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SCIENCE AND MANUFACTURES 


ae occurrence in one Week of meetings held by the 

Iron and Steel Institute, and by the Institution of 
Mechanical Engineers, seems to offer a fitting occasion 
for further remarks on the connection between science 
and art, between practical construction and theoretical 
investigation A few months ago, im an article on the 
same subject, 1t was pointed out how these two branches of 
knowledge were found to work in harmony for the ends of 
each—sciencé instructing art, art supporting and minister- 
ng to science , and this truth was illustrated by a variety of 
examples Othgrs which have occurred since that time 
may be touched upon before we conclude At thismoment 
we are anxious .t® insist once more on the need which 
exisés to dtaw this union between art and science closer 
than it has ever been drawn before, and to remove all 
obstagles which may stand in the way of its fullest 
realisation *® ° 

The necessity for this union hes in the fact that 
England has an indystrial supremacy to maintain, and 
fhat year by year its maintenance becomes more difficult 
in the face of keen and jealous competition Whatever 
may be said in Parliament, all practical men are aware 
that the great tide of prospenty, promised last year by the 
President of the Board of Trade, has not yet begun to 
flow , that on the contrasy there was never perhaps a time 
whefi the special indugtnes of England were more de- 
pressed, or their outlook more gloomy The fact that the 
steel-rail makers of England have banded themselves with 
those of France and Belgium into an association for the 
maintenance of remunerative pricas speaks volumes, not 
only as to the severity of competition, but as to the sources 
from which that compe#ition comes On the other side 
we see the 1ron-masters of America extending their out- 

ut year by Year, and her manufadfurers entering mto 
competition with us in neytralentitketg, while jealously 
excluding us from their owfi 

What is to be thegjemeG¢ for this state of things? How 
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is the demand for manufactured articles, and for the raw 
mateuials out of which those articles are made, to be once 
more equalised with the supply’ Unless some vast 
market, such as China or Cential Africa, can be opened 
up to European commerce, the only chance seems to lie 
m a new departure, m some great cheapening of produc- 
tion, or cheapening of transport, comparable to that which 
was effected by the development of 1ailways Now what 
is the physical fact lying at the basis of railway locomo- 
tion? It is simply this, that iron laid in the form of a 
track offers a resistance to rolling which, as compared 
with an ordinary road, is significant, whilst at the same 
time ıt offers a resistance to sliding large enough to utilise 
to the full the vast tractive power of the modern locomo- 
tive The first pomt had long been known; the second 
was seized by the practical genius of George Stephenson, 
and enabled him at once to solve the problem of Ingh 
speed locomotion In so doing he owed nothing to 
science , but science might have discovered the fact, and 
would have done so with small trouble, if the 1dea had 
been put into her head—1if, in fact, there had been in 
England that union of theory with piactice which it 1s our 
present aim to advocate 
What 1s wanted now ıs that science shall point out 
some other fact of nature, new or old, which practice may 
seize upon, turn to her own ends, and make the basis of 
some new industrial development It 1s easy to indicate 
various directions which such a development might take 
Thus there 1s great need of some system of hght railways 
which can be laid down on ordinary roads, and so cheaply 
that the tiaffig available on such roads may be sufficient 
to pay a fair return on the capital It 1s impossible to 
calculate th@ advantages which would spring from the 
wide extension of such “thud-class railway8,” as they are 
called in Germany p Again, the storage of power, such as 
that of the tidal Wave, with cheap and ready means for 
giving 1t out wheg and where it 1s needed, offers a wide 
field for invention, and may lead to the most fruitful 
results The*®transmmss:on of power t&l@ng®*distances, 
whether by electricity, compgesged air, or otherwise, 18 a 
somewhat similar problem, which at present occupies the 
attention of many engipeers “and men of science Vastly, 
the more homely subjece of hquse-building offers at thig 
s 
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g@foment special Inducements to conmnicune genius 
e houses could be built, by the use of uon or otherwise, at, 
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Say, fialf their present cost, th problem of sheltermg our 
poor would be solved, unsafe and i1uinous tenements 
would disappear, and a demand would set in for building 
materials and labou: such as the woild has never known 

Here, howevei, the question arses, Supposing that 
sance and art Should gombine successfully for any such 
purfose, 1s ıt in England that tke development will take 
shape? 

fat the time of the last industiial epoch, that of the intro- 
duction of railways, 1t would have been safe to prophesy 
that this would be the case It 1s by no means so certain 
now As regards cheap transpor:, for instance, the most 
plomising recent invention in this field, viz the caustic 
soda condenser previously descriped by us, was brought 
out ın Germany Other improvements ın the same field, 
such.as the portable 1ailways of De Cauvulle, the rack 
1ailway of Riggenbach, the cable tamway of Hallie, the 
fireless engine of Francq, the iron sleepers which are 
rapidly becoming universal in Germany, have all taken 
their rise either on the Continent: or m America The 
storage of power, m its only pract.cal form, that of the 
secondary battery, owes its ongin to Planté and Faure 
The transmission of power 1s being worked out by Siemens 
in Berlin, and by Deprez and Tresca in Pans Lastly, as 
to building, no one can travel abroad without seeing that 
as regards scientific architecture, England stands far 
nearer the bottom than the top ir the scale of civilised 
nations 

What is the reason of this? Why is England thus 
lagging behind in the race? The answer ıs not fai to 
seek In America, ın France, above all in Germany, the 
union between science and art 1s far more close and cor- 
Glial tnan with us Every practical constructor or manu- 
facturer 1s anxious to know all he can of science, every 
scientific professor desires to mix praciice with his theory 
Thus on the one hand we find ordinary engineers drawing 
on all the resources of mathematics for the. solution of 
such problems as the prope: section of 1ails or the re- 
sistance of trains, on the other hand we see Clausius, 
perhaps the greatest of Geman physicists, devoting two 
long papeis to investigate the working theory of the 
dynamo machine But a concrete instance will make 
our meaning clearer Within the last few days we have 
inspected a safety lamp, of which some thousands have 
aheady been sold for the German mnes It has many 
points of excellence, but we need only dwell upon one It 
1s well known to be most important that a mine1’s lamp 
should be locked ın such a way that he cannot, if he will, 
open it , and 1t has been found very difficult to provide any 
simple kind of lock which it 1s beyond the fesources of a 
cleve: workman to tamper with In this lasnp the diffi- 
culty is got ager by making the upper part screw into the 
lowe1, while mside the lamp theresis a catch or pay, 
which, as in a common ratchet, prevents tne screw from 
being tuned the opposite way Fence, that the lamp 
may be unscrewtd, the pawl must be drawn out of place 
In the ovẹrseæ@r office this can be accomphehed by means 
of a powerful horse-shoe > magnet The pawl has a tail, 
which is attracted by the*m@gnet when the latter 1s placed 
.n c@ntact with the side of the _jamp The tail moving 
,towaids the magnet, the pawl, moves in the opposite 


i) 
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direction, and so allows the upper part of the lamp to be ® 
unscrewed, while the lower 1s held as if in a vide by the 
same magnetic powel 

Now here we have a simple and beautiful contrivance 
fo. effecting an important practical object It1s meiely 
the application of a wéil-known sientific principle to solve 
a special problem im constiuction , but it never could have 
been invented except by one to whom the resquices & 
science and the needs of art were®equally familiar—wleo 
was at onc@a physicist and an engineer Now it cannot 
be questioned that in England wę can boast many of fhe 
highest authorities in science, many men of the ‘highest 
skill in practical construction , but the union of the two 
1s compatatnely rare, and yet it 1s this very umion-*-the 
application of the scientific spirit to the things of common 
life, as so well illustrated ın the excellent paper by Prof 
Newcomb, published elsewhe1e—which is the vata? neces: 
sity of the age. ° 

The fault 1s not all on one side Science gometimes 
looks down or. Practice as a rough, prosperous mechanic, 
interested in nothing but his work and his wages, while 
Practice sneers at Science as a fine gentleman, too much 
absorbed ın crotchets to be worth any attention or respect, 
and who, if he had not some one to look affer hin®, would 
shortly be in the workhouse 

As an instance we may take the magnetic balance lately 
describec by Prof Hughes, This beautiful instyument 
promises at least to supply a want long felt by the makers 
and users of tron—the want of some method of “ me- 
chanical analvsis”—-some means of determining the 
physical and chemical propeities of a given material— 
without testing .t to destruction, as 1s now unavoidable 
But whilst thus appealing on the one hand to manufac- 
turers, the invention appealed on the other hand to elec- 
tricians, as offering a ready index of the magnetic qualities 
ofa metal By the latter ıt has been welcomed, and 1s 
being used, as, for instance, by Mr Preece, for the testing 
of teleranha ne, but, so far as we know, not a single 
manufacturer or Y has thought, it worth while to 
encounter the small amount of trouble afd expense which 
would be needed to test thoroughly the capabilities of the 
instrument in determining the mechanical properties of 
finished iron or steel 

We by no means wish to imply thar no progress is being 
made in the direction here pointed « out The work under- 
taken by the City and Guilds Institute, the foundation of 
scientific colleges, suchas those at Birminghatn, Sheffield, 
Leeds, Nottingham, and elsewhere, the appointment of 
a Committee on Technical Education, the delivery of 
scientific lectures at the Institution of Civil Engineers— 
these are all signs that the g@p gaisting between art and 
science is at last 1ecognised, and that endeavours are 
being made to draw them together Moreover, the old 
“ rule-of-thumb ” engineer 1s rapidly passing away, and a 
new generation is springing up, who, if they do not pos- 
sess much science themselves, are at least alive to its value 
The testing machine, for instance, is becoming a recog- 
nised institution in large workghops, where not many 
years ago it would have been scouted as absurd In the 
skilful hands of a practical engineer, Mr eWicksteed of 
Leeds, it has baen made, to record its own variations 
stres# by a self-drawn diagram, and this record seems 
hkely to throw fresh an@unexygejed heht on the physical 
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problems of exterlsion and rupture The same gentleman 
has both discovered and applied a new and most remark- 
able phenomenon in friction, the fact, namely, that if we 
give a rotary motion to a body which 1s in contact with 
another, not only 1s the friction diminished ın the direction 
of motion, but the fmctioh ım the perpendicular direction 
1s alsqdiminished, apparently gn at least an equal degree 
Feence, for instance, by rotating the leather packing of an 
hydraulic ram, it bec8mes quite free to move in its 
cylinder in obe@ience to a difference in pressure on one 
side or the other Here we have, once more, science helping 
art, and art in retugn throwing light upon the path of science 
e hese facts, and ‘others like them, are encouraging 
signs, but we must repeat that something more than signs 
ig needed The work must be not only begun but 
finished, the bonds of umon must be drawn close, and 
that quickl¥, or England will find that ıt 1s too late, and 
that she is once more ready to do the work of the world 


just when ghe world has left her no work to do 
e 





FORSTER’S “STRATA OF THE NORTH OF 
-° 5 ENGLAND?” 


A Treatse orea Section of the Sirata from Newcastle to 
Cross Fell By Westgarth Férster Third Edition, re- 
vised and corrected to the present time by the Rev 
W Nal, MA,with Memoir 8vo (Newcastle-upon- 
Tyne, 1883 ) . 

HE position of Foistei’s “ Strata” among the classics 

of geological literature in England 1s so well defined 

that a reissue would be welcome to many readers, as 
although the progiess both of coal and metal mining during 
the long interval that has elapsed since the appearance of 
the last edition in 1821 has done much to supplement, and 
in some instances modify, the author’s evidence, it must 
ever remain as a splendid monument of geological mves- 
tigation as carried on in the earher years of the century 

Unfortunately, ifthe present issue the editor has carned 

out his duties ın a, very thorouglegoig fashion , to use 

his own wards, “Some alterations have been made 1n this 
editi6n of the ‘Strata’ Parts I and II have been re- 

vised and rearranged , Part III has been partially recast , 

some 8f the old sections have been extended, and other 

sections have been given , obsolete matter has been ex- 
punged, and new matter in the form of notes has been 

added 3 d 
If the editfng had been confined to the last-mentioned 

additions, or rather if all the alterations had been supplied 

as footnotes or in the form of appendixes, such a course 
would have been perfectly justifiable, and the value of the 
text would have been ephanced , but from the course 
adopged of shifting the original text backwards and for- 
wards to bring it into hafmony with more modern views, 
and rearranging the sections even to the extent of renum- 
bering the beds of lmestone ın the lead-measures, and the 
intercalation of new subdivisions in the hmestone senes 
not contained m the original, the “work has become so 
strangely metamorphosed that any one taking ıt for what 
it professes t@ be, namely, Westgarth Forster’s “Strata,” 
will be hable #0 be strangely misled, wnless he carefully 
cbmpares it with the original text , Ihig is much to be 
regretted, as the editor’s wofk has evidently been a labour 
of love, and it 1s strange ¢hat he should have so 1ll-used 


his favourie volunee ° m 


° 
The editor has, however, done one gooff service fe- % 


serving grateful mention y supplying a memoir of, the 
author, which is, however, eccentrically’ miterpolated 
between the original table of contents and the text Fiom 
this we gather many interesting paiticulars of the hfe of 
one who may be regaided as the prototype of the Sop- 
withs, Bewicks, and other mining engineerg m the north 
of England, who have become fangous not only m then 
onginal districts, but in all parts of Europe and America 
It ıs somewhat surprising to learn how im the year 1807 the 
material for the first edition of the “ Strata” was collec#d 
by Forster, who for that purpose resigned the agency of 
the Allendale lead mines The volume was issued m 
1809 In the same year with Wilham Smuth’s first geologi- 
cal map of England, and at once became exceedingly 
popular , and thenceforward the author was recognised 
as one of the leading men ın his profession, and was fully 
engaged in many surveys urtil his retirement 1n 1833 
During this active period of twenty-three years he worked 
in nearly all the mineral distuicts of England and Wales, 
with the exception of Cornwall and Devon, and also 
visited Spain and North America The American trip was 
made in 1831, in pre-steafmboat days, in the fine packet- 
ship Napoleon, making a fairly good voyage of thirty-two 
days across the Atlantic The districts visited were 
Pottsville and Mauch Chunk, in the anthracite district of 
Pennsylvania, which had then been discovered only eight 
years, and the Phoenix Copper Mines in Connecticut 

The later years of his hfe were clouded by misfortunes 
due to losses ın woiking some lead mines ın Wales, and 
before the spring of 1829 he had spent nearly all that he 
possessed in abortive trials, at a period of extreme de- 
pression in the lead trade In 1833-34 failing health led 
him to retire from active work, and on November 9, 1835, 
he died at Garngill, m Cumberland, in his sixty-third 
year In the author’s words, Forster rendered valuable 
service to the sciences of mining and geology, and for that 
service, if for no other reason, his name will continue to 
be remembered for a Jong time to come H B 
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OUR BOOK SHELF 


A Manual of Chemistry By Eemy Watts,B A (London 
Churchill, 1883 ) 


THIS work 1s stated by the author to be intended for a 
student commencing the study of chemistry, and, as he 
states in his preface, this volume commences with a short 
sketch of the more important elementary bodies, the 
principal laws of chemical combination, and the repre- 
sentation of the constitution and reaction of bodies by 
symbolic notation In addition to this there is a large 
section on chemical physics, including the mechanical 
propeities of &ases and the chief phenomena of heat, 
light, magnetism, &c Fo an elementary work, as 
intended by the author, ıt 1s somewhat dense, and would 
be certainly apt to frighten a begr-ner in chemistry '- The 
seetions on physics gfone, compris 1g Part I ,-occupy very 
nearly 150 pages, and within this narrow space we find 
that m the domain of light we have refraction, reflection, 
circular polarisati8n, &c , treated at cons:derable length 
In magnetism and electricity we have avery complete 
and exceedingly condensed mass of informattion,*certainly 
much too complete and cogdepsed for an elementary 
text-book In the purely chemical sectioñ, forming Part 
II , the work 1s extended so as to include a consider&ble 
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chapter on crystals and*the more fecent extensions of the , 


atomic theory, and also’ to tHe so-called rare metals, a 
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“ Miller’s Chemistry ” of arranfing the elements under the 
terms metals of the alkaline earths, &c , has been adopted, 
which is a very excellent method of arrangement for 
teaching purposes, as it allows of elements with similar 
properties being compared There ıs evidently through- 
out the whole of the book a tendency to condense far too 
muh into a 8mall space It would be an exceedingly 
difficult book indeed® to be put before an adsolute 
beginner. The explanatory part 1s reduced apparently as 
much as possible, although a great many facts ae 
crgmmed in, certainly in good order , but still a beginner 
requires very much more explanation of facts than ıs to 
~be found ın this book On thar accourt, and being more 
an epitome of facts than explanations, especially in the 
chemical portion, ıt ıs scarcely possible to criticise ıt 
The arrangement ıs very excellent and the details are 
well up to date We notice that ozone has been put in 
in the form of an addendum surely its position 1s closely 
In connection with oxygen It is very liable in this posi- 
tion to be overlooked, or at any rate neglected, by a 
student As there is such a considerable amount of 
attention given to the rare metals, especially vanadium, 
many of its compounds being detailed, it 1s somewhat 
surprising that davyum, though perhaps not yet abso- 
lutely settled, 1s not mentioned along with them On 
Jooking carefully through the book, a number of points 
occur in which more explanation, or even an explanation 
of formule, would be very advantageous, but on the 
whole Mr Watts 1s to be complimented on having 
produced a very complete, though certainly not quite 
elementary, manual on the science 


Arithmetical Chemistry By C J Woodward, Birming- 
ham and Midland Instutute (London Simpkin, 
Marshall, and Co., 1884 ) 

THIS 1s almost a book of questions selected from the 

Cambridge and Oxford Local, University of London, 

Science and Art Department, and other examination 

papers It 1s divided into headings on laboratory calcu- 

lations, where, afteran example of a volumetric or gravi- 
metric analysis, a number of exercises and questions 
follows, and gas analysis with corrections of gases for 
pressure, &c, and determinations of vapour densities, 
specific and atomic volume, specific heat, calorific power, 
calorific intensity, kinetic theory of gases, and difiusion 

The explanations are in most cases short and to the 

point, but the immense number of examples and exercises 

given tend to make ıt a “getting-up”’ book for examina- 
tions rather than a book to work with ın the laboratory 


Experimental Chenustry By J Emerson Reynolds 
Part III (London. Longmans, Green, and Co, 
1884 ) 

PROF REYNOLDS, ın the first and second parts of this 

httle work, has departed somewhat from the usual method 

adopted in chemical books for junior students The first 
and second parts deal entirely with the non-metals and 
their compounds, acids, &c , while the third part 1s de- 
voted to metals It 1s divided into numbered experi- 
ments for the student to perform im retatién, and should 
be exceedingly valyable to medical and ogher students 
who have only a short time at disposal for practical che- 
mistry There is no v‘tempt at s}stematic analysis, but 
the experiments are sufficiently logically arranged “to 
enable a student who gives his attention to them to be 
able to perform any simple qualitative analysis At the 
same time each experiment 1s very fully explained, and 
the reactgong expressed in most cases with equations 

Part III 1s supplemented by a series of analytical tables 

at the end, whigh, however, ere not very clear They ate 

certainly somewhat too complex for the class of student 
for which the book 1s mended Q2 the whole, however, 
«1t 1s a very excellent work ¢ 
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ewch we fin@ treated at considerable length As to the 
* arrangement of the chemical part, the method adopted in 
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LETTERS TO THE EDITOR . 


[The Editor does not hold himself responsible for opinions expressed 
by kis correspondents Nether can he undertake to retusn, 
or to correspond w.th the writers of, resected manuscripts 
No notice ws taken of anonymous communications, 

[The Editor urgently réyuests correspondents to keep thar letters 
as short cs possible The pressure on hts space ts so great 
that it es wnposseble other®ise to insure the appearamte cve 
of conintumnecations contaming enteresting and noveRfacts,| @ 


s 
Reply toe Mr Grubb’s Criticisms on the Equatorial 
Coude of the Paris Observatory ü 


+ 
I HAVE just 1eceived the last “number of the Sczenitjic 


Tiansactions of the Royal Soctety of Duplin, contamings a 
desciiption of an insti iment analogous to the equatorial con- 
structed on a pinciple which I published in 1871 m tie 
Comptes Rendus Since it seems to me indispensable after I 
have studied Mr Grubb’s memoir to reply to ıt publicly, I beg 
you to insert this note an NATURE In order to give gmate. 
importance to the modifications imagined by himself thé author, 
Mr Grubb, sebmits the mstrument imagthed by me to a very 
severe criticism, and attributes very severe defects toit There 
is no doubt that there 1s a considerable differegce @etween the 
instruments m question One of them, ın fact, as @xpeyments 
carried on during two years have proved, lends itself to the exe- 
cution of all possthle astronomical researches under the Best 
possible conditions for securing precision, While thes other, 
accoidirg to the description given in the publication above cited, 
renders impossible a very great part of the resgarches Yo which 
an equatorial ts specially destined Further on I shall insist on 
this difference, but I wish fust of all to reply to Mr Guiubb’s ob- 
jections and to show that they are in all points contrary to the 
fact e e 

To give weight to his argument Mr Gnuubb examines a 
case of the construction of an instrument of 27 mches aperture, 
and he anticipates ın the construction the following difficulties, 
which le considers insurmountable —({1) The optical difficulty 
of constructing a large plane muior (2) The practical difficulty 
of procurmg 2 disk of tne necessary dimensions Mr Grubb 
affiims that there 1s no glass-works capable of making a disk of 
glass so large (3) The difficulty of moving a mirror of which 
the weight, according to Mr Grubb’s calculations, will be very 
nealy halfa ton (4) The dearness of the inetrument, which 
would cost more than an ordinary equatorial, plus dome and 
observatory 

I will discuss these pomts one by one (1) qf he construction of 
plane mirrors 1s a settled question nowadays Many astronomers 
Rave been able to convinte themselves that ın the equatorial 
coudé of rr mches aperture the introductiou of a plane mirror 
of 16imches in no way marred the definition he bi¢thers 
Henry, who constructed this mirror, have just made another 
of 40 inches diameter, which leaves absolutely nothing to 
be desired in this respect This difficulty, moreover? 1s so 
little felt or feared by our optictans that*the price of a similar 
mirior for an instrument coudé 1s only about a quarter of the 
price of an object-glass, in spite of the great difference of then 
respective surfaces Thus, for an obyect-glass of 27 inches, 
the p ice of which 1s 70,000 francs, that of a plane minor of 38 
inches 1s 18,000 francs For an object-glass of 40 inches, price 
200,000 francs, the corresponding mirror of 58 inches only costs 
40,000 fiancs I admit, nevertheless, that in this respect Mr 
Grubb may have had apprehensions Inthe past, m fact, serious 
difficulties have been met with in éhe production of plane mirrors, 
but my own personal experience ha enabled me to realise the 
real cause of this want of success JJp to the present tufe, to 
satisfy preconceived ideas ıt was believed that to establish rapidly 
an equilibiium of temperature it was necessary that the thick- 
ness of the mirror should be small Then, under the influence 
of a tightening, however slight, or only a flexion, the mirrors 
were deformed unequally, and consequently pioduced an 
obviois alteration in the beauty of the images The brothers 
Heniy, studying the same question by different processes, 
have airived at the same conclusior® In giving to the disk a 
sufficient thickness, the production of a plane surface 1s not more 
difficult than any opti@a: surface whatever Th®means of verifi- 
cation are so delicate ®hatin a minor of 40 inches diameter ah 
erro. pf 1/50,000 of a fnillifietr@can easily be determined and 
eliminated So if theie be a sphelicity in the mirror, the radius ot 
curvature will have at leas? 1600 p@guey that is to say, about 
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*thoroughly studied, an objection so little founded 
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® the radius of curvature of a bath of meicury, and in taking still 


greater pagns itewill be possible to go futher and to reach an 
exactitude such that the radius of curvature might be twice as 
great Under these conditions it 1s not possible, as one can 
readily see, that there can be any appreciable imperfection 
The problem is therefore solved, as I said above 

(2) The impossibility of finding glass-works capable of furnish- 
ing large disks for mirrors,’ pointed ouf by Mr Grubb, does not 
exist | We-have in reserve at the Observatory a disk for a plane 

‘nuror of I 22 m diameter, wéighing 650 kilos The mirror 
jgst finished by the byothers Hemy has a diameter of 40 
inches, with a thickness of 17 m , this weighs 380 kilos 
The glass-work® of St Gobain are prepared to firnish blocks 
wéighing a ton, the diameter 58 inches, to anybody who will 
order tRem ° 

*(3) The third point m Mr Grubb’s cticısm has arisen from 
some ergor in calcul&tion Mr Grubb makes me say that 
1t IS necessary to give the mirror a thickness equal to 1/5 of 
othe diamete:, and then making some calculations with this 
false datum, he finds that the mirror necessary for an equatoulal 
coutlé qf 27 inches would weigh 84 tonnes, and it 1s this result that 
misleads hfm Here are the facts I have never said that the 
thfckness should be“18 of the diameter Ihave given 18 as a 
maximum Allow me to quote textually what I have said 
eFournal We Physique, August 1883) ‘‘ Des recherches effectuées 
avecedes “miroirs de 0 08 m mont démontré que pom prevenir 
dans un miroir topte déformation causée par la flexion ou un 
leger» serrage, gl faut que l’épaissem du verre soit 018 du 
diamètre Peut être avec des muroirs plus grands sera t-11 possible 
de rédyre notablement cette épaisseur , en tout cas, la fraction 
o 18 doit être censidérée comme un maximunt ” 

In my equatorial coudé for example, the mirror has a thickness 
equivalent to 1/6 of the diameter In taking 1/7 for a mirror of 
38 inches destined for an object-glass of 27 inches, one has still 
nothirfg to fear, for its weightgvould scaicely reach 250 kilos , 
that 1s to say, the half of the weight indicated by Mr Grubb 
For an instrument which weighs already between 8 and 9 tonnes, 
this addition of 250 kilos , o1 of 280 kilos 1f we adopt the propor- 
tion of 1/6, 1s so small as not to be worth mentioning From a 
mechanical point of view the displacement of the cylinder carrying 
mirrors of 250 kilos , or even a tonne, considering both the move- 
ment and the stability of the installation, does not offer the least 
difficulty It ıs a mechanical problem so elementary that not 
only the first-class artists of all countries but even ordinary 
constructors vaould be able to solve ıt without any great effort of 
inteligence Iam only astomshed that a man of Mr Grubb’s 
reputation should have stopped to consider such a detail. 

(4) We now came to the question of expense I am curious to 
know whence Mr Grubb could have got his information, because 
it differs so absolutgly from the fact In spite of the addition of 
two supplementary mirrors, the price of the new instrument 1s 
les§ or at all events not greater, than an ordinary one The 
simplicity of the construction 1s such that the saving in the 
mechanical part coveis the expense of the optical one As I 
have already pointed out in the Comptes Rendzs in 1871 and 1873, 
and in the Journal dè? Physique already quoted, the considerable 
expense of rotating domes, &c , 1s entirely avoided J am greatly 
astonished, therefore, that Mr Grubb makes on this point, so 

If he had, 
moreover, I8ohed at the drawing which I published in the Four- 
nal de Physique of last year, he would have seen that it 1s almost 
identical with that which he has communicated to the Dublin 
Society, so far as the general arrangements for sheltering the 
observer and instrument are concerned M Gautier has been 
good enough to furnish me weth the prices 


Ordinary E yurtorsal Equatorial Coudé 


e Dimensions 


Inches @ Francs Francs 
12 48,000 44,000 
18 $1,000 79,000 
27 183,000 183,000 


These prices are for instruments of the most complete hind 

The objects which I wished to attagn were (1) to realise an in- 
strument more stable than the ordinary ones, and to render 
possible the measurement of large angula: distances, (2) to 
establish an arrangement which permits the astronomer to explore 
the whole sky and to regulate himself, with the most perfect 
convenience, all the movements of is apparatus, (3) to 
avoid the necessity of those mopnwyental domes, of which 
both the building and the Smovement are always so, costly , 
(4) to realise an instrumgnt which, m spite of the introduc- 
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tion of two supplemengary mirrors, would be opticallf more 
peifect Indeed, being able to give the telescbpga much arene, 


focal distance than in the common large instruments, the achro-® 
I beheve that I have * 


matism may be rendered mage perfect 
succeeded in satisfying these various conditions, ard that I can 
appeal to the judgment of several of the most eminent astrono- 
mers who have studied the instrument Mr Grubb makes a last 
reproach 1ather curiously He 1s astonished that I have not as 
once applied the new system to the constiuction of a large instru- 
ment, for he adds, ‘‘ No one finds any difficulty in working an 
equatorial of 11 inches” J do not know whether this opinion 
of Mr Grubb ıs based on his persdnal experience, but # doe 
know that all astronomers do not share his optimism on this 
pomt To cite only one instance In all the observatories 
where the discovery of comets or small planets 1s in question, 
telescopes of 6 or 7 inches aperture at the outside are employed 
Continued work of this kind with a large: imstrument 1s accom- 
panied with fatigue Now ım my instiument, whatever be the 
nature of the research, a precious economy of time and energy 
1s secured If we have not in Paris a larger telescope on my 
plan, I must say that my 1egret 1s greater than that of Mr 
Grubb, and that the lack of ıt does not depend on me 

In a subsequent letter I propose to discuss Mr Grubb’s counter 
proposal M Lewy 


Paris Observatory, April 10 





On the Motion of Projectiles 


EXPERIMENTS made in 1866 showed that the resistance of the 
air to the motion of projectiles varied only slightly for such forms 
of heads as were likely to be used ın practice, and that ıt was of 
no importance whether the apex of the shot was pointed or 
rounded off 

Fiom what I have said (NATURE, vol xxix p 527) 3t is evi- 
dent that before we can calculate the trajectory of shot we must 
know something of the quality of the gun fiom which the shot is 
supposed to be fired For if trayectories of shot fired from the ex- 
perimental guns were calculated by the use of the tabular values 
of Ky, 1t 1s plain that the calculated ranges would err in excess 
for the 3-, 7-, and 9-inch guns, and in d fect for the 5-inch gun 
As Mi Riston, using tabular coefficients, finds Ins calculated 
less than his experimental iange, 1t may be that his gun gave a 
degree of steadiness above the average, as the 5 inch gun did 
It is also necessary to be conectly informed of the exact z#zta/ 
di ection taken by the shot, because, owing to the reco of the 
gun, there is a ‘‘jump,” which gives a greater elevation to the 
direction taken by the shot than the elevation of the axis of the 
gun Itis also a difficult matter to obtain the correct zvzt2a/ 
velocity of a small-arm bullet Fo. I am assured on the highest 
authority that the cotton threads of which my scieens are com- 
posed, would be likely to cause unsteadiness in the motion of a 
small bullet, and 1f so, the measured velocity would be lower 
than the velocity of the undisturbed bullet And if wire screens 
were used, the evil would be increased From the excellent 
work done by Robins with a small ballistic pendulum, I am dis- 
posed to think that that instrument might be advantageously used 
m experiments with sma//-arm bullets 

As my tabular values of K, were determined from the average 
1esults given by 3- to 9-inch shot, I did not venture to put them 
forward as being applicable to the calculation of the motion of 
small bullets But recently Major McClintock, R A , Assistant 
Superintendent Royal Small-Arms Factory, has used them for 
that pmpose He says ~—‘‘ The accuracy of rifle-bullet trajec- 
tories calculated by means of Piof Bashfoith’s tables, has been 
tested by firmg a large number of 1ounds through paper screens 
placed at different pomts along the 1ange The nfle used in the 
experiment Wis the Martim-Henry, and the screens were erected 
at intervals along a 500 yards and a rooo-yardsrange The result 
of the experiment was most satisfactory, the mean heights of the 
bullet-holes ın the screens agreeing closely yith the heights 
éound by calculation # 

As ıs well known¥ guns vary greatly in the degree of steadiness 
they impart to elongated shot, and this often changes with the 
initial velocity of the shot It 1s important, therefore, to have 
a ready way of changing the tabular coefficients K, in the ratio 
of 1 x, whem the coefficients will become y Wp, where x 1s a 
constant for that round In the calculation of the géneral tables, 
and ın using the tables of valugs ef integrals denoted by X, YX; 


and T, we have to deal with the product 2 x ( «K:) = 
at 
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*fust, we may proceed without fiuther change to use the general 


tables or to calculate trajyectoriesMusing the tabular values of 
Ka, jushas when no change 1s requred m the value of the 
tabulated coefficients For the 3-, 5-, 7, and g-inch guns, the 
value of x, mn the cases we have considered, would be 1 08, 


*. 092,105, and 108 respectively There was one case where 


the studs did not act, when Kago was found to be 335 I instead 
of 75.0, which gives «=447 ‘The smaller the value of « 
the steadiei will "be the motion of the shot. Mr Ristori might 
ecalcgjate another range,*®using « = 092 given by the 5- 
inch gun, if he be satisfied that he has got the conect initial 
velocity and initial direction of the shot If the calculated and 
meagiied ranges did not now quite agree, the 1emaining correction 
of might be found perhaps with sufficient accuracy by propor- 
tional parts This seems to be the best way of expressing the 
degree of steadiness of shot when they are so light as to have 
their motion disturbed by cutting the threads of screens But 
for heavy shot the most direct way 1s to fire through equidistant 
screens as already explained 
When I made experiments with low velocities in 1879, I was 
furnished with some iange tables of the 6 3-inch Howitzer, 
where, it was said, my coefficients did not give correct results 
As the difficulty in obtaining good results increases as the velo- 
city decreases, I took the trouble to make a thorough comparison 
between the calculated and experimental results in the above 
case I also made use of some German range tables in the same 
way, where the value of d? — w was only a trifle larger The 
results of these compausons may be found at pp 45-49 of my 
Final Repoit, 1880, which appea to me quite satisfactory 
So long as there are guns good, bad, and indifferent, it 15 clear 
that no single set of coefficients can give ranges suited to all 
cases But ranges, &c , calculated by the help of my coefficients, 
may serve as a standard of compaiison applicable to every case, 
and so give a measure of the steadiness of the shot 
April 23 FRANCIS BASHFORTH 
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The Dry and Wet Bulb Thermometers ‘‘ Froude” 


A SO-CALLED theimometei ‘‘fioude” has been used in 
France: for many years, and its use, on special occasions, has 
gradually extended to other countries It consists of an ordi- 
nary thermometer fastened to a string two to four feet in length 
If such a thermometer be swung through a circle whose radius 1s 
the length of the string, it 1s evident that it will attain the tem- 
peiature of a large mass of air unless the 1esults are vitiated by 
fiiction with the air, oxidation, centrifugal action, or other 
causes Careful comparisons, at high and low velocities, with 
a thermometer properly exposed, have given entnely reliable 
results 

Some time ago the wuiter attempted to use this instrument as 
a wet bulb with such results that it was decided to fasten two 
thermometers together, one with its bulb ane and a half inches 
below the other The latte: may be easily wet by immersion 
without wetting the dry This arrangement has worked admir- 
ably, and has been in constant use the past winter in determining 
temperature and humidity conditions both in city and country 
in courts and rooms Eveiy one who has undertaken humidity 
observations with a wet bulb thermometer, especially in cold 
calm weather, has found it very difficult to obtain good results 
even afte: an hour’s waiting after wetting Waith this instrument 
wt Is an easy matter in every instance to obtain an absolutely 
correct result in two o1 three minutes This 1s shown by the 
fact that repeated wetting and swinging will give the same 1esult 
as often as tied If ice 1s on the bulb, ıt .s best, after swinging 
for several observations, or until the clea: glare of i€e has gone, 
to wet ın water above freezing so as to remove the,old ice and 
form a new coat Distilled wate: shoud also ‘be used if 

ossible e 

With this instrument it has been found shat, ın order to get 
even approximate results of humidity abov® giass ground, in 
clear calm weather, with temperature below freezng, the obser- 
vation must be made upon a knoll, never in a wiley or upon a 
plain with msing giound on any side It has also been found 


that under the pove conditions in the mornngea height of | large, darker, and much wilder 


twenty to thirty feet 1s essential, even upon a knoll, in order to 

obviate the effect of the graduadaqgumulation through the night 

of damp air above sod H A HAZEN 
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Extraordinary Darkness at Midday : 

THE extraordinary darkness that occurred hore sugdenly on 
the morning of the 26th 1s deserving of record, as being the most 
mtense that ıs remembered by any of the habitants 

The early morning was bight, and no change was noticed 
until close upon 11 a m , when the sky became rapidly darker in 
the west-south-west The wind was blowing from the north- 
east at iram with a Selocicy of five miles an hour, and it 
scarcely changed at I1 40, when it increased to seven miles an 
hour, and veered at once to sith-west, and then moved more® 
slowly round through west and north, bagk again to east afr pm P 
when its velocity was only three miles an hour 

At 11 30 tke darkness was so great that ıt w&s found impos- 
sible to read even bold print (small pica) close by the window’, 
and at this time a dense black cloud ‘with a slightly ydlowish 
tinge hung over the south-west sky, the blaekness bemg mo 
intense at 10° above thehorizon At 11 3§ it became spmewhat 
lighter, and at 11 40 the ram began to fall, and in forty mnutes 
o 114 inch of 1a1n wate: was collected in our rain-gauges, the, 
whole being almost as black as mk, andefull of fine carbon in 
suspension Hanun that fell a mile off to the south-west by,softh, 
and both hail and snow that fel. on the hills two mfles to the 
west, were also black At Preston, fourteen*mules to the south- 
west, the darkness was very marked, but five and a half miles to 





the north-east nothing very particulal was noted ə» ® ° 
Stonyhust Observatory, April 28 S J Perry 
è * 
Intelligence in Animals _® . 


I THINK it was about the year 1844 that the Dyke of Argyll 
desired my late fathei, his factor, to preseive game in the distuict 
of Kintyre, Arigyllshne If any steps ım this dnection had been 
taken by othe: proprietors, they were very inegulai My 
memory goes back to about 1846 and 1848, and at that time 
the grouse of Kintyre “sat like signes ”—they might be sħot to 
dogs from the fist to the last day of the season , in fact ıt was often 
difficult to get the buds up With this preservation, grouse in- 
cieased enormously—and therefore the food supply of the people 
—to such an extent that the late Sir John Cuningham and my 
father shot, on one 12th of August, seventy-two brace of giouse 
Sir John was a very old man and insisted on loading his own 
gun, an old muzzle-loader My father never shot had Now 
I do not believe any two men with two guns and loaders could 





| do this in the same district with all the improvements in arms 


and dogs , whilst I have heard my father say thateseven brace 
was a good bag when he was young, before game-piesei ving 

Grouse yet sit pretty well in Kintyre, and I believe this 1s the 
case because it was one of the last districts éo preserve and 
shoot , but the buds are every year becoming wilder, and now 
in the month of September it%is useless to taka dogs on the hill, 
and for two years we, like others, have had to dtive them 

I account for this by an alteration m mstinct, and I amas sures 
any one can be, from observation and the opinion of competent 
persons, that it 1s propresseve wistinct IM successive generatigns 
Formerly the gieat enemies of the grouse were ravgns, that took 
their eggs and young birds, foxes, polecats*or martin cats, and 
wild cats, that took them at mzg4#¢ on the giound , and hawks, that 
took them on the wing during the day When man stepped in 
and altered the balance of Nature the 

Berd that up and flew away, 
He lived to breed another day 

No hawk was there to knock hım down He found from experi- 
ence that flying away before man ani his dog came near gave 
him safety , and his children that inheiited the wit or instinct 
or power of tuning heather intoeneive-force or intelligent 
thought—or whatever the straw-split‘el like to call it~~lived , 
whilst his brother, that mherited the guahties which kept him 
hiding in the heather, was shot when forced up ~ 

I had this summe: ample corroboration of this theory About 
eight years ago I was shooting in the island of Rum , the grouse 
were not preserved and were extremely tame,.so tame 1n Sep- 
tembe: and October that I had to run after them to make them 
take the wing, and ıt was new to dogs Last year I again shot 
1n the island, and I obseived the same tameness ın one part of 
the island, but m another district I obServed the giouse were 
I was puzzled with this until 
I found out that the late t&mant had theese years before turned down 
some English grouse, ande yn the district where they were so 
turned down the grouse were very wad 

Knockrioch, April 28 à 


DUNCAN STEWART 
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e IN NATURE%vol axıx p 596) there 1s a letter signed James 
Graves, in whigh‘he says, ‘‘as to the magpie or any othe: bird 
being able to fix dates exactly to the day, 1t 1s unproved and ın- 
ciedible ” Ido not know what may be the case ın regard to 
birds-nestbuilding, but I can give twomstances of the regulanty 
with which birds arive at certain localities ez route northward, 
whateve1 may be the state of the weather Dung a ten yeas’ 
residence on the shores ofeHudson’s Day, the first Canada goose 
of the spiing migration was seen and generally shot on Apiil 23 
e At Poronto on Lake Ontario, large flocks of a pretty little plover 
“called the ‘‘ black-heart,” from a black patch on its breast, pass 
long the islands, fifmg nothward, on St George’s Day 
(Apni 23), andeare seldom o1 never seen even a day before or a 
Cay after that date The poor little birds have a sad time of ıt 
for sixeo1 eight hours, as*a number of sportsmen go out for the 
eccasion and hngck them down by the half-dozen or more at 
ecvery shot In thisecase, as in the othe, wind and weather 
appear to cause no difference JOHN RAE 
4, Addison Gardens, Apul 25 


THE ABSORPTION OF WATER BY PLANTS 





AN ingenious instrument has lately been described by 
° De J.W Moll (Archives Neerlandatses, 1 xvi) 
under the name of the Potometer It 1s a modification 
gf Sachs’ apparatus for determming the amount of water 
which a cut dranch absorbs in a given time I have been 
for some yeais in the habit of using a form of Sachs’ 
instrament,ediffering im principle from Moll’s apparatus, 
but resemblifig it ın being especially adapted for making 
observations at short intervals of time As the subject 
of transmission of water through wood 1s now attracting 
attention among physiologists, ıt seems worth while to 
describe my instrument, 

A short piece of thick indiarubber tube is slipped over 
the cut end of a branch and firmly attached to it by wire 
ties , the other end of the rubber tube being securely fitted 
to a glass tube which 1s filled with water The other end 
of the glass tube 1s closed by an indiarubber cork thiough 
which passes a coarse thermometer tube The apparatus 
is now fixed so that the free end of the thermometer tube 
dips into water As the leaves evaporate the water in 
the glass tube ıs sucked up by the cut end of the branch, 
the loss being constantly made up by a current flowing in 
through the thermometer tube If then we can estimate 
the 1ate of this current we shall know the rate of absorp- 
tion of water „This is very sanply done by allowing, for 
a few seconds, the thermometer tube to suckin air instead 
of water, when a column of air a few millimetres in 
length has been drawn in, the end of the tube is again 
Imgnersed in water, and the bubble tiavels rapidly along 
the thermameter tube, when its speed is measured by 
means of a chronograph 

This method appears no doubt to be a rough one, and 


e 15 open to objections , but I believe that it does not give 


rise to gprious errors, and it certainly-demonstrates ex- 
tremely well small changes in the rate of absorption 
by a cut end of the branch By means of my instrument 
observations can be made at very short mtervals, for 
instance, four readings were taken m 1’ 50”, it 1s there- 
fore well adapted for obgerving rapid changes ın the rate 
of absorption a 

I reserve a full disgussion of the merits and demerits of 
the mstrument for a later publication 

Lixpertmenis, April 1884 —When a branch is first fitted 
to the instrument the rate of absorpuon ıs extremely rapid, 
owing to causes which need not here be considered, but 
after a time the rate of absorption (which diminishes 
with great rapidity) becomes constant A branch of 
Portugal Jamel (Cesasus lusitanica) was cut atg 30am, 
and was hot fitted to the apparatus until 1015 am 

The foRowing table shows cleaidy the rapid decrease in 
the rate of absorption —! OE 

* Tn this and the following taples T have nat given the actual,quartities of 
water absorbed, merely the gelative rates of absorption 
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Times h m Rate of Alap ion oo a 
10 18 e ‘ es n 
20 o 53 @ @e 
25 © 40 ” 
Il I4 ` 26 = à 
35 25, oa 
52 , 25 ' 


Sachs has called attention to the diminution m the ¢ 
absorption which occurs when cut branches are placed in 
water, and has shown that the absorbing power can be 
renovated by cutting a fresh suiface at she base of the 


branch This effect ıs well show& with my mstrument * , = 
The above-mentioned branch of Portugal laurel hich 
had been placed m water at 9 30am gave a relative rate 
of absorption of twenty-four at 12 28, at 12 30, between 
6 and 7 cm were cut off, and the branch was again fitted to 
the machine, the operation lasting one and a half minutes 
Time pm Rate of 
m Absorption 
I2 28 24. 8 
30 fresh sw face cut 
314 branch replaced ° 
33 35 -° 
35 30 
39 28 
45 26 
54 26 
When the rate of absorption has become constant, 
any variation un dampness or diyness of the air causes æ 
variations in the transpifation of the leaves, and therefore 
in the 1ate of absorption These changes are well shown 
by my instrument The following experiment, made 
with a branch of Portugal laurel shows the amount and 
rapidity of the increase ın absorption caused by exposing 
the leaves to the sun shining through window-glass — 
Timeam h m Rate of Absorption 
IO 44 14 
49 14 
55 I4 e 
Il oO 15 
5 15 
64 14 
Blind diawn up 
73? 14 
9 20 
124 27 
Thus ın six minutes the rate of absorption had nearly 
doubled A similarly rapid effect is seen when the sun- 
light 1s cut off, when the rate of absorption falls 
Time h m Rate of Absorption 
I2 5 33 
I0 32 
10% blind down 
124 27 
194 20 
25 19 
£ 29 18 
That ıs, the rate of absorption diminished ın the proportion 
of 100 561n twenty-four minutes, when the sunlight was 
cut off In the same way the effect of opening a window 
and thus increasing the evaporation for the leaves, 1s a 
once visible in incieased rate of movement in the bubble. 
Cut Stem of Foy 
T jue am Rate of 
hm s Absorption 
10 33 0O 32 
f o o i 3I 
9 o window and door opened 
IO 40 34 
It 3 37 
12 0 37 F 
1% o 33 
*19 o window and door shut 
a 2I 30 è 31 
22 30 * è 29 
40 e 6 x 35 i 
1 It need not here ke discussed whether the particular phenomencn her 
described 1s the same as that deyribed by Sachs | e 
° a 
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Ejas of Distuybance —The fact observed by Baran- 
gtekg, that a nall disturbance, such as a shght shake, 
Sncreases the transpiration of the leaves, 1s also easily 
seen, and my observations show that in some cases the 
effect may be very transitory It need not occur in the 
use of my instrument, since the plant remains quite un- 
touched, the only necessary movement being the removal 
and replacement of a vessel of water to allow the entrance 
of a bubble 

Effect of Sadden Diuunution of the Lvaporating 
Surface —I have been% astonished to find with what 
rapidity the rate of absorption diminishes when the 
evaporating surface 1s diminished by cutting off a twig 
from, the branch under experiment 

A%branch of Portugal laurel was absorbing (April 10) 
with great regularity 


Time p m Rate of 
hm s Absorption 
5 5 0 23 
47 9 23 
48 40 a small bianck cut 
49 15 2I 
50 30 20 
52 0 š 2I 
58 o 20 
6 4 0 20 
Ir o 20 
I2 0 another branch cut off 
20 . 18 
13 0 17 
14 40 16 
26 0 16 
35 «0 16 


When the first branch was 1.emoved nearly the whole of 
the permanent diminution was visible m 35”, in thts case 
the distance from the base of the branch to the place 
where the small branch was severed was 28 cm 

In the second experiment half the permanent effect 
was produced ın 20”, and here the distance of the cut-off 
twig from the cut end of the main branch was 45 cm 

But far more remarkable results were obtained when a 
long stem of ivy was used for the experiment 

A stem of ivy was removed from the tree on which it 
grew on April 13, and was placed with its cut end in 
water until the following day, when st was fitted to the 
apparatus ! 

April 14 —The rate of absorption remained fanly con- 
stant from 10 30 to 1145 am, when the first bianch was 
removed 


Time a m Rate of 

mo s Absorpuon 
IO 33 0 32 
II 42 0 31 

45 0 branch cut off 

tS 29 
46 20 23 
53 9 26 


The branch which had been cut off left the main stem at 
a distance of 13 feet 3 ınches from the basal end, so that 
change in the rate of absorption was transmitted at the 
rate of o 88 feet per second 

In a second trial the following 1esults were obtained — 


Time e Rete of 
hms Absorption 
3 1 0 t 23 

6 o ‘ 23 

II 3P é 23 
13 0 % stem cut 

15 : . 18 

I4 0 17 

I5 30 ° i5 

18 Os „I5 


The point“*at “which the stem was severed was 16 feet 


" 5 inches fiom the basal end, go that here a change in 
+ 


* The stem was fixed so that its distal end was some few feet above the 
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absorption travelled at the rate of 11 foot per se@ond 
The same result followed on two other occasions, but 
here the rates of transmission were slower— ° 


15 feet 5 inches in 30%, 
o feet 10 inches ın 30” 


In the latter of these two cases the part removed was 
not a branch of the stem, but aebranch belonging to a 
neighbouring stem which had grown into lateral union 
with it, so that here the transmission of the change Muste 
have taken place laterally from the branch to the stein, ang 
then longitudinally along the latter 

Efect of Partly severing the Branch —My instrument 
1s well adapted for testing the transmitting capacity of a 
branch which has been partly cut through I havé been 
much surprise at the fact that cuts to the depth of halt 
or more than half the diameter of the branch produce 
practically no diminution the rate of absorption Indeed 
a slight increase 1s often visible owing to the disturbance * 
which must occur when the branch ıs cut with the sawe 

A branch of yew §5 inch in diameter was sawn a) to 
the depth of 25 inch, (B) so deep that tfe bridge of wood 
through which the water had to pass was not more than 


1 inch in thickness in radial direction . a ° 
Time p m Rate of 
hm a Abserption e 
3 26 © 99. ° 
32 99 
34 cut A masle 
35 e e 98 
40 103 
47 IOI 
4 3 of, g 
37 s 99 
38% cut B made 
40 100 
43 97 
46 100 
50 100 


It was only when the bridge remaining after cut B was 
narrowed, by sawing on both sides at right angles to the 
former direction, that the rate of absorption fell The 
same thing was shown in another branch of yew, the 
woody paıt of which was romm in diameter, and which 
was sawn toa depth of 8mm, leaving a bridge 2mm 
thick in radial direction, Even this deep Section did not 
diminish the rate of absorpgion With the Portugal laurel 
the same thing was observed, and here fhe possibility of 
recovery from a temporary diminution in absorption was 
shown in two cases 

The branch with its bark on measured 11 mm in dia- 
meter, and it was traversed by an excentric,cylinder of 
old brown wood 18mm ın diameter ° 

The following figures give the result of section — 


Time a m. s Rate of 
h m Absogntion 
II Oo I 
9 18 
14 cut A 
16 16 
20 18 
30 a 17 
12 0 17 e 
6 a 18 
8-9 cut B 
Io 18 
II IQ 
17 17 
30 > 18 
35 cut C _ 
364 í 9 
38 *9 
42 @° 
48 : ° 12 
55 ê 3. o Pi I4 
eP m è 
I I5 > 16 
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It will be seen that the two first cuts produced no effect 
comparable to that caused by c Cut A was 3mm deep, 
cut B was also 3mm deep on the opposite side, so that, 
after B had been made a bridge, 5 mm ın radial direction 
remained , nevertheless the rate of absorption was undi- 
minished Cut C was made by increasing B to the depth 
of §mm. from the bark, so that the bridge of more o1 

„ess gentral wood finally lefg was 3mm. in radial thick- 
ess, and even then the diminution was only temporary 
The cuts were made about 7 cm from. the basal end, and 
the same distance from the first branch Angther branch 
of Portugal laurel showed the same thing The wood of 
the branch at the point cf section was about a centimetre 
im diameter, agd contained a large proportion of old 
prown yood. Thesrexternal envelope of white wood was 
cut*away with the exception! of a bridge measuring 

roughly 3 X 35 mm in cross section 

The result ıs shown in the followinz table — 


*Tinee p m Rate of 
e hm i Absorption 
I 34 15 
413 15 
. e 16 cut 
i 194 10 
+ 21} s II 
~ . 268 13 
32 I4 * 
+ 390 13 
47 ° ° I4 
53 15 


Here agam we have a diminution followed by gradual 
rise * è 

When the little bridge of younger wood was severed, 
the fall in rate of absorption was rapid 


Time pm Rate of 
h m Absorpticn 
5 27 16 
284 budge severed 
32 O12 
47 o 08 


Thus the absorpt'on fell to one*twentieth of the original 
amount, that ıt did not quite cease may be accounted 
for by the fact that the younger circumferential wood was 
not completely*cut through 

My apparatus would be also,suttable foi such experi- 
ments as thoge*of Dufour (Arbe:ten d Bot Inst *in 
Wareburg, 1884, Band m), in which he showed that 
Sharply bending a stem, such as a hop-bind, does not 
prevent the passage of the water of transpiration, whereas 
watér could got be mechanically forced through the bent 
stem. Dufour alsé 1epeated Hales’ experiments ın which 
the transpiring branch was cut half through on two oppo- 

, site sides, the points gf section being an inch or two apart 
When this had been done, so that the continuity of all 
cavities of vessels and cells was broken, he found that 
the transpiration-stream could still pass, because the con- 
tinuity of the cell-wa/?s remamed unbroken I give a 
single experiment of this kind to show that my instrument 
is well adapted for such work (April 15) — 

d 


b Time Rate of 
h m e Absorption 
II 32 25 

34 25 

36 25 

374 7 first cut 

39 ‘ 22 

49 24. 

55 second cut 
I2 2% e o 84 

¢ 
22 o 69 


e 
Both cuts penetrated tå the centz@ of the branch The 
first was one and a half gnchefr@mh the base, the second 


r è 
* The young wood was not well severed, and a small amount remained in 
continuity e" 





° 
half an inch below the first cut, and onĦhe opposite sige 
of the branch. j 9 
Dufour’s experiments Wwpuld seem to show that the great ® 
depression ın absorption which occurred on making the 
second cut may have been only a temporary phenomenon , 
this and other k ndred questions I hope soon to be able 
to work out FRANCIS DARWIN 
Cambridge, April 17 





WHAT IS A LIBERAL4'EDUCATION #19 ° 


I DO not intend, ın the present paper, to enter upon the 

disputed question between the advocates of classical 
culture on the one hand, and those of scientific trating 
on the other , because it seems to me that the line ony 
which the two parties divide 1s not that which really 
divides the thought of the day If we look closely into 
the case, we shall see that the objects of a higher educa- 
ton may be divided into three classes, instead of the two 
familar ones of hberal and professional In fact, what 
we commonly call a lberal education should, I think, 
have two separate objects With the idea of a profes- 
sional education we are all familar it 1s that which 
enables the possessor to pursue with advantage some 
wealth-producing specialty Although, in accordance 
with well-known economic principles, 1t is designed to 
make the individual usefwl to his fellow-men, the ultimate 
object in view 1s the gaining of a livelhhood by the ind1vi- 
dual himself On the other hand, the object had ın view in 
what 1s commonly known as culture 1s not the mere gain- 
ing of a livelihood, but the acquisition of those ideas, 
and the training of those powers, which conduce to the 
happiness of the individual From this point of view 
culture may be considered an end unto itself 

The third object which we have to consider is only 
beginning to receive recognition in the eyes of the public 
It 1s the general usefulness of the individual, not merely 
to himself and to those with whom he stands ın business 
relations, but to ‘society at large Modern thought and 
investigation lead to the conclusion, that man himself, the 
Institutions under which he lives, and the conditions which 
surround him, are subject to slow, progressive changes , 
and that it depends very largely on the policy of each 
generation of mankind whether these changes shall be m 
the way of improvement o1 retrogression During the 
next fifty years all of us will have passed from the stage 
of active life, and the course of events will be very largely 
directed by men who are still unborn The happiness of 
those men 1s, from the widest philanthropic point of view, 
just as unportant as the happiness of those who now 1n- 
habit the earth , and, in the light of modern science, we 
now see that that happiness depends very largely upon 
our own actions We thus have opened out to us an m- 
terest and a field of solicitude in which we need the best 
thought of the time The question is, What form of 
education and training will best fit the now rising genera- 
tion for the duty of improving the condition of the genera- 
tion to follow ıt? 

Let it be understood that we are now speaking, not of 
the education of the masses, but of that higher education 
which 1s negessarily confined to a small minority So far 
as I am aware, that fraction of the male population which 
receives a ollege education 1s notefar from 1 per cent - 
To that comparatively small body we myst look for the 
power which 1s to direct the society of the future, and by 
their acts to pron#te the well- or il-being of the commg 
generation Our duty to that generation is to so use and 
train this selectebody as to be of most benefit to the men 
of the future What is the training required’ I reply 
by saying thfat I know nothing better for whi% end than a 
wide and liberal traming in the scientific spirit and the 
scientific method The tecRni@alities ofecience are not the 
first object , and, so far ag they are introduced, itgis only e 
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: e media though which we may “imbue the mind with | we may let science, scientific method, and the scientific 
* certain general and abstract ideas If called upon to | spirit be the fundamental object in every scheme of a 
° define the scientific spirit, I #hould say that ıt was the | liberal education S NEWCOMB 
oe ae of truth for its own sake ou To carnes | 
i with it the idea of a love of exact.tude—the more exact a 
m we are the nearer we are to the truth It carries with it TRL K RAK. ATOA Lk UPTION 
a certain independence of authority , because, although an | HE inaumry, instituted in consequence of a Govern- 
adherence to authoritative propositions taught us by our an- ment resolution of Ocfober 4, 1883, into the gature, 
ee cestors,and which we regard as true, may,in a certain sense, | the extent, and the consequences of the volcamic erug- 
e betregardedas a loveofftruth, yet 1tought:ather to be called | tions of Kiakatoa, has led to varous remarkable results 
a love of these propositions, irrespective of their truth | of which a short account 1s given here » A detailed re- 
The lover of truth is ready to reject every previous opmon į port ıs in coarse of preparation, but will not appeawfor , 
the moment he sees reason to doubt its exactness This | some months, as the making ôf numerous illustrative 
pafticular direction of the love of truth will lead its pos- | maps and plates will take much time e The inquiry did 
> SO sessor to pursue truth in every direction, and especially to | not extend solely to the islands of ‘the Straits gf Sunda, 
investigate those problems of society where the greatest | but also to the coast countries of the Lampong disfricts, 
additions to knowledge may be hoped for Bantam and Batavia, which were partly or entirely de- 
Scientific method we may define as simply generalised | stroyed In the Straits of Sunda the islands of Merak, 
ý common sense I believe 1t was described by Clifford as | Toppershoedje, Dwars m den Weg (Thwart the Way), 
e organised common sense It differs from the method | Seboekoe, Sebesi, Lagoendi, Krakatoa, Taboean, Pringe’s 
adopted by the man of business, to decide upon the best } Island, the Monmkrotsen (the Monk’s Rocks), and 
method of conducting his affairs, cnly in bemg founded | Meeuwen Island (Mew’s Island), were visite, further, 
on a more refined analysis of the conditions of the pro- | the coast strip from Ketimbang to Kalianda, and land 
blem Its necessity arises from the fact that, when men | as far as Kesoegihan, besides the foot of the Radja Bassa , 
apply their powers of reason and judgment to problems | the coast of Hoeroen to Telok Betony, agd the ensirdns 
« above those of every-day life, they are prone to lose that | of the capital, the southern part of Semangka*Bay (the 
sobriety of judgment and thate grasp upon the conditions | northern part was inaccessible through pumicg-stone), 
of the case which they show in the conduct of their own | thekampoengs Tampang and Blimbing, near the Vilakken 
private affairs Business offers us an example of the | Hoek, Java’s First Pomt (Java Head), and the coasts of 
most effectual elmmation of the unfit and of “the sur- | Tyringin and Anjer to Merak The voyage, which lasted 
vival of the fittest” The man who acts upon false | seventeen days, was made by the /opperbarge (small 
theories loses his money, drops out of society, and 1s no | steamer) Keatrı, commar@er *t Hoen, given for the 
longer a factor ın the result But there 1s no such method | mqumry by the temporary chief of the Batavian Harbour 
of elimination when the interests of society at large are | Works About the causes of eruptions there is usually 
considered The ignorant theoriser and speculator can | not much to be said, yet ın this case something has been 
” continue writing long after his theories have been proved | ascertained Krakatoa, namely, hes with a few other 
groundless, and, in any case, the question whether he 1s | volcanoes on a rent or fissure in the crust of the earth 
right or wrong 1s only one of opinion which runs across the Straits of Sunda, and of which I 
I ask leave to introduce an illustration of the possi- | indicated the probable existence for the first time three 
bilities of scientific method m the direction alluded to years ago Acong such a fissure httle shiftings of the 
Looking at the present state of knowledge, of the laws of | earth’s crust are possible, by which a pressufe 1s exercised 
wealth and prosperity of communities, we see a great re- | upon the molten substances below the crust It 1s also 
semblance to the scientific ideas entertained by mankind | possible that along such a rent—however tightly closed 
at large many centuries ago There 1s the same Jack of by the neighbouring stone-layers—the Water may more 
precise .deas, the same countless diferences of opinion, | easily than elsewhere flow to the regions under the earth 
the same mass of meaningless speculation, and the same tf this water ccmes in contact with the molten substances, 
ignorance of how to analyse the problem before us in the | steam at high temperature and high pressure“is formed, 
two cases Two or three centuries ago the modern | and this steam may be cons.dered as the chief motor of 
method of investigating nature was illustrated by Galileo, most, if not all, volcan.c eruptions 
generalised by Bacon, and perfected by Newton and his Many circumstances, therefore, combine Jo make“erup- 
contemporaries A few fundamental :deas gained, a vast | tions take place in preference near fisstires, provided water 
load of useless rubbish thrown away, and a httle know- | (either rain or sea-water, can penetrate in sufficient quan- 
ledge how to go to work acquired, hase put a new face tity We must conclude from the ¢co years’ quietude of 
upon society Look at such questions as those of the | the volcanoes zn the Straits of Sunda that, the water 
tariff and currency It 1s impossible not to feel the need | affluence during that time was but small, and only became 
of some revolution of the same kind which shall lead to larger within tha last vears Now it happens that dunng 
certain knowledge of the subject The enormous differ- | the last years a great many earthquakes took place along 
ence of opinion which prevails shows that certain know- | this fissure, of which the hghthouse on “Java’s First 
ledge is not reached by the majonty, 17 ıt ıs by any We | Pomt” in particular suffered greatly The most violent 
find no fundamental principles on which there 1s a general | earthquake took place Septembe# 1, 1880 , the upper part 
agreement From what point must we vievethe problem | of the tower was rent, and had 4p be broken off afer- 
in order to see our way to its solution? wards These 2arthquakes were probably the result of 
I reply, from the scientific standpoirt AlPsuch pohti- | subterranean supsidences, and I think I may assume that 
cal questions as those of the tariff and the currency are, | through those subsidences modifications took place along 
in their nature, scientific questions gey are not mattes | the fissure through which the sea-water could ooze in 
of sentiment or feeling which can be Cecided by popular | greater quantity than before Wuthin the thee last years 
s vote, but questions of fact, as effected by the mutual action | the pressure of the steam formed became sufficiently 
and interaction of a complicated series of gauses The strong to force the lava, out of the much deeper-lying lava 
only way to gej at the truth 1s to analyse these causes into | strata, upwards through the crater of Krakatoa, and the 
their compenent elements, and see in what manner each eruption took placegwhen, at last, the viogence of the 
acts by itself, and how that action 1s modified by the | steam was enabled ®, force ts way through the lava to 
presence of the dthers ın otfer words, we must do what | the crater and the®surf%e © The steam carried with it a 
® Galilee and Newton did to argive at the truths of Nature 1 Translation of a Short Report cn the ‘Eruption of Krakatoa on August 
With this object in view, ewhatevey bur views of culture, | 26, 27, and 28, 1883 a +°’ 
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Ņuantıty of lava, which was mostly shot as fine dust out of | a north-west directio at Moeara Doeaein Palembang 


the crater® The porous nature of the ejected substances 
~~pumice-stone was almost the only substance formed—is 
doubtless to be ascribed to the steam, which was blown 
with great force through the lava I must keep the more 
detailed description of the way in which the eruption 
proper was prepared anc took placè for a future time, as 
drawings are requisite for a right understanding of the 
matte? I must still observe dere, however, that through 
tlle Krakatoa eruption,our notions about the shape and 
extent of subterranean regions will probably be much 
mogufied If 1@may be assumed that there efists a con- 


* nection between our eruptions, the heightened activity of 


the volcanoes in the Indian Archipelago since that time, 
and the earthquakes gn Australia which took place simul- 
tfneeuslf with and succeeded the eruptions of the last 
days—an any case a remarkable comcidence-—then much 
larger dimensions wil} have to be allowed to those regions 
thar® the present geologists are accustomed to assign 
to them ® 

Krakatoa 1s thé only point which has been active 
There are reports that Sebesi and the Radja Bassa have 
abso show activity, but this 1s inaccurate 

Of*the old Krakatoa there 1s no detailed survey , the 
English and Duteh sea-charts, both on a small scale, 
besid@s æ coue of sketches taken by Buyskes in 1849, 
and by me in 1880, alone give some idea of the surface- 
formatifin of the island From the two sketches may be 
seen that the island had three *tops—the northern, called 
Perboewatan (in some reports Roewatan), was the lowest 
of the three, and showed streams of lava on various sides , 
this isthe point which firstgbegan to be active in May 
1883, and which probably also ejected pumice-stone in 
1860 The centre top bore the name of Danan, and was 
active also in August 1883 The southern peak, the 
mountain Rakata properly speaking (which was corrupted 
into Krakatoa), was by far the highest point of the whole 
island, and, according to the sea-chart, 822 metres high 
This point is also an old crater, but was zo? active 
in 1883 

On May 2q, 1883, the Perboewatan began suddenly to 
show signs of activity , that nothing was known before 
then of an approaching eruption must be ascribed to the 
fact that Krakatoa was uninhabited, and only visited 
occasionally by Lampong fishermen, who went no further 
than the coast Otherwise it Would seem inexplicable 
that no previous signs of it should have been noticed 
The eruptions lasted with various degrees of violence, 
and with intervals, till August 26, while latterly also the 
crater of Mount Danan became active Though in them- 
selves not unmportant, these eruptions were insignificant 
compared to what followed On August 11 trees were 
still growing on the peak, so that the destruction of veget- 
‘fable life was then sfll limited to the immediate neigh- 
bourhood @f the craters On the 26th the explosions 
much increased in violence, and they r:eached their maxi- 
mum on the 27th, at ro am They then diminished in 
strength, but lasted still the whole night of Monday to 
Preni till they suddenly ceased on the 28th, at about 

am . 

About the eruptions from May till August 26 httle of 
importance has, on the whole, become known, all I 
have been able to collect will be mentioned in the 
detailed 1eport 

The eruptions of August 26 and 27 were accompanied 
by violent detonations and air vibrations Duiing those 
days almost incessantly a rumbling sound was heard which 
resembled the noise of thunder at a distance, the explo- 
sions properly speaking were accompanied by short 
detonations gvhich can best be compared to heavy cannon 
shots, but the most violent detonatifns were still shorter 
and more rattling, and cannot, bescompared to any other 
sound : ° 

The sounds of the, explosions in May were heard in 
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and at Bintoehan, ın the division of Kauer m Benkoel&n, % 
ilometres from Krakatoa, the e 


respectively 230 and 270 
transmission of the sound on August 27 surpasses, how- 
ever, all which is known of the kind The explosions 
were heard in Ceylon, in Burmah, at Manilla, at Doreh in 
the Geelvink Bay (New Guinea), and at Perth on the 
west coast of Australia, besides all the places which he 
closer to Krakatoa than the above-mentioned Ifa circle 
1s drawn from Krakatoa with a rgdius of 30°, 1,800 geo- 
graphical mules, or 3,333 kilometres, the circle willego 
exactly over the furthest points where the sound was 
heard The furthest distance between the points east 
and west where the sound was heard ıs therefore §0° 
(the diameter of the circle) or one-sixth of the whole 
circumference of the earth The surface of this circle, 
or rather of the spherical segment, comprises more than 
one-fifteenth of the surface of the earth In histonc 
times no eruption is known of which the sound was 
transmitted over such an enormous area At the eruption 
of Tombora in Sumbawa, in 1815, the radius of the circle 
within which the sound was heard, was but half the size, 
namely 15°, the surface being therefore 3 93 times smaller 
If a circle with the same radius, namely 30°, 1s drawn 
round the earth, taking Amsterdam as the centre, the 
circle would have the following course The northern 
point lies 82° north latitude, thus north of Spitzbergen , from 
there the circle runs to the middle of Novya Zemlya, thence 
along the Ural Mountains to Orenburg, Tiflis, Damascus, 
Jerusalem, Suez, crosses the Tropic of Cancer at about 
15° east longitude from Greenwich, reaches the most 
southern point at 22° north latitude in the Desert of 
Sahara, crosses the Tropic of Cancer once more at 5° west 
longitude from Greenwich, runs close along Ferro, includes 
the Canary Islands and Azores, besides the greater part 
of Greenland, and runs back to the starting point north 
of Spitzbergen In various places it was observed that the 
strongest detonations were heard at different hours, and 
also that ın places in the neighbourhood of Krakatoa little 
or nothing was heard of the sound, whereas ıt was heard 
very distinctly in places further removed Thus for ex- 
ample the loudest report was heard at Buitenzorg at a 
quarter to seven, at Batavia at half-past eight, at Telok 
Betong at ten o'clock on the morning of the 27th This was 
caused principally by the d.rection of the wind , ıt appears 
clearly from the reports that the sounds were loudest on 
the side of Krakatoa whither the wind blew, and the fine 
ash particles were blown But this does not yet explain 
the fact that the sound was sometimes better heard ın 
places that were further off than ın those that were nearer 
when those places lay in the same direction from 
Krakatoa, such as, for example, Anjer, Serang, and Bata- 
via This phenomenon is to be ascribed solely to the great 
quantity of ash particles which were present in the lower 
atmosphere If one assumes for example the presence of 
a thick cloud of ashes between Krakatoa and Anjer, this 
would act on the sound waves like a thick soft cushion ; 
along and above such an ash cloud the sound may be 
propelled very easily to further removed places, for 
instance Batavia, whereas at Anjer, close behind the ash 
cloud, no sgunds or only faint ones would be heard. 
Cthet explanations, such as by the interference of sound, 
seem to m@ less probable though, not entirely impos- 
sible 
e Besides these sgund vibrations, very lng air waves 
were formed durin® the explosions, which did not manı- 
fest themselves by any sound, but had nevertheless an 
important effec, The most rapid of these vibrations 
communicatéd themselves to the buildings and walls of 
rooms, so that objects which hung on tH walls or from 
the ceiling were set in motion Thus at Batavia and at 
Burtenzorg, a distance of woekilometrgs from Krakatoa, 
the doors and windows te to rattle, clocks stogd still, 


ornaments on cabineés fell Gewy, and hanging lamps were 
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thrown out of tReir fastenings, an@ fell shattered to the 


égTofind with Merr chimneys and globes 
+ But not only at this distange was the air vibration 


perceptible At Batoe-Radjain Palembang (250 kilometres 
from Krakatoa) rents appeared in the pradjoerit s barracks 
at three o’clock in the night, even at Palembang, 350 
kilometres from Krakatoa, several Government buildings 
had to be immediately vacated as a crash was feared , and 
even in the Alkmaar country m Pasoeroean, 830 kilo- 
metres from Krakatoa, the walls were rent ın the house of 
*the administrator and the machinist All this was caused 
by air vibrations, zoć by earthquakes, for ıt 1s a remark- 
able fact that these have nowhere been observed with 
cerfainty in this eruption 

Finally in the most violent explosions, air waves of an 
astonishing length were formed As the Meteorological 
Institute at Batavia no longer possesses a self-registering 
barometer, those waves would have passed unobserved at 
Batavia, had they not fortunately been recorded by the 
indicator of the gas-works This apparatus ıs self- 
registering, and contmually marks on a paper, wound 
round a turning cylinder, the pressure of the gas As the 
large gasometer was set in motion on August 26 and 27 
by the pressure of the aw waves, these oscillations were 
marked by the indicator, and the line of pressure shows 
that day, not the normal curves, but a number of sharp 
pomts As hour lines are marked on the paper, the ume 
at which these oscillations occured can be accurately 
fixed, and if the tıme be deducted which the wave requires 
to travel from Krakatoa to Batavia, the moment 1s also 
known when the wave was formed, and the explosion took 
place (omitting a correction for the tme which elapses 
between the moment of pressure on the gasometer and the 
moment this is recorded by the indicator, a lapse of time 
which 1s unfortunately not exactly known) The barometer 
experiments ın Europe and America show that those large 
alr waves possess almost as great a velocity as sound, 
from which ıt follows that they requ.re seven minutes to 
travel the distance between Krakatoa and Batavia 

I have concluded from this that the most violent 
explosions took place at the following hours —August 27, 
5h 35m,6h 50m, 10h 5m, and roh 55m, Batavia time 
By far the most violent of these four was the explosion 
of toh 5m ‘Then also an air wave was propelled from 
Krakatoa which spread ın a circular form round this pomt 
as pole along the surface of the earth, and travelled no 
less than three and a quarter times round the whole 
circumference of the earth The velocity was, as already’ 
observed, about the same as that of sound, although 
these were waves of a gigantic length (the length of the 
lowest sound waves being about 20 metres, that of the 
Krakatoa air wave more than a milhon metres), 

The eruptions, which took place at first above the sea, 
probably became submaiine about ten o'clock on August 
27 Before that time only more or less damp ashes were 
ejected, after that also a large quantity of mud or mire, 
being volanic sand mixed with sea-water The giving 
way of the northern part of the mountain must have 
preceded these submarine eruptions, as appeared from 
the time at which the large tide wave, which probably 
originated through this subsidence, overflowed the Vlakken 
Hoek This catastrophe caused a great change in the group 
of islands of Krakatga To the north-west @f Krakatoa 
hes Verlaten Island, to the north-east Long Island, and 
west of the fatter hes the Poolsche Hoedje Thig 
small island has disappeared, the tw& others still exist, 
and are even larger than before, through the ejected sub- 
stances which have settled on and around, the island , but 
the greatest change has been undergone by Krakatoa 
itself Thg whole northern part with the eciaters Per- 
boewatan and Danan, and half of the peak have sunk in 
the depths These only remaens the southern part of the 
peak, which has been cut in two from the very top, and 
forms on the north side, eflagnificent precipitous chiff 
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more than 800 metres high Through the downfall there- ® 


fore a volcano rupture has been formed which 1#probably 
unique inthe world A colowed drawing of this remark- 
able rock will be added to the large report 

The size oi Krakatoa was formerly 334 square kılo- 
metres , of that 23 square kilometres have subsided, and 
104 square kilometres “remain exéant But on the south 
and south-west side the island has been increased by a 
large ring of volcanic prodticts,so that the size off New 
Krakatoa 1s now, according to opr survey, 153° squart 
kilometres The size of Long Island was formerly 29 
and 1s now’ 32 square kilometres Verldten Island has 
become much larger, ıt was foymerly 37 and 1s now 
11 8 square kuometres in size Of the Poolsche Hoedje 
nothing remains a0 

In the place where the fallen part of Krakafoa ọncè 
stood there 1s now everywhere deep sea, generally 200, 
in some places even more than 300,metres deep It 18 
remarkable that in the midst of this deep sea a sock 
has remained which nses about 5 metres abofe its sur- 
face Close to this rock, which is cértainly not larger 
than Io metres square, the sea 1s more than 200 metres 
deep Itis lke a gigantic club, which Krakatd& hfts de- 
fiantly out of the sea . 

The volcanic products of the preceding year consast 
almost exclusively, as we have already saad, of spufnice- 
stone , only here and there among the pale gray material 
a solitary piece of darker coloured steatite or a @itreous 
piece of obsidian appears Although the stone masses 
in the crater were doubtless liquid, a stream of lava could 
nowhere pour down, because everything was shot out of 
the crater in larger and smaJler pieces, and generally in 
powder 

The chemical composition of the ejected substances 1s 
not yet sufficiently known, but from the analyses that have 
hitherto been made ıt would appear that all the substances 
do not contain the same quantity of silica, probably that 
the large pieces floating on the top of the molten mass 
were somewhat more acid than the lava that lay deeper 
in the crater and was ejected as powder The ashes col- 
lected by myself at Buitenzorg contained, according to the 
analysis made at Batavia, 60 per cent , a piece of pumice- 
stone, collected on the Island Calmeyer, 68 per cent , a 
small piece of opsidian from Krakatoa over 68 per cent , 
and fine yellow ashes from the east coast of Krakatoa 
ewen 70 per cent of sil.ich There was found moreover 
alumina 14 to 16 per cent, protoxide of ifon 6 ger cent, 
chalk 4 per cert, soda 4 to 6 per cent, and a little 
magnesia 

In the micioscopic examination of the ashes collected 
at Butenzorg there was found—(1) g/ass nf innumerable 
irregular fractured particles, generally completely per- 
meated with vacuoles round or ova], m some particles 
the glass threads are bent Those flass particles, micro-« 
scopic pieces of pumice-stone, are always present ın large 
abundance (2 /elsfas, very fresh and clear, some- 
times with distmct polysynthetic twin lines, generally, 
however, ın single crystals, all seems to be plagioclase, 
as the analysis -hows no potash As inclusions i the 
felspar are found glass apat®e,jaugite, and magnetite 
(3) Dyroxene, partly green and then extingutshgng 
obliquely, therefore monoclinic @ugite, partly coloured 
brown, and then, as it appears, extinguishing ın parallel 
Imes , it ıs not yæ quite certain whether these last brown 
augites, which are present in much larger quantities than 
the green ones, belong to a rhombic pyroxene (bronzite 
or hypersthene), or are “brown monoclinic augites which 
he in the preparations on the orthopinacoid This would 
be fortuitous, but ıf the orthopifacoid 1s much more 
developed in those crystals than the khnopypacoid, it is 
not surprising I als$ beheve # observed in one brown 
crystal obhque extincyen, while sometimes transitions 
from brown to green tints occhr Inclusions are glass, 
apatite, magnetite. (4) wnagnetg in grams and oc- 
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*tahedra, as the oldest component part The quantity 
of magnefite decreases in the ashes in proportion as they 
fell further from Krakatoa 

If the molten mass had slowly cooled, an ordinary 
augite-andesite or andesite-steatite (with rhombic pyrox- 
ene), would have originated 

The thickness of the gected sub8tances diminishes on 
the whole as the distance from Krakatoa increases , the 
eoarsér material fell princip#lly within a circle, with a 
radius of 15 kilometreg drawn round Krakatoa, although 
pieces of the size of a fist were still thrown at a 
distance of 40 kilometres Within the cifcle of 15 
kilometres’ radius the thickness of the layers of volcanic 
substances 1s 20 to4ometres At the back of the Island of 
Krakatoa, the thickness of the ash mountains at the base 
1$ 1r» some places even 60 to 80 metres, but diminishes in 
thickness upwards, so that, in the deep clefts, which have 
already been hollowegl out by the water, the old surface 
of the mountain and the fallen trees appear 

The thi€k layers of ashes were cooled at the top at the 
tinfe of my visit, but were still very hot below, so that in 


` the deep ravines hot water and steam appeared every- 


where , afso at Verlaten Island, Long Island, the Islands 
Stee#s and Calmeyer, and even at Sebesi, steam was seen 
toeşcape here andéthere At Krakatoa there are, besides, 
stems ob tree® which have been carbonised by the hot 
ashes and continue to smoulder close to the fracture, 
where fhe air*gan penetrate, so that at night a httle fire- 
glow and smoke may be obgerved These small fires 
Peed gave rise to the report that Krakatoa was still 
active 

The ascent of the mountagn from behind, on the pumice- 
stone elevations, 1s difficult, but possible , the innumerable 
crevices, into which one must constantly descend, make 
the chmbing up in the great heat and the total want 
of shade very fatiguing ‘The ascent may be made from 
the north-west, close along the rupture til] about 20 metres 
from the top, which, according to our measurements, hes 
831 metres above the sea, the surroundings of the top 
are rent and constantly crumbling away 

Between Krakatoa and Sebes: there is a large quantity 
of ashes and pumice-stone which has filled up that entire 
part of the sea, and projects in two places above the sur- 
face To these two points the names of Steers Island 
and Calmeyer Island have been given They do not nse 
more than a few metres abové the sea, have much ¢to 
suffer from the beating of the waves as they only consist 
of loose mater.al, and will soon be washed away The 
sixteen small craters between Sebesı and Krakatoa, re- 
ducetl in later reports to six or four, have never existed 
The smoking’ volcanic accumulations have been mistaken 
for active craters which, at first, from a distance was not 
unlikely to happen. 

e The finer ashes wére blown eastward (east-south-east), 
to near Bandoeng (250 kilometres from Krakatoa), in a 
north-north-west direction to Singapore and Bancalis, 
respectively 835 and 915 kilometres from Krakatoa, ina 
south-west direction as far as Kokos Island (Keeling 
Island), 1,200 kilometres from Krakatoa, how far the 
ashes were projected west? north, and south 1s unknown , 
the surface comprises at least 750,000 square kilometres, 
that 1s, almost as larg@an area as Sweden and Norway, 
larger than the Austro-Hungarian Empire, also larger 
than the German Empire with Denmark (including 
Iceland), the Netherlands, and Belgium together, and 
twenty-one times the size of the Netherlands 

Evidently the prevailing wind-currents, ze south-east 
and north-east, have carried the particles along, which 
causes the ¢gutline of the surface covered with ashes to be 
irregularly gurved 

Finer particles stl] hate fallen &yen beyond this hne 
into the sea, as appears frons reportseof ships, and the 
finest of all, mixed with a quantity of vapour, remained 
a long time floating Ja, the upper air-currents, and, pro- 
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pelled by the wind, have made a journeyeround the world 


The vapour was condensed to water, and#froze in «hè g, 
cold currents , the refracNon through the mnumerable ice e 


crystals caused the beautiful dark red glow which was 
observed the last months in so many places if Asia, 
Africa, Europe, and America, while the ash particles 
partly obscured the sunhght, or gave the sun blue and 
green tints at its nse and setting 

If one considers that the volume of the solid ejected 
substances already amounts to seyeral cufic kilometres, 


and that the volume of ejected gas substances was @er ¢ 


haps hundreds of times as large, the hypothesis of a 
cosmic ice cloud to explain the air phenomena seems to 
me quite superfluous ë 

That the ash partıcles, as a matter of fact, were carried 
very far ın the upper air-currents, has already appeared 
from snow which fell ın Spain, and rain in the Nether- 
lands, ın which the same components were found as in the 
ashes of Krakatoa , and that the particles must moreover 
have been projected very high at the last eruption may 
be concluded from the report that, on the 20th May, 
during one of the first eruptions, the steam cloud—-accord- 
ing to the measurements taken on board of the German 
man-of-war, A/zsabeth, which left Anjer that morning at 
nine o’clock—must have reached a height of at least 
11,000 metres During the much more violent explosions 
of August 26 and 27, the height, if the above report 
may be rehed on, may very well have reached 15 to 20 
kilometres 

I found that on calculating as accurately as possible the 
quantity of ejected sold substances, they reached 18 
cubec kilometres In doubtful cases the lowest figure was 
always selected, so that 18 kilometres may be too low, 
but not too high, a computation The possible margin 
amounts in my estimatior to not more than 2 or 3 cubic 
kilometres 

However large a quantity this may be, ıt does not 
nearly reach that which the Tombora produced in 1815, 
and which Junghuhn estimates at 317 cubic kilometres , 
this computation, however, rests on but few data, so that 
in my opinion a quantity of 150 to 200 cubic kilometres 
will come nearer the truth But even in that case the 
number ıs eight to eleven times larger than ours, which 1s 
not astonishing, as at that tıme at Madura, a distance 
of more than 500 kilometres from the Tombora, the sun 
was totally obscured jor tAree days, whereas the darkness 
here only lasted a few hours 

Of these 18 cubic kilometres, which represent a weight ot 
more than 36 X 10! kilogrammes no less than 12 cubic 
kilometres, or two-thirds of the whole ejected quantity lies 
within the circle with a radrus of 15 kilometres drawn 
round Krakatoa As the sea between Krakatoa and 
Sebesi was not deeper than 36 metres, and the thickness 
of the volcanic ejections amounts to almost the same, the 
navigation there has become quite impossible A httle 
further the thickness diminishes considerably From 15 
to 224 kilometres from Krakatoa, the average thickness 
amounts to no more than 1 to 14 kilometres , within this 
ring les Sebes, which now only presents a heap of 
ashes, with a few projecting stumps of trees, nothing 
here remaigs of the four populated kampoengs which 
formerly stood on the plain opposite the small island 
Mengoenagg (Huisman’s Island), all has been washed 
away, and ıs covered with a layer of ashes 1 metre thick 
Erom 22% to 40 kYometres, the average thickness of the 
ashes amounts t? o3 metre, then to 50 kilometres 02 
metre At a still greater distance from Krakatoa the 
thickness speedjly diminishes to 2, 1, and half a centimetre, 
but the finer the ashes become the more the direction ot 
the wind ıs perceptible An “ash map ” €y1l] be added to 
the detailed report 

One more very 1remarkeble phenorgenon during the 
eruption was the formation of powerful sea waves which 
flowed over the low-iying Qwmst, districts of the Straits of 
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Sunda, and destfoyed a number of &ampoengs and more 
éthafl 35,000 h%es 
¢ There ıs much uncertainty gout the time at which 
these waves originated, and this 1s not surprismg The 
number of Europeans who witnessed the catastrophe on 
the coast places in the Sunda Straits and on board ships 
was but small, besides, most of them were ın a state of 
great alarm, so that observations with a timepiece were 
exceptional Most of the estimates of time were no more 
than a rough calculatiog, which, especially after the dark- 
‘ness@set in, were not very trustworthy This explains 
what came under my notice, that a time computation of 
the same event in the same place by two different people 
showed a discrepancy of an hour and a half 
Besides, a remarkable fact must be taken into account, 
namely, that the largest wave, the only one which spread 
great distances along the north coast of Java and to the 
south-west, and which surpassed all other waves by far in 
height, was almost seen nowhere, at Tyiringinalonethis wave 
was seen to approach before the darkness began, and this 
was about ten o’clock on the morning of the 27th Anjer 
was already destroyed at 6 am, and then abandoned 
At Telok Betong, and in the hghthouses on the Vlakken 
Hoek, and at Java’s First Point, the wave was not seen 
because it was pitch daik Even in the hghthouse, 40 
metres above the sea on Java’s First Point, nothing was 
seen of the wave, and the destiugtion of the coast country 
ae only discovered the next morning when it became 
ight 
As the great darkness at Bantam set in soon after the 
great detonation of roh 5m—the same explosion which 
gave rise to the great air wave—and as the wave had only 
time, before the darkness set ın, to reach the neighbour- 
ing Tyiringin, which hes 47 kilometres from Krakatoa, 
this tide wave cannot have arisen much before gh 50m 
o1 gh 55m. At the Vlakken Hoek, 103 «ilometres fiom 
Krakatoa, ıt appeared at about robh 30m, which agrees 
with ou time computation, if ıt be tagen into account 
that the velocity of the waves towards the Vlakken Hoek 
must have been greater on account of the greater depth 
of the sea than towards Ty:ringin 
It is very probable that shortly before ten o'clock a 
subsidence of the hollow crater walls of one or both of 
the active craters took place, that through this the water 
gained access in large quantities, and that then half of 
the peak, which had been previously undermined and 
fractured by the eruptions, also disappeared 1n the depths 
The cause of the great wave motion must no doubt be 
sought for in the subsidence of the peak Of the northern 
part of the island, after the many eruptions, not much 
more than a hollow shell can have remained, the subsi- 
dence of which could not have caused waves of great 
importance , nor could the rush of the water produce 
great waves but rather a suction towards Krakatoa, and 
this may be the cause of the water on the coast jst 
retreating i various places before the great flood 
advanced 
The peak itself, however, was still massive, and I have 
calculated that the part which fell of this mountain alone 
without Danan and Perboewatan, possessed a volume of at 
least 1 cubic kilometre If this cubic kilomgtre be sud- 
denly plunged into the sea, the same quantity of water 
must be displaced, whych must give rise to a ci®cular wave 
1ound Krakatoa 


There have been, however, othe smaller waves „ 


one as early as Sunday evening, Augast 26, at sh or 
Sh 30m, two more in the might, and on Monday 
morning at 6h a wave which destioyeg Anjer It is 
difficult to account for the_small waves by a$sumuing that 
parts of the m@untai gave way, because, 1f So, probably 
the sea would have gained access also, and mud eruptions 
would have occured much Sommer, unless 1t be supposed 
that myd was ejected, but nowhere far enough to reach 
mhabıted places, which is poe fuite mnpossible 
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If no subsidences of the mountain hadsyet taken place, ® 


there only remains the assumption that theSe waves were 
caused by the enormous masses of ejected matter falling 
into the sea “As has been said above, 12 cubic kilometres 
of stones and ashes are ly mg close round Krakatoa, this 
quantity has been thrown there from May 20, but cer- 
tainly, for the greater fart, during the violent explosions 
of August 26 and 27 Assuming that, for instance, about 
1 cubic kilometre of these*substances was throw? 1ntoe 
the sea at a time, waves must of gourse have béen thé 
result, which, as I have calculated, must have reached a 
considerablé haght . : 

The large wave of ten o’clock gpecially 1an up a great 
height against the precipitous cliffs of the Sunda Straits, 
according to our measurements as fplloWs —15 metres 
up the lighthouse at the Viakken Hoek, at Betleawang 
(Semangka), uncertain , at Telok Betong, before the house 
of the Resident, 22 metres, at the Apenberg (Goenoeng” 
Koenjit), 24 metres, at Kahanda, up a sloping plaing 24 
metres , onthe south side of Thwart the Way, +35 metres 
(not measured), on the south side of Foppershoedje, 30, 
on the north side, 24 metres , at Merak itself the height 
cannot be ascertained with certainty, the old hogge of the 
engineer stood only 14 metres above the sea, abotit 2 
kilometres south of Merak, 35 metres q north of Anjar, 
on the coast opposite Brabandshoedje, 36emetras “The 
height, therefore varies everywhere, and depends on the 
situation of the places, then distance fiom Kr@&katoa, 
their being more or less Sheltered, and the steepness of 
the coast At Sebesi there is no trace left of the tide 
wave, as everythmg 1s thickly covered with ashes, which 
fell after the wave At Sehgekoe the height ansounts 
from 25 to 30 metres, but no measurement was taken 

The big wave which was propelled from Krakatoa at 
about 9h som spread over great distances, among others 
as far as Ceylon, Aden, Mauritius, Port Ehzabeth in South 
Africa, and even to the coast of France The velocity of 
the waves varies greatly, of course, since 1t increases with 
the depth of the sea, I shall not be able to give a de- 
tailed summary tll the tables of all the self-1egistering 
tide apparatus shall have been collected, For the 
Indian Archipelago, and a few points beyond, I found the 
following numbers — : 


s Average depth 
Ve'ocity p& 

Places : haat in ee of ne an In 
Isfand Nooidwachtear 37 37 
Tandjong-Priok (Batavia) * 36 © 35 e 
Undeepwate: Island 33 29 
Dendang (Billiton) 31 26 
Tandjong-Pandan (Billiton) 32 2" 
Tylamaja (Krawang, ar e 26 
Oedjoeng Pangka (near Soeradaja) 29} 23 
Pasar Manna (Benkcelen) 113 3442 
Padang @ 109 3203 
Mauritius (Port Lows) (364)? = (3575)? 
Port Elizabeth 306 252 


In our Archipelago the velocity 1s small, owing to the 
shallowness of the sea, but in the deep sea, on the route to 
Mauritius and the Cape, it mecreases considerably, ze 
amounts to more than 300 knott ag hour, a velocity which 
is alone to be compared to that of the lunar tide wave and 
the earthquake waves of Srmoda, 1% Japan, of December 
23, 1854, and of Tacna, in Peru, of August 13, 1868 

From the velocity of the wave the average depth of 
the sea between the places along its path can be deter- 
mined, I have put together in the foregoing table those 
various degrees of velocity, but they can only be tiusted 
when the height of rhe wave ıs small with respect to the 
depth of the sea, which in our Arcifipelago isgnot strictly 
the case However the numbeis agree prety well with 
the sea-chart In the time cOmputation of Mautitius 
there appears to boa rmsstake, as the average depth can- 
not be 90 different from that of kort Elizabeth 

After these terrible events Krayatoa slowly 

° 


calmed 
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*down, not however without having still violently roared in 
the evenufg and night of August 27 to 28 The detona- 
tions were scarcely less strong at Buitenzorg from ten to 
one o’clock than in the mormng But after the 28th 
nothing more was heard of the mountain The tidal 
registrations at Tandjong Priok exhibit still a few small 
oscillations till August 3oat twelve @’clock ın the day, but 
after that the condition of the water also became normal 
Notwithstanding this I found®hat there must have been a 
sqrious eruption a congderable time after August 28, and 
shortly before I visited the island 
Qn October 1? [eft Batavia with my staff, and after having 
visited various points in, the Straits of Sunda, arrived at 
Calmeyer on the 15th We stopped a few hours ın order to 
survey the island, which 1sa perfectly bare bank of pumice- 
sfone, divided into seven parts by encroachments of the 
sea , the temperature was 42° Celsius, a heat which almost 
Stupefied us Here already my attention was drawn to 
the *fagt that the white or pale giay pumice-sand was 
covered bf a o 2 metre thick layer of darker coloured very 
finé ash, which exlibited numerous fissures on the surface, 
produced in the process of drying, and therefore had 
probably Jallen there as wet mud I did not, however, 
then® attach any special importance to this pheno- 
menon ° 
On the 14th®I arrived at Krakatoa and remamed there 
till the 18th” When in surveying the mountain on the 
17th we had*glimbed to the top, and began the steep 
descent on the south side, I observed with astonishment 
that on the ordinary gray pumice-stone material two black 
streaks were visible, which began 600 metres above the 
sea, tlterefore about 200 megres lower than the top, and 
could be traced ın a tolerably straight line over a length 
of 1300 metres till roo metres above the sea These 
black streaks proved to be two mud streams, which had 
flowed down the slope of the mountam and had covered 
the white pumice-stone to the thickness on an average of 
O 2 too 3 metre and a breadth of r to 5 metres The most 
remarkable fact was, however, that these mud streams 
were not only traced down the back of the mountain but 
had also flowed into the deep ravines of pumice-stone 
material, as can be distinctly seen Therefore those mud 
streams did not arrive there till the crevices in the 
pumıce-sand aleeady existed, and as several weeks must 
have been required for the water to hollow out these 
ravines the mud eruption c&nnot immediately hawe 
followed the eruptions of August The very fine dark gray 
mud was still damp at the time of my visit, and could be 
kneaded with the hand, which also proves that the 
streatns were of recent origin 
In this erufption very curious objects were ejected, z e 
very smooth, round balls resembling marbles, to the size 
of I$ to6 centimetres ın diameter They are full of acids, 
*they contain 55 per tent carbonate of lime, 26 per cent 
Silica, 11 pr cent alumina, and § per cent water These 
calcareous lumps of mar] must be derived from layers of 
marl which exist at the bottom of the Straits of Sunda 
in the neighbourhood of Krakatoa, and the shme or dust 
of which has been shot out of the crater in a rapid re- 
volving motion The þaħs, which are rare, are never 
fownd inside but only on the top of the pumice-stone dust, 
generally half sunk inthe sand , they evidently belong to 
the last ejections Whether the mud streams also contain 
lime I have not been able to ascertain, as a piece brought 
as a sample has unfortunately been lost 
The last mud eruption, which must have been very ım- 
portant, since on Calmeyer, t2 kilometres from Krakatoa, 
the upper black layer 1s o2 metre thick, and the mud 
must have Ween throwh over the top, which 1s 830 metres 
high, to the ack of the mountain, whence it poured down, 
probably took place only six day$ before my arrival, 
namely on October 10, at abant eh 3am m the evening, 
because on that evening at about ten o’clock a consider- 
able tide wave arrives at Tykawoeng in Welkomstbaai 
+ 
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(Welcome Bay), the ogly tide wave which was obsêrved 
since August 28 A rumbling sound in the direction o% 
Krakatoa was then heardn that place, as well as a little 
more northward at Soemoer The wave overflowed the 
shore to a distance of 75 metres beyond the tide-mark at 
Tyikawoeng, but has not been observed at other points of 
the coast, as the devastated coast country was not yet n- 
habited and was quite abandoned at might We find in 
this another proof that the falling down of large quantities 
of ejected substances round Krakatoa suffices to form 1m- 
portant waves in the Straits of Sufda Š 

The eruption on October ro seems to have been the 
last But this eruption was scarcely noticed, and itas 
therefore possible that subsequent feebler volcanic 
actions may have remained quite unobserved Whe I 
visited Krakatoa there was nowhere any sign of activity 
On October 18 we left Krakatoa, and we arved on the 
evening of the 19th at Vlakken Hoek, where nothing was 
noticeable Its not likely, therefore, that the rumbling 
sounds which were heard that evening at Tangerang and 
Mauk coming from the west should have proceeded 
from Krakatoa It would, however, be very interesting 
to visit Krakatoa once more in order to be able to trace 
whether ary more changes have taken place since 
October 18 

Though there ıs no fear of any serious eruption of 
Krakatoa after the terrific activity of the volcano and the 
subsidence of the greater fart of the island, stil] much that 
is interesting may be leaint yet from less important sub- 
sequent volcanic actions, as we see in the instance of the 
lumps of mari 

With the detailed report a large map of Krakatoa will 
appear, as well as maps of Calmeyer, the devastated parts 
of Merak, Tava’s First Point, Sebesi, Seboekoe, Telok 
Betong, and Kahanda, moreover tables indicating the 
pressure at the gas-works at Batavia, and of the self- 
registering tidal apparatus at Tandjong Puok and at 
Soerabaja , a small “ash map” and other supplements, 
and finally 2 few coloured drawings of Krakatoa and the 
devastated d.stricts, wherein a few moments tens of thou- 
sands of people lost their lives on the memorable 27th ot 
August, 1883 R D M VERBEEK 

Buitenzorg, February 19, 1884 


THE LATE MONSIEUR DUMAS 


T the funeral of this eminent chemist addresses were 
given by the 1epresentatives of various official bodies 
From these we subjoin the following extracts, affording as 
they do an idea of the estimation in which M Dumas was 
held by his contemporaries, and of the position to which 
he is entitled in the science of the present century 

M le Comte d’Haussonville, Director of the French 
Academy, said — 

“Who was more worthy than Jean Baptiste Dumas of 
the high distinctions conferred on him by the Academy 
of Sciences‘ By us he was welcomed at a time when his 
name already ranked amongst the most ilustrious of our 
times, when he had already been hailed as a master by 
associates destined soon to become masters in their turn 
To their aythoritative voice, rather than to me, must 
belong the cuty of recording the signal services rendered 
to science @y our regretted colleague, whose mortal re- 
mains he at our feet They will tell you with a fulness 
pr beyond my poyer how, under the firs? mspiration of 

1s soul, he undegttood how to vary his experiments and 
verify his assumptions And with what supreme delight, 
says one of our confrères, who had the honour to receive 
him into the*Academy, he pierced with eagle-eye into the 
depths of tke divine laboratory, beyond®which there ts 
naught but the mfinite, the unfathomable, the ùnapproach- 
able! Speaking of his own ework, he, himself thus ex- 
presses himself —‘ Above the sphere of phenomena which 
we study, and where, such*a vast field of discovéry still 
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hes ‘open befowe us, there 1s still @ higher sphere inacces- 
We begin ~o understand the hfe 


My years, nea: enough to those of the venerable seer 
by whbse death we are overwhelmed with grief, enabled 
me to assist at one of M Dumas’ earhest triumphs It 
was before the yea: 1848, when in his official capacity he 
ascended the tribune of the House of Deputies ın order to 
expound the whole mechanism of minting In connection 
with a law then undeg discussion Notwithstanding the 
dryness of the subject, I still remember how we remained 
for two hours captivated by the charm of his natural elo- 
quence In taking leave of so great a memory, permit 
mg to repeat the glowing words recently uttered by M 
Dumas himself on the occasion of the death of his dis- 
tinguished colleague, M Regnault ‘The Academy, faith- 
ful interpreter of posterity and sole heir of yout renown, 
hastens to render a public homage of affection to your 
person, of thanks for the great and noble work of your 
life, of respect for your brilliant services, awaiting the 
time when science and your count.y shall pay their debt 
to a name worthy of every honour’ ” 

M J Bertrand, Perpetual Secretary of the Academy of 
Sciences, said — 

“M Dumas has been ow: unrveisal teacher His lec- 
tures at the Athenzeum, at the College of France, at the 
Central School, at the School cf Medicine, the Faculty of 
Sciences, and Polytechnic, hal so many attractions, he 
understood so well how to inspire his audience, ke indi- 
cated the path of progress so clearly, and made each dis- 
course so finished and perfect im itself, that all alike with- 
withdrew resolved not to muss the follow.ng lecture 

“In the history of reformed chemistry no name will 
assuredly echpse that of M Dumas Eager to dis- 
semnate his ideas, skilful in placing his proofs in a clear 
light, his wise and lofty intellect surveyed from a high 
standpoint the main- routes of scienze, acting ever as a 
faithful guide to all who, younger than himself, considered 
that they honoured themselves in proclaimimg him their 
master ” 

M Rolland, as Piesident of the Academy of Sciences, 
naturally entered into some detail on the scientific work 
of M Dumas Among other tongs he said — 

“The scientific work of J B Dumas is immense, and 
his labours have long shed a lustre on his name In his 
thirty-second year he had already joined the Academy of 
Sciences, of which he subsequently became one of the 
most eminent and respected members I cannot attempt 
here to mention all the numerous discoveries due to his 
genius, by which he has so potently contributed to the 
establishment of modein chem stry, herein showing him- 
self the worthy successor of La zoisier 

“I will therefore restrict my remarks to the second period 
of his career, during which, as Perpetual Secretary of the 
Academy of Sciences, he enabled us better to appreciate 
his subtle and lofty intellect, his profound knowledge of 
men and things Hence his authcuty was unanimously 
recognised by his colleagues, whose councils and labours 
were so often controlled by him with admirable tact and 
prudence under pecularly delicate ciicumstances If to 
these rare gifts be added a fluent speech, a kindly and 
sympathetic feeling from which he never departed, it will 
be understood how highly prized was the combination of 
these exceptional qualities, how valued by the Academy, 
where Dumas®so often played the part of guide and 
director *, 

“These eminent viitues had long been esteemed and 
utilised by other societies also, such as those of the 
Central School, of the Friends of Science, and others, 
over whose, laBours he had presided for many years 
He was also intrusted with tne presidency of several 
international Corgmussionse vgiere were discussed many 
important questions ın connection with a uniform system 
of wei$hts, measures, and, ce@ency,as well as with the 

d 


NATURE 


| May 1,°1884 


+ 

determination of electric umts There might perhaps be 
reason rather to regret the manifold occup&tions and 
public duties which absorbed so much of his time, divert- 
ing him from the prosecution of purely scientific researches, 
where so much might still be hoped from such a powerful 
genius For, ın spite of a long hfe devoted to incessant 
work, our confrère hati to the last preserved his strong 
intellect and mental activity 

“But however great and varied were the labours coy 
stantly claiming his attention, hg never neglected his 
more personal duties Huis was the life of a true patriarch, 
ever encirtled by his children and chiffren’s childgen, 


who cherished his fair name and ever rejoiced in the con- * 


stant solicitude of a tender and devoted father r 

“ Dumas had married the daughter, of Alexander Brong- 
mart m the year 1825 All who, like myself,” had tite 
privilege to be welcomed in that happy circle, can testify 
to the intimate and devoted character of their union down 
to these last days I may here be permitted to exgre$s to 
the bereaved widow our warmest sympathy fh the loss 
which to-day deprives her of the affectionate support? of 
such a well-beloved husband 

“But the nme has come to bid a last farewell to tite 
mortal spoils of our illustrious colleague, whose mefnory 
shall ever remain engraved on our hearts, whose name 1s 
eternally enrolled amongst those of the greAt thiakers by 
whom the nineteenth century has been most honoured ” 

Following M Rolland came M Wurtz, Who spoke on 
behalf of the Faculties of Science and Medicine 

“To those already deposed on the remains of M 
Dumas, the University,” M Wurtz said, “adds other 
wreaths in supreme homage to the teacher by whém we 
have all profited, to the savant who has shed a lustre on 
our times, to the worthy citizen who has left a vord in the 
hearts of all Ous is a public mourning, and above the 
voices which we hear around us I seem to hear the 
great voice of France, which in Dumas suffers an irre- 
parable loss Fora period of sixty years he served her 
with distinction under the most varied circumstances 

“To a piercing genius, an intuition leading to great dis- 
coveries and broad views of the universe, Qumas added 
the choicest gifts of eloquence, of a clear and graceful 
style, gifts which make the orator and the writer He 
was the ideal of a French savant, and history will award 
him a place not far removed from that of his admired ' 
mester, Lavaisier j 

“Born at Alais in 1800, he began»hfe as a *hemigt’s 
assistant ın Geneva But he was scarcely twenty years of 
age when, jointly with Prévost, he published some re- 
searches on various physiological subjects, and notably 
some experiments on the blood, whigh ha¥e held their 
ground to the present time After his arrival in Paris in 
1821 he devoted himself exclusively to chemistry, and 
soon felt hinself competent to underfake such grave work ® 
as the independent development of organic themustry, 
and the reform of mineral chemistry And if dung the 
last fifty years chemistry has broken new ground, and 
become, so to say, transformed under our eyes, this has 
been accomphshed in virtue of a programme he was the 
first to trace, and the foundatidhsgof which were laid by 
his own discoveries The ideas at that time current bad 
been drawn from the relatively sifaple study of mineral 
compounds All combinations, ıt was assumed, are 
formed of two direct elements, themselves either simple 
bodies or compounds m the first degree This so-called 
‘dualism’ in chemistry, traceable to Lavoisier, had been 
adopted and developed by Berzelius, but was overthrown 
by Dumas Studymg in 1834 the action of chlorine on 
organic compounds, he detected in this simpl@ body ‘the 
remarkable power of replacing hydrogen atop. by atom’ 
Such was the first Qaonouncentent of a law which, sup- 
ported by thousands ofeanglogous cases, now forms the 
pot of,departure for the theory of substitutions and its 
consequences, associated with the aame of Dumas This 
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@onception was deyeloped ın a series of memoirs dealing 
with chemyal t%pes, and was later on generalised and 
simplified by Charles Gerhardt 

“ Dumas’ studies embraced every branch of the sclence— 
discovery and description of mineral and organic com- 
pounds, analysis of numerous substances and improve- 
ment of the methods of analysis themselves, determina- 
tion of atomic weights With the penetration of inven- 
tiye gemius he introduced into all his researches that firm 
grasp of the subject, that accuracy in details, that critical 
spitit which are the esSential conditions and necessary 
instruments of ald scientific investigation e 

“And howshall I speak of his theoretical views expressed 
on a great variety of special subjects, and embodied either 
mm ‘his great ‘Traeté de Chume Appliquée aux Arts,’ or 
inehis ademirable ‘L&cons de Philosophie Chimique’? 
Merely to mention one point, to Dumas we are indebted 
for a first attempt at a classification of simple non- 
metalic bodies, an atfempt which has still its value 

“Let meelso remind you that, after enriching physio- 
logieal chemistry atthe outset of his career, he soon after 
endowed physics with a new method far determining the 
degsities of~yapour, in continuation of the work begun by 
his master Gay-Lussac 

“But a complete idea of his influerce and authority 
canndebe had w:thout reference to his career as a teacher 
On his arrival in Paris he opens a course of lectures at 
the Athenzeums Later on he founds, jointly with Lavallée, 
Olhvier, and Pé@let, the Cential School of Arts and Manu- 
factures, where he conducts the chemical class for a 
quarter of acentury In 1832 he replaces Thenard at 
the Polytechnic, and the same year 1s appointed Assistant 
Professor to the Faculty of®*Sciences In 1841 he be- 
comes at once Titulary and Dean of the same Faculty, 
having three years previously obtained the Chair of 
Organic Chemistry in the Faculty of Medicine It was 
here perhaps that his talents as a teacher achieved their 
greatest trumphs He was at that time at the most 
brilliant period of his creative genius, and he set forth the 
great ideas then animating him with sympathetic warmth 
and persuasion, with inimitable clearness and wealth of 
illustration 

“ Such, in a few words, has been the preponderating pait 
played by M Dumas m science and instruction And 
although durmg“his last years he withdrew from public 
life, ıt was only to devote himself to work of anothey 
order Hę was equal to every undertaking imposed on 
him,*the soul of the many committees over which he pre- 
sided, the ornament of the Academic celebrations which 
he honoured by his presence and addresses And after 
such a long and glorious life what 1emained except a 
peaceful end in the midst of his family circle, and ın the 
full enjoyment of all his faculties? But such a command- 
pg figure cannot passeinto forgetfulness Your memory, 
Dumas, shajl be perpetuated, your name transmitted from 
age toage You shall live in your works, in the example 
you have given, in the immortal productions and rare 
qualities of your mind Forma mentis eterna” 





THE BARTHQUAKE 


PARTHQUAKES axe so rarely observed in England, 
that an exceptional interest attaches to that of 
April 22, an interest far in excess of tnat due to its in- 
trinsic importance Fortunately the earthquake is ex- 
ceptional in another sense It is seldom that a shock 
results in so small a loss of humar life ın proportion to 
the damage done to houses 
The daily London press, for a few days after the occur- 
rence, gave Inuch information as to the range of the 
earthquake, #hd the naturę and ameunt of the damage 
done, further details are given in gaePlocal papers of the 
Eastern Counties, but we age stfll sefdly in want of definite 


statements upon many matters ,of great importance In 
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this article we shall notice only a few poipts of intefest, 
reserving for a later iss 
knowledge, a more oo’ account of the phenomena, 
to be illustrated by a map sowing the area of disturbance 

The shock was most severely felt near the north shore 
of the estuary of the Blackwater, and for about six miles 
inland to the north, in the direction of Colchester The 
geology of this district is simple Nearly all the country 
is occupied by London Clay , over the marshy land of the 
Colne, and the flats separating Mersea Island from the 
mainland, there 1s a coveung of redent alluvial deposits , 
over parts of the higher land of Mersea Island there fre 
patches, from a quarter of a square mile to one square 
mile in area, of Glacial gravel, the remnants of a great 
sheet of similar material whicn once overspread the Loh- 
don Clay and joined the large area of similar gravel near 
Colchester This townis mostly bult on gravel, which 
rises to a greater height, and occurs in considerable thick- 
ness, to the south-west of the town—over Lexden and 
Stanway Heaths , further to the west and south-west this 
gravel passes under Boulder Clay Underlying the whole 
of the Tertiary beds ofthe east of England there 1s a con- 
tinuous bed of Chalk, from 600 to tooo or more feet in 
thickness Below the Chalk there is a bed of Gault Clay 
of varying thickness But here our certain knowledge ot 
the’ geological structure of the country ends Rocks of 
Silurian, Devonian, or Carboniferous age have been 
proved at various points weder the east of England—at 
Harwich, Ware, Turnford, To:tenham Court Road , rocks 
of probably Triassic age have been found at Crossness 
and Richmond Still further west and north-west the 
older rocks have been proved at Burford and Northamp- 
ton Over Central England the Jurassic and Triassic 
10cks cover a wide area, but from beneath these the older 
rocks appear in numerous places 

One of the most interesting questions connected with 
the recent earthquake 1s to ascertain whether there be 
any relation between the known 1ange of these older rocks 
and the range of the earthquake over areas far distant 
from its central spot At first ıt seemed certain that such 
was the case The shock was plainly felt at Bristol, 
Wolverhampton, Birmingham, and Leicester—all places 
on or near to the outcrop of the older rocks Numerous 
intermediate localities have since been mentioned, many 
not being connected, so far as we yet know, with the near 
existence of older rocks, but the far distant places still 
make it probable that some such cornection exists 

It seems therefore likely that the wider and more 
general range of the earthquake is connected with the 
range of the Paleozoic rocks, whereas the local pheno- 
mena depend very largely upon the nature and thickness 
of the Secondary and Tertiary rocks It 1s therefore ım- 
portant that those who study in detail the effects of the 
eaithquake on the spot should do so with the aid of the 
Geological Survey Map of the district, which was surs eyed 
by Mr W H Dalton The map and explanatory memou 
are poth published, in them the nature of the drift 
deposits are fully explained 

Almost all earthquakes have a very stuking effect on 
springs and wells, sometimes causing a permanent change, 
at other times having merely a temporary influence It 
1s somewhat “remarkable that so little has been recorded 
upon this popt A strong spring at West Mersea, which 
issues at the base of the Glacial gravel, where this bed 
rests upon London Clay, is said to have ceased to flow for 
ashort time, and togiave beer. discoloured when the water 
returned Any residents in the district who have the 
opportunity of inquiring into similar cases, which doubt- 
less occurred, eil? do good service by noting the facts 

Dr J E Taylor’s letter, which appears elsewhere, con- 
tains much valuable information, such as nfight well be 
collected from neighbouring gras , his observations as to 
the twisting of chimneys, &c, and as to the direction in 


which that twist occurred, 1s case in point ° 
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the central area, in order that@he depth from the surface 
at which the shock onginated may be known There 
shoukl be no difficulty ın collecting data for this m a dis- 
trict where so many buildings are cracked and shattered 
The direction of the cracks, and tke angles which these 
cracks make with a horizontal line, should be carefully 
noted 

Another point upon which much uncertainty at present 
eysts is the directifn in whch the wave travelled from 
its pomt of origin The swinging of chandeliers, the 
swinging of pictures on certain walls and not on others, , 
pendulums which stopped or not according to the direc- 
tion of the swing, are all important helps towaids de- 
ciding this question Of course ıt 1s always dangerous to 
seek for knowledge of this kind some time after the event, 
but ın many cases it may be possible to speak with 
absolute certainty of the facts 

Some observers speak decidedly of two distinct shocks, 
this probably was the case frequently, though seldom 
noticed The rumbling sound so frequently accompanying 
earthquake shocks was ın many cases noticed in Suffolk 
and Essex It 1s rarely mentioned elsewhere, but is said 
to have been heard at Chelsea Reading, and Bnstol 

As regards the actual area affected by the shock, there 
1s perhaps much yet to learn It 1s recorded along the 
south side of the Thames fr8m Herne Bay to London, 
and again at Reading It was felt at Maidstone and 
Croydon, and again along the south-east coast from 
Hastings to Portsmouth and Ryde But at present we 
know of no observations in the cantral parts of Kent, 
Surrey, or Sussex ; W TOPLEY 





WE have iecetved the following further communications in 
ieference to the earthquake — 


As allfacts connected with the earthquake shock on Tuesday may 
prove of more or less value, I beg to con municate the following 
The house which I occupy is stuated m the centie block of 
buildmgs constitutmg Inverness Teriace, on the westein side 
Under this block of houses runs the Undargiound Railway, but a 
distance of one hundred paces from my house During the day- 
time the passage of trains is wholly unperce.ved, but during the 
night when heavy luggage-trains run, a very perceptible vibra- 
tion 1s experienced, and in the sullness a distinct 1.umbling 1s 
heard On the morning of Tuesday I was engaged ieading, 
when my attention was called to what I supposed to be the pas- 
sage of a tram , but the peculiarity of the motion speedily unde- 
ceived me ‘The sensation was that of being borne rather on 
wate than on solid earth, and as I had already had experience 
of an earthquake shock in India, I suspected that this distwb- 
ance I was feeling was of the same nature I immediately 
looked at my watch and noted the time as being thirty-two 
minutes past nine o’clock As no one of the other thiee inmates 
of the house had perceived anything unusual, I thought no more 
about the matter until I saw the annour.cement in the evening 
papers of what had happened I then went to the watchmaker’s 
and found that my watch was just fifteen minutes too fast I 
am therefore able, with fair appioximetion to accuracy, to fix 
seventeen minutes past nine o’clcck as the time at which the 
vibration ceased at this point W C B EATWELL 

69, Inverness Terrace, Kensington Gardens, wW » Apnil 24 


ON Wednesday morning last, the day after the earthquake, I 
determined to stait upon its track In Ipswich Rere, little or no 
visible harm has been done, but no ssoner had I arrived at 
Colchester and commenced to walk thraugh the town, from ¿he 
chief station to the Hythe, than abundalet evidence of the ruin 
wrought by it was visible Chimneys were totally thhown down, 
and the brickwork had crashed through the frailioofs Othe:s 
were standing, but they looked as if they‘ha@ been struck by 
lightning | Their upper parts were solintergl and laterally 
expanded ® could not help noticing tkat nearly all the houses 
whose chimneys were wrecked were the oldest-—hardly any of 
the modern, che&ply-built cottages bemg affected, contrary to 
my expectation ef 4 
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At Wivenhoe I found the appearance of the town best 
expressed by the remark already made ‘it looked as if it had 
been bombarded ” That was the first idea which rose in my 
mind 

Hardly a house was untouched, inside or out The newest 
houses seemed to be externally least affected, but they made up 
for this inside They looked as if they had been given a few 
half turns, and then sliken up Fhe plaster had been detached 
from all the walls, the roofs were rent and loosened all along the 
cornices, and the frameworle of the windows was everywhgie 
splintered or free The battlements of the grand old thuch Rad 
been thiown down, and about fifteer® tons of rubbish lay anfong 
the crushed headstones and the delicate ad abundant grave 
flowers Here again there was evidence of a semi-rotetory, 
motion on the part of the earthfuake The beauwful Inde- 
pendent Chapel 1s so utterly wiecked withig and without that ıt 
will all have to come down The Streets were u of bricks, 
mortar, and tiles, althovgh with characteristic English adiness 
and diligence the te11oi-stricken mhabitants were aheady cleaiing 
away the debris I noticed several hoyges with rents at the bases 
of the walls, and ın such of the chimneys as remained stending 
they weie frequent One thing struck me, the remts sprang at 
an angle of about 30° at zhe bases of the buildings, whilst 1m the 
chimneys this was incieased to fiom 40° to 45° 

The old ferryman related his experience after the manner of an 
oldsal* He was ,ust binging his boat to the sh®re when the 
shock occurred—‘'1t seemed just like three seas,” he said—a 
capital and vivid expression to convey ‘an idea of thgefave- 
motion bd 

Crossing the uve I made my way though Finginhoe 
village, and on to Langenhoe I did not see gt single house on 
the road, luge or small, fo.®a distance of about four mules, that 
had escaped untouched The fine old Jacobean hall at Fing- 
uinhoe has lest the upper pait of the western side of the front 
elevation Here I found somg of the chimneys that had been 
left standing feusé.d on their pediments I carefully noted this 
on the way, and on examining those of the massive chimneys of 
the rectory at Langenhoe, the torsion was very plainly visible 
The twist had come fiom the south, for the faces of the chim- 
neys which had previously looked in that direction were now 
turned almost south-easterly I did not set out a minute too 
soon to note these cucamstances, for all the builders of the 
countryside were alieady abroad, and ın a few days all the evi- 
dences of earthquake act on of the greatest value to seismologists 
will have been completely obliterated Thus,I foung a very 
intelligent builde: fiom Colchester on the lawn of the Langenhoe 
Rectory, giving orders for having the twisted chimneys removed, 
and I have no doubt they were all taken dogn within twenty- 
four homs He had been driving all over the disturbed countiy- 
side, and told me that wieieve: the big chimneys had been left 
they were tw:sted fiom the south-south-west to the north north- 
east, especially in the contiguous villages of Peldon and &bbe- 
ton ‘This, I think, settles the original direction of the earth- 
quake wave, and also establishes its rotatory character 

Langenhoe Church 1s an utte) run, and all that yet stdhds will 
have to come down Itisa sad sight to see this picturesque, 
vy-clad old church—standing so prettily oveilooking the creeks 
where the ancient Danish Vikings landed in the dawn of ow 
modern history but a comparatively fety years before the chuieh 
was built—now so utteily runed The porch on éhe north side 
is of brick, and a modein stiuctuie Two large rents run up, 
one on each side of the doorway, at an angle of about 32° 
They run fiom opposite diuections, and meet just above the key- 
stone of the arch Here another large 1ent parallel with the 
giound tiaverses the masoniy Jt seemed to me that the first 
earthquake shock whick ient the@brickwork spang from the 
westein comer, and was reflected so as to form the opposit®@1ent, 
after stuuking and lifting up and forming the parallel crack above- 
mentioned 

The battlements of Langenhoe Chuich, like those of Wiven- 
hoe, have been shaken down But while those of Wivenhoe 
were thiown upon the ground chiefly on the west side, those of 
Langenhoe Church weg thiown on the nave—that is, m an 
opposite or easterly direction They crashed through the 1oof 
and carried a galiery with them, the concussion meantime burst- 
ing out the upper part of the chancel end ‘Am 7 ight in thmk- 
ing that this pitchinggoiwaid of the loosened ruSbish in opposite 
directions, as exempMfied ın these two churches, taken in ¢onnec- 
tion with the ove*wheltfing proef of rotatory motion, mdicates 
that t8e movement of the earthquake had swerved right round be- 

® 


e°’ 


+ 


May 4, 1884] 


tgeen Wivenhoe agd Langenhoe? In that case does ıt not also 
suggest the ZÆøcal chamcter of the earthquake ? 

Langenho®@ and the adjacent villages, with the Isle of Meisea 
close by and in full view, appear to form the focus of the dis- 
turbance So far as I have been able to leman, the clocks 
stopped by the shock were those facing the north 

I see the newspapers refei to various cracks and fissues in the 
ground at Langenhoe, Abherton, Mergea, and elsewhere, as 
having been caused by the eaithquake I saw numbers of them, 
but ın ewry instance they were thesordinary cracks which always 
appear in the London Clay during a drought, or after a spell of 
dryeweather like that of the last three weeks In none of the 
aaa I saw hag the fissures anything to do withthe earth- 
qua 
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* The local character of the area of chief distubance is not 


only indicated by the different directions m which the rubbish 
was thrown fiom the batjlements of Wivenhoe and Langenhoe 
Chf&rches 1dlatively, but also by the fact that whilst the western 
side of Meisea Island suffered severely, the eastern side was only 
shyhtly affected m comparison 

Museum, Ipswich, Apfil 26 J E TAYLOR 
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TE earthquake wag felt here very plainly, and I am able to 
give some evidence as to the amount of oscillation experienced 
at the moment when the wave passed under Cambridge I 
happened tabe looking at my mame aquaria at 1athe more 
than twenty minutes past nine on Tuesday morning (I regret I 
did mat notice the eras#time, but that was about 1t), and the water 
m them'dissinctlySmoved The oscillation was not violent, as if 
produced by a concussion in the au, such as an explosion would 
cause, but*ratherms if the table on which the aquaria stand had 
been tilted up to the extent of an ineh, and ın the dnection of a 
line running east and west I was looking more particulaily at 
a very shallow aquarium in which I keep shrimps, mussels, and 
sand Ove annelids, and one portion of which has less than a 
quarter of an inch depth of water This was tilted up so much 
that the sand at the shallow end was quite uncovered by the water, 
and my fist thought was that evaporation had taken place during 
the preceding night to such an extent as to endanger the lives of 
the neieids and othe: creatures, I therefore went hastily foi 
some fresh water, but upon returning with it ın a minute I found 
the water at its normal level, and I had no necessity to pou: any 
fieshin J remember, too, that I was sensible of a shght giddi- 
ness at the time, and the house and everything ın ıt seemed to 
be moving The sensation indeed was much like being on ship- 
board had no suspicion of the real cause, but thought it was 
a slight faintness, as I had not then breakfasted 

Mall Road, Cambridge, Apul 23 ALBERT H WATERS 


THE following memoranda may be pf interest —-On January 
3, 1869, I was with Piof Dawkins, engaged in examining the® 
late Mf: Wkincopp’s collection at Woodbiidge, Suffolk On 
my way home I was delayed three hours at Bury St Edmund’s 
in consequence of a luggage-train having boken down to the 
eastwarg While there J was told that an earthquake had been 
felt that day at Thurston, Elmswell, and Haughley, places be- 
tween Ipswich and Bury It was repoited that a workman, 
sitting eating his luncheon on the bank, saw the iails move 
Mentioning this when I geturned home, I was told that the 
policeman in this village had felt a shock I therefore inter- 
viewed him and made the following note —‘‘ January 15, 1869 
P C Redhouse, when near the ‘Hare and Hounds’” (which 1s 
a few hundred yards south of my house} ‘fon Sunday moining 
the 3rd, about 2am, heard a sound like heavy distant guns, 
which seemed to shake him and to make him ieel He was 
walking fast, and stopped, Yhere was no shake after the 
soung He thought there were six ol seven reports in 
a couple of seconds T®e movement was from north to 
south There were three sounds before he stopped, and 
three afterwaids He did not regam his steadiness for two 
o1 three chains’ distance The sounds were very heavy, and he 
went home m alarm” I was awakened the same night by a 
tremor of the bed This occurred a week before the shock in 
Suffolk The late earthquake was preceded at Langenhoe by a 
slighter one on Febiuary 18 

A yacht captain at Wivenhoe happened, on the 22nd inst , to 
witness the éffegs from the top of a ladder _ Nearing a rumbling 
sound, he looked about him and saw th& church and all the 
houses rocking about, some one way, andgsome another, ‘‘like a 
lot of pleasme-boats at the s@aside with a gentle swell, on ” 
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been great, but that ıt as eal been in opposgte places with 
afew hundred yaids Kn 
as remaikable that the Pere, We the shock should have been 
so much localised, while the d¥stance over which it was slightly 
felt was so extended O FISHER 

Harlton, Cambndge, April 28 


ALTHOUGH this Observatory does not possess a seismograph, 
yet the passage of yesterday’s earthquake wave was recorded by 
the magnetogiaphs, although I am not aware the shock was felt 
by any one ın this neighbouhood It was registefed at 9 17-18 
am GMT, and from the fact that@the disturbance of the 
horizontal force magnetometer was the gieatest, we infe that fhe 
teriestrial movement was rather noith and south than east and 
west G M WHIPPLE 

Kew Observatory, Richmond, Suey, Apiil 23 ° 


PROBABLY one of the extreme lımıts of the action of the 
earthquake of April 22 was at Stieet, Somerset, ten miles beyond 
the Mendip main anticline There it was certainly felt by an 
invalid lady, who mentioned ıt at midday dinner, only a few 
hours afte:, no news having been received, of course, from other 
pats Has there been any certain record of ıt north of the con- 
cealed Palzeozoic ridge across the North Midland counties ? 

York, Apl 28 J EDMUND CLARK 


NOTES 


AT the meeting of the Execujive Committee of the City and 
Guilds of London Institute held on Tuesday, the following ap- 
poitments were made at the Central Institution, Exhibition 
Road ~—To the Professorship of Chemistry, Henry Armstrong, 
PhD,FRS, ofthe Technical College, Finsbury , to the Pro- 
fessoiship of Engineering, W C Unwin, D Sc, of the Royal 
Engineering College, Cooper’s Hull, to the Professorship of 
Mechanics and Mathematics, Olaus Henuc, PhD, FRS, of 
University College, London, to the Professorship of Physics, 
Oliver Lodge, D Sc , of University College, Liverpool 


IN a crowded house on Tuesday last the Convocation of the 
University of Oxford passed the much-debated statute allowing 
women to enter for ‘‘certain of the honour examinations of the 
Univeisity ” The statute has been opposed on very different 
grounds The old Conseivative Oxford School (fast becoming 
extinct among the resident teachers) of comse objected to any 
change in favour of the higher education of women, with them 
went a portion of the High Church party, who look with disfavour 
on any proposal tending to bring women into intellectual com- 
petition with men Others, again, opposed the statute on the 
ground that it was unfair to men, who have to keep certain 
terms and pass certain examinations within a specified time tf 
they wish to enter fo. an honour school, whereas the statute 
allows women to enter for honours without the same preliminary 
examinations, and without restrictions as to time and residence 
Others again feared an influx of young ladies into Oxford, 
as likely to destroy the manliness of the undergiaduates 
and spoil the natural modesty of the lady students To 
these arguments the success which the present halls for ladies 
in Oxford have met with 1s the best answer Their presence 
has not revolutjonised the University, they have not been a 
stumbling-block to discipline nor a rock of offence to the Church 
The women’s @xaminations, conducted by the delegates, were 
exactly on the same subjects, and the papers wre set by the 
same men, as in the fien’s honour examinations before this 
statute passed Now the same papers will serve for both, 
tiouble will be saved, and the women who obtain honours will 
win a certificate ani¥ersally 1ecognised throughout the country 
Oxford 1s to be congratulated on Tuesday’s vote ® 


THE Rede Lecture at CambridgegU niversity will be delivered 
on May 28 by Mr Fiancis Galton, the subject of the lecture 


This seems to show that the Jength af the wave could not have ‘ being ‘‘ The Measuremeny Hiean Faculty ” 
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wing the district well, 3t strikes mee 
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We are infornged that tickets have been apphed for as follows 
@f@ the Montreal meeting of the Brith: Association —Members 
elected pror to October 1882, 879 Members elected since 
October 1882, 181, Assoctates (relations of Members), 120, 
total, 680 


THE International Geological Congress will hold its meeting 
in Berlin this year, towards the end of September 


THE International Polar Conference concluded its labours last 
Thursday s 


IN reference to the recent sunsets a correspondent wntes that 
Graham’s Island was in eruption, throwing out vast quantities 
of steam, ashes, and cinders from July 19 to August 16, 1831, 
and in connection therewith sends us the followmg extract from 
a letter written from Malta, January 28, 1832 (see Pa Trans 
1832) —‘*In the month of August a s.ngular appearance was 
witnessed in the heavens, many evenings successively, both here 
and in Sialy Soon after sunset the western sky became of a 
dark, lurid red, which extended almost to the zenith, and con- 
tinued gradually diminishing ın extent end intensity even beyond 
the limit of twilight This phenomenon, too, was attributed to 
the volcano, and was supposed by many people, whom 1t greatly 
alarmed, to be portentous of some impending calamity” Our 
correspondent also sends us the following old translation of 
Virgil’s ‘* Georgics,” Book 1 line*%42 — 

“ He, too, bewailmng he: unhappy doom 
When fell her glorious Cesar, pitied Rome, 
With dusky redness veiled his cheerful light, 
And impious mortals feared eternal night , 
Then, too, the trembling earth and seas that raged, 
And dogs and boding birds dire 11] presaged , 
What globes of flame hath thundering Etna thrown, 
What heaps of sulphur mixed with molten stone, 
From her burst entrails did she oft expire, 
And deluge the Cyclopean fields with fire ” 


Tue Kew Committee of the Royal Society have affihated to 
the Department for the examination anc verification of scientific 
instruments a branch which will rate watches for either makers 
or the public on very moderate terms 


THE Council of the Royal Geogiaphical Society have decided 
to appoint for one year an inspectcr, to inqune thoroughly into 
and report on the state of geographicai education at home and on 
the Continent In addition to studying the best methods of geo- 
graphical teaching—chiefly probably in Germany and Switzerland 
—he will be required to collect and repot on the best text- 
books, maps, models, and apphances His honorarium will be 
2507, to include travelling expenses, but not the purchase of 
books, &c , which will be defrayed by the Society on the selection 
being approved by the Council 


SCIENCE 1n Japan has recently suffered a severe loss by the 
death of Dr A J C Geerts, whick took place at Yokohama 
towards the end of last year at the ealy age of forty He-had 
been for fifteen years in the employment of the Japanese 
Government, and a few weeks before his death his services had 
been recognised by the Emperor, who conferwed on him the 
Order of the Rising Sun Dr Geerts was orginally Professor of 
Chemistry in the Schéol of Military Medicine at Utrecht, and in 
1868 was offered by the Japanese Government the post of Pro- 
fessor of Natural Science at the Medicafe,School then 1ecenfly 
established at Nagasaki: After occupying this position for five 
years he was nominated adviser to the Department of Hygiene 
and Pubhe Health in Tokio, and was also charged with the 
establishmegtef a chemical laboratory at Kidt6 In 1877 he 
established a similar institution m Yokohama, where his duties 
consisted chiefly M the testi & foreign drugs imported fo: sale 
amorggst the Japanese, and thigposit.on he held at the time of 
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his death Juke every othe: European in the Japanese Governs 
ment service whose duty compels hm to stafidsbetygen his own 
countrymen and the natives, and to hold an even balance 
between the claims of both, his work was fiequently of a harass- 
mg and unpleasant description , nevertheless he found time to 
write numerous works on Japan His papeis on Japanese 
mineral piodacts, communicated de1ing a number of years to the 
two learned societies in Japan, are of much value He also 
publLshed a Japanese Pharmacopoeia, an account "of ghe 
numerous mineral springs in Japan, and finally he commenged, 
and actually published, two volumes of an gncyclopedic work 
entitled “‘ Produts de la Nature Japonaise et Chinoise#’ in, 
which he intended to desciibe the flames, history, and applica- 
tion ‘f to arts, mdustry, economy, medicine, &c , of substafices 
derived from the thee kingdoms of nature, and whith aye em- 
ployed by the Japanese and Chinese” The formidable nature 
of th.s title ıs im no degree dimimshed when we come to exa- 
mine the torso of the wark itself Ordmary men, who bear in 
mind that human hfe and human powers are hmfłed, can only 
stand amazed at the conception of this work , for the author not 
only ransacked all that had ever been written og China and 
Japan in Eurcpe, but also examined the whole of #hingse and 
Japanese literature before he sat down to write even the most 
insignificant article In the section ‘‘ Iron’, alone o nds 
about 200 references to works in all literatures and of all ages 
Each section contains the Japanese and Chinese legends respect- 
in the origin and discovery® of ‘the production which formed its 
subject, the places where it has been or 1s now found, the primi" 
tive modes of obtaining it, the various qualities ascribed to it, its 
employment m arts and indugry, &c From this mtthod of 
writing, 1t was inevitable that the work should bear the appear- 
ance of a hotch-potch, ar ows2um gatherum of fact and myth, 
but we could at least feel sure that in each section all that had 
ever been known of the subject was given The work was 1eally 
beyond the power of any single mdividual, and, if it were to be 
brought to an end at all, should have been executed on some 
extensive plan of cooperation similar to that employed in Dr 
Murrays Engush Dictionary As an example of the minute 
care bestowed on each point, ıt may be mentioned that m 
dealing with “ Jade” the author gives two Latin synonyms, two 
Chinese, thirteen Japanese, a Spamsh, a Md@fchu, a Turkish, a 
Persian, an Arab, and a Mao: synonym ! 


LizuT B BADEN-POWELL, Scots Guards, made*an ascgnt in 
hisown balloon from Aldershot on Monday last week The weather 
at the time of staiting (4 30) was threatening and the wind fresh 
from the north-east On rising to a height of 4goo feet, 2 lovely 
cloudscape was seen, the shy overhead’ bemg clear and blue, 
and a sea of clouds stretching mound with very distinct ho1izon 
Below, the earth could be seen through the haze, on which the 
shadow of the balloon was thrown, a bnght hale surrounding 
the car The descent was made at a quarter to six, about 
twenty miles aff 


Mr H O Forsxs wi.tes —In a note received from the ex- 
Governor of Timo: (now m Lisben) I learn that a violent earth- 
quake was experienced in Dilly on November 11, which destroyed 
the hospital and also damaged the cl@rch and other edifices, but 
without loss of life 


THE last number of the Journal of the Stiaits Branch of the 
Royal Asratıc Sociely (Singapore, 1883) has the continuation of 
Capt Kelham‘s notes onthe ornithology of the Straits Settle- 
ments and the western States of the Malay Peninsula, also a 
collection of Malay proverbs, by Mi® Maxwell 3 Mr Cameion 
contributes a paper on the Patam, the most cogsiderable river 
of the peninsula, whigh flcws northwards into the Gulf of Siam 
An article of eatratrdine?y mteiggt is that on /afah, a nervous 
disordér among Malays, o7 1athet the native name apphed to 
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fhose who labour Shder the disorde: “‘ It includes all persons 
of a peculiefly nèivous organisation, 1anging fiom those who, 
from their mental constitution, seem absolutely subservient to 
another’s will, down to those whe appeai merely of a maikedly 
excitable temperament ” Numerous examples of the effect of 


this mysterious mental affection me added by the wniter, Mr H 
A O’Brien E 


sWe $ladly notice the issue dF three new numbeis of the 
J 
Engyclopedia of Natural gczences, fiom the publishing house of 
Eduard Trewendt, ın Bieslau The tenth number Ig now out of 
o theedlphabetical Manual of Zoology, Anthi opology, and Ethno- 
logy (parè 1 1 36), which *with this new instalment has com- 
pléted its “F,” andentered on its “G” The number referred 
tos coptaixs very valualle articles contributed by Gustav Jager, 
Reichenow, von Moysisowics, Roechl, von Hellwald, Sussdorf, 
ahd othe:s Nos 19 and 20 of the second part of the collec- 
tive Work have also appeared, both belonging to the Dectionary 
of Chennst¥y, edited by Ladenberg Among other valuable 
articles in No 19, By Ladenburg, Biedermann, Weddige, and 
Jacobsen, ‘4Azoverbindungen,” by Heumann, and ‘‘Benzcesaure ” 
by Weddige, are treated with special completeness In No 20 
are articles by Engler, Diechsel, Biedermann, and others 
Theseetwo numbers bing the Dictionary of Chemistry to the 
end of “B” We again wish all success to this comprehensive 
collective work on the natwal sciences 


a MM HENRY are experimenting with a system of photo- 
graphy for double-stars, ın order to determine their dis- 
tance gud position angle They have already obtained good 
results on about twenty stars in®various constellations 


M Levzau has beén appointed Astronome Titulaire at the 
Paus Observatory, ın place of the late M Yvon Villarceau 


In a small pamphlet published at Saigon (‘‘ Memoire sur les 
Poissons de la Riviére de Hué,” C Guilland et Martinon), M 
Tirant, the Administrator of Native Affans, has given a cata- 
logue of the fish to be found in the river of Hué, the capital of 
Annam, and 1m the adjacent lagoons These latter are exceed- 
ingly numerous, running parallel to the sea foi mules, and aie 
filled during the rainy season by the oveiflow fiom the rivers 
They are emplofed as reservouts for the fish supply of the capital 
In them, and in the nyver itself, I Tirant states he procured 
seventy New species of fish 


INFORMATION has recently been 1eceived in Paris of the death 
of M_ Bruel, one of the most enterprising of Fiench explorers 
6 
in Cochin Chyna He was murdered by pnates on January 18 
in Cambodia, on the*frontier of the Laos countiy 


THE additions to the Zoological Society’s Gaidens during the 


* past week include a Rhesus Monkey (Afacacus rhesus $) from 


Continentaf India, presented by Mr A MacDonnett Green, a 
Common Fox (Cans vulpes}, Butish, presented by Miss Bertha 
Haig, a Herring Gull (Larus argentatus), European, presented 
by Mr R Morton Middleton, jun , a Gieen Lizard (Laces ta 
undis), European, presernged by Mr J H Leech, three 
Ryssell’s Vipers (Viper a®russell2) fiom Ceylon, two Indian Rat 
Snakes (Pytas mucosa), @n Indian Python (Python molurus), an 
Indian Rivea Snake (7rogidonotus guiıncunciatus), two Indian 
Cobras (Maia tripudtans) fiom India, presented by Mr Gerald 
Waller, a Gray Ichneumon (Herpestes griseus) fiom India, a 
Shoit-headed Phalanger (Belideus breviceps) fiom Austraha, 
three Lesser Birds of Paradise (Paradisea minor), two Red-sided 
Eclectus (Eclectus pectgrales) from New Guinea, a Chatteiing 
Lory (Loris garrulus), a Three-colowed Lory (Lorius tricolor) 
fiom Moluétas, deposited, a Dusky Panot (Pronus violaceus) 
from Guana, received ın eachange e & Smooth-headed Capuchin 
(Cebus monachus) fiom Soifh-East Brazil, a Severe Macaw (Ara 
severa) fiom Brazil, twg Schlegels Doves (Chalcopeha puella), a 
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Diademed Amazon (CArsAotis diademata), a Yellow-shoulderede 
Amazon (Chr ysotes ochropterÀ from South America, a Banded 

Aracarı (Pteroglossus torquatus) from Central America, received 
on appioval , a Mediterranean Seal (Monachus albiventen) from 

the Mediterranean, two Chinchillas (Chenchella lanigera) from 

Chil, an Anaconda (Eunectes murinus) from South America, 

purchased 
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OUR ASTRONOMICAL COLUMN 


THE SOUTHERN Comet (Ross, JANUARY 7) —Adopting Mr 
Tebbutt’s elements copied into this column last week, we have 
the following positions of the comet observed at Melbourne fnd 
Windsor, N S W, for 6h Greenwich mean time — 


188 RA NPD Log distance from 
3 hm s 7 Earth Sun 
Dec 16 17 4 30 93 569 0 O561 9 OI51 
18 17 I2 4 94 32 O 0232 9 5758 
20 17 21 35 94 344 99864 9 5393 
22 17 33 53 95 447 9 9463 . 9 5102 
24 17 49 54 97 508 99046 94934 
26 18 10 31 lor 62 9 8651 9 4930 
28 18 36 2 105 29 2 9 8332 9 5090 
30 19 5 47 110 35 5 «. 98144 95376 


This ephemeris, founded upon an orbit which 1s certainly not 
open to material correction, enables us to decide that the sup- 
posed comet which was seen in Tasmania on the mornings of 
December 25 and 27, rising a few minutes before the sun, could 
not have been the comet detected by Mr Ross on January 7, 
which on those mornings would not rise (at New Norfolk, for 
instance) till upwards of forty minutes after the sun , on Decem- 
ber 25 the sun rose there at 4h 21m, the comet at 5h 2m 

It is not easy to reconcile the estimate of brightness at Mel- 
bourne on January 11 with that of Mr Tebbutt on January 19 
Mr Ellery wiites to the Observatory that on the former evening 
the comet disappeared in a faintly iwluminated field, simul- 
taneously with a tenth-magnitude star, while Mr Tebbutt con- 
sidered ıt on January 19 to be just beyond unassisted vision , yet 
the 1atio of the theoretical mtensity of light on the former date 
would be to that on the latter as 2 9 to I 

The comet appears to have been well above the honzon in 
European latitudes before daylight, previous to the perihelion 
passage Between December 17 and 21 it rose at Greenwich 
about 5h 4om am, but the presence of the moon would have 
rendeied its discovery difficult It was nearest to the earth on 
the morning of January r, the distance being then o 646 (the 
earth’s mean distance fiom the sun = 1) 


THE ASPECT OF URANUS —At the sitting of the Academy 
of Sciences of Pans on April 21, M Perrotin presented a note 
on the aspect of Uranus, from observations made with the 15- 
mch equatorial at the Observatory of Nice On March 18 he had 
remarked, ın company with Mr Lockyer, a bright spot near the 
lowerlimb of the planet, as seen in the inverting telescope Further 
observations showed that ıt was near the eqrator of Uranus 
It was a very difficult object, and much uncertainty existed as to 
its exact position , it was bette: seen as ıt appioached the hmb 
It was observed on April r about 1th , at the northern extremity 
of the equatorial diameter, and on the next night about Ioh .om , 
at the southern extremity ıt occupied the same po tion on 
Apri 7 at toh 30m , and April r2atrrh These obsc: vations, 
M Perrotin adds, made at the limits of visibility, requ red very 
favourable conditions, and being aware of the possibility of illu 
sion in such a case, he invites the attention of observers posse sed. 
of powerful optical means, in order to control his own imp es 
sions The appearance and the indeferminateness ın the dua- 
tion of the phenomenon on April 1, when thesmmages weie best, 
rather point to a ludhinous belt than to a single spot, which 1n- 
troduces uncertainty ın the times of the observations, with due 
egard to ths, M Perrotin finds a fair agreement with the 
assumption qf asotation not differing much from ten homs On 
April 12 Mr Trépied was present, and confirmed the impres- 
sions receivéd by the Nice astronomer, he ealgo remarked 1n 
the bight part a condensation which had previously escaped 
notice ee ° 
By ‘‘diamétre equatouial ” we presume M Perrotin refers to» 
the d ameter ın the plane of We orbits of the satellites 
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CAMBRIDGE —-The following 
delivered this term ~-~ 

Mathematics—Piof Stokes, Optics, Prof Daiwim, Theory 
of Potential and Attractions, Trinity College, Mi Glaisher, 
Theory of Errois, Mi Ball, Higher Sol.d Geometry, Mr J j 
Thomson, Dynamics of a Rigid Body, Mr Rowe, Higher 
Integral Calculus and Abel’s Theorem, Mr Forsyth, Thermo- 
dynamics, St John’s College, Dr Besant, Analysis, for Schedules 
II ana III, Mi Pendlgbury, Lapiace s anc Bessel’s Furctions, 
Me Webb, Elementary Rigid Dynamics, Pembroke College, 
Mr Buiunside, Hydiodynamics, Emmanuel College, Mr Webb, 
Elasticity 

hystcs—Trimity College, Mı Trotter, Electriaty and Mag- 

netism, Mr Glazebrook, Elemenzary Physics, Cavendish 
Laboratory, Mr Shaw, Elementary Physics , St John’s College, 
Mr Hart, Elementary Electricity, Pract.cel Physics, Cavendish 
Laboratory , Advanced Demonstrations im Light and Sound, 
and Elementary Demonstiations in Optics and Electricity 

Chemistiy—Piof Liveing, Course of Examinations and Per- 
sonal Instruction of those who have attended his general couse 
in the last two terms, Mr Main, General Course, including 
Carbon Compounds , Mr Pattison Mmr, Non-Metals, and Ele- 
mentary Organic, Mr Sell, Elementary Chemistry , Mr Scott, 
Gas Analysis, Mı Lewis, Catechetical Course 

Practical Chemistry—Demonstrations for Ist M B by Mr 
Sell and Fenton , Demonstiations ın Qualitative Analysis (Sid- 
ney College), Mr Neville , Piactical Courses at St John’s and 
Caius College Laboratories R 

Mineralogy—Prof Lewis, and two Courses of Ciementary 
Demonstrations 

Mechanism—Prof Stuart, Differential and Integral Calculus 
for Engineering Students, Mr Lyon, Mache Construction and 
Heat, Mr Ames, Surveying and Levelling 

Physiology—Elementary, Prof Foster, Stiucture and Func- 
tion of the Central Nervous System, Mr Langley , Advanced 
Physiology of Respuations, Dr GaskeL , Piepaiation for 2nd 
MB,Mr Hill 

Human Anatomy—Piof Macalister, Anatomical Basis of 
Anthropology, Advanced , Demonstrations and Dissections 

Elementary Biology, Mr Sedgwick, Morphology of the 
Vertebrata, Mr Sedgwick, Mollusca and Tunicata, Mr 
Weldon, Mammalia, Mr Gadow 

Botany—Prof Babington, Structural and Systematic , Morpho- 
logy, chiefly Cryptogamic, advanced, Dr Vines, Demonstra- 
tion Lectures on Physiology, Mr F Darwin, Demonstrations 
in Systematic Botany, Mr Potter 

Geology—Stratigraphy, Local, Prof Hughes, General Course, 
Carboniferous to Recent, Dr R D Roberts, Palzontology, 
Elementary, Mr T Roberts, Microscopic Petrology, Mr A 
Harker, Climatology, Mr E Hull, Metamorphism, Mr 
Marr, Field Lectures, Prof Hughes 


uses of lectures are being 


SOCIETIES AND ACADEMIES 
LONDON 

Royal Meteorological Society, Apul 15—Mr J K 
Laughton, MA,F RAS, vice-president, in the chan —J Y 
Davidson and T Wright were elected Fellows sf the Society 
-The following papers were read —On the ongin and course 
of the squall which capsized H M S Æuryd:ce, March 24, 1878, 
by the Hon Ralph Abercomby, F R Met Soc It will be ie- 
membered that the Ausyaice, which was a full-rigged corvette, 
when passing Ventnor m the Isle of Wight, running fiee 
before a westerly wind, with all sails set, was strucR by a sudden 
squall from the north-west , and before sail could pe shortened 
she went on her beam ends, and the lee ports bemg open, she 
filled and foundeged The author has investigated the character 


of the weather preceding and following theeday in question, ande 


ands that the squall was one belonging to*the class which 1s 
associated with the trough of V-shaped depressions. The squall, 
which originated m the north of England, swept across the Isle 
of Wight at a rate of about thirty-eght miles añ hou The 
V-depression was ef an uncommon class, in which tke rain occurs 
after the pas#§@ of the trough, and not im front of it, as is 
usually the case The weatheryepeially for March 24 was un- 
usually complex, and of exceptional intensity, and fcr this reason 


® some ofthe details of the changegyannot be explained — Water- 
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spouts and their formation, by Capt J wy C Martyr —Th® 
weather forecasts for October, November, ands December, 1883, 
by,C E Peez:, MA, FR Met Soc ‘This 1s a comparison of 
the weathei -ndicated in the forecasts of the Meteorological 
Office with that actually experienced at Rousdon in Dorset — 
On certain effects which may have been produced in the atmo- 
sphere by floarng particles of volcanic matter from the eruptions 
of Krakatoa and Mdtint St Aveustin, by W F Stanley, 
FGS In tus paper were given details of a microscopical 
examination which had beef made of some dust tat fell, 
to the thickness of about two inches, npon the deck of the bark 
Arabe'la, in lat 5° 37'S, long 88° b ʻE, at about rooo miles 
from Kiaketoz, ard supposed to be from tle eruption of ¿bat 
volcano 
single microscopic slde Foi the convenience of dis@ussion. of 
the subject the visible forms were separatedeinto eight different 
kinds of paiticles —(a) Smail masse and single crystals eof 
mineial matter visible by polaised light only These were 
principally of augite and of certain felspars (4) Very thin chips 
and scales of the above (¢) Very smallgnasses of dense ordinary 
pumice (d) Fractured chips of the above with one than dge 
(e) Light apparently overblown pumice in ielativefy large thin 
plates (/) Fractmed paits of e, but of lafger bubbles tiavefsed 
by seams upon which septa normal to the suface formerly 
existed (g) Fiactured parts of e, but of larger pl&tes, withea 
thicker seam on one edge o on one corner only ~~ (4)* Thin 
glassy plates of ¢, formeily of :.elatively mugh laiger size A 
are of equal thickness throughout, and generallygwith qne #Ollow 
surface ‘The particles æ and 6 form only about half to one per 
cent of the mass, the whole of the remainder being ofethe dif- 
ferent forms of p.mice described The partiwles g and 4, as 










+ 


being much the lightest ın proportion to their extent of surface, , 


wee most dwelt upon These particles, which the author termed 
bubble-plates, are of irregular, angulai forms They measure 
under the micioscope, in different directions, from abot 5 to 
o5 mm The thickness of the plates 1s fairly umform, varymg 
between oor and oo2 mm When there is a seam on one 
edge, the plate 1s smaller, and thickens towards the seam By 
taking the ımtenor pat of a large mass of pumice and 
breaking it up into fine dust, some simula: forms may be dis- 
covered These plates being of quite transparent, volcanic 
glass (obsidian), tney are invisible under the microscope, by 
direct hght , but being placed m a medium of higher refractive 
power, as Canada balsam, they become clearly defined under 
obhque luminator, above a spot lens, with careful adjustment 
Mr Stanley suggested that these thin plates were from over- 
blown bubbles of volcanic glass such as forms the mass of 
pumice , that most probably they were projectad from about the 
centre of the volcanic chimney, where they could maintain a 
melting temperatue until they reached the higher atmosphere , 
under which conditions the internal steam in eadh separate 
bubble would expand m volume through release of external 
pressure until the bubbles burst in the very thm fragments 
shown ‘These thin forms of bubble-plates, having great syrface 
m comparison with their very small masses, were such as were 
eminently adapted to fioat ın atmosphetic cunents to great 
distances As such particles would descend with their convex 
sides downwards, they would also be especially adapted to 1eflect 
the sun’s rays, when the sun sank to the*houzon, whereas when 
the sun was at greater altitude his rays would p&ss through 
them nearly unobstructed It was therefore proposed that the 
after-glow so often observed since the eruptions of Krakatoa and 
Mount St Augustin was possibly due to reflection from these 
thin plates 
DUBLIS a 


Royal Society, March 17 —Section of Physical and Exp@n- 
mental Science —Howard Grubb, ME, F RS, in the char 
—On the success of an instrument for completing the optical 
adjustment of 1eflecting telescopes, by G Johnstone Stoney, 
MA, DSc, FRS, vice-president of the Society The 
author had been astronomical assistant to the late Eail of Rosse, 
and while in charge of kis observatory became impressed with 
the importance of increasing both the degiee of accuracy and the 
facility with which reflecting telescopes can be adjusted At 
the Cheltenham meeting of the British Associatior® in 1857 he 
described an instrument designed to attain these e&ds, but had 
no opportumty of testigg its performance till two years ago, 
when a twelve-inch mmiorgm@me into, his possession of exquisite 
defining power, figuied by the late Mr Charles E Buton, BA, 


FRAS Ths mnor .s mownted aseg Newtonian telescope 
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The dust unde: examination was contained upon a® 
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been fully tested with the most satisfactory 1esults duzing the 
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Lite collimator propdted in 1857 was made for it last autumn by | by Prof J P O'Reilly, C E —Catalogue of vere fossis 
Mr Howard Grub’, ME, FRS, and its peiformance has j fiom the Sıwaliks of roy R Lydekker, BA, EGS 


present obseiving season The new collimator ıs a shout tele- 
scope of eleven inches focus and two inches apertue, which, 
when used, 1s to be inserted into the eyepiece-holder of the large 
telescope A spaik between platinum pomts :s produced in the 
focus of this instrument by a°small Rhumkorff’s coil such as 
those sold,with toy apparatus, and the light of the spark emeiging 
fiomethe coljimator is reflected by the small muror of the New- 
tontas, and so reaches its Igrge mirror By pushing the eye- 
piece and platinum points of the collimator a little inside its 
focus,gthe beam of Might, as ıt passes down the laige teBscope, is 
1endeied slightly divergent, and falls normally on the large 
muig If everything is m perfect adjustment, the beam of 
hight will then, afte: feflection by the large mirror, retiace its 
step’, and, entering the’ collimatoi, will form an image com- 
cident with the spark Any want of adjustment is at once be- 
tiayed by the image in the field of view of the colimator not 
being coincident with th@ spaik On commencing the night’s 
observing? the, mirrors of the laige telescope aie fiist adjusted in 
the ugual way The colimator is then put ito the eyepiece- 
holder, and if the telescope has been tolerably well adjusted, the 
image of the gpaik will be found not farther fiom the spaik than 
a qifait roi third of the field of view of the eyepiece of the 
collimator The adjustment ıs then completed ın the following 
way wl he eyepiece-helder, instead of being uigidly attached to 
the tube'of ethe telescope, ıs mounted on a titangular plate fas- 
tened to the side of the telescope by screws acting against springs 
at the coris By these screws the line of collymation of the 
eyeplece~holder ch be slightly altered, ana by moving them the 
mage of the spark is made to coincide wth the spark The 
instrument 1s thén m a condition of optical adjustment vastly 
moie perfect than has hitherto been attainable with reflecting 
telescopes This whole piocess @ccupies less than half a minute, 
and ıs so easy of application that the author 1s in the habit of 
1epeating it every time the telescope is moved to a fiesh object 
He is rewarded by having the last degree of refinement applied 
to the adjustment of lus telescope in using ıt upon every 
object, an advantage the importance of which will be ap- 
preciated by every astionomer who uses a sufficiently fine 
mnror and is woiking on a sufficiently good night —Mi 
J Joly, BE, read a paper entitled ‘‘ Notes on a Mico- 
scopical Examination of the Volcanic Ash fiom Krakatoa ” 
The ash” examified was pait of some which fell on board the 
Norwegian barque S07 72/d while she lay at anchor off the great 
Kombuis Island on August 27, 1883 Her position was some 
75 mules to the m@rth-east of Krakatoa, a stong south-westerly 
gale prevailing at the time She was hence most favourably 
placed for receiving good samples of*the dust A specimen af 
the Roatingpumice, pioked up by the Bo772/d in the Straits of 
Sunda, was compared with the ash M)ucroscopically they were 
found to present the same features Two species of pyroxene 
occur-ea monoclinic and a thombic variety The first was 
augite , the send presents many of the optical characteristics 
of hype:sthene Both contam much magnetite A triclinic 
felspaı 1s very abundant, showing many different crystalline 
ghapes The identity of many of these with the triclinic felspar 
is shown by their occurence, twinned with and superimposed 
upon crystals presenting undeniable plagioclastic characteristics 
They show small angles of extinction The presence of sana- 
dine appeared doubtful Hon pyiites was found ın the ash, 
both embedded in vitieous fragments and fiee, as ageiegations of 
cubes, showing the striations at right angles for adjacent faces 
Magnetite is abundant ‘hee frequency of lines of growth on 
thegfelspais seemed indicative of a comparatively tranquil forma- 
tion Most of the crystats showed a fine coating—much pitted 
and reticulated—of vitreous matter A sudden mechamcal 
separation from a viscous magma would explain this appearance, 
which somewhat 1esembled that produced by rapidly separating 
two flat surfaces compiessing a viscous substance Ouganic re- 
mains were found abundantly in both ash and pumice A 
foraminiferal shell, very peifect, was found in the ash, and an 
othe. ın the pumice Fragments, apparently of some alge, 
were found psentifully in*the former —Dr R S Bal, FRS, 
exhibited Mg Common’s photogiaph of the great nebula in 
Ouion-—~Prof G F Fitzgerald, F R Sg exhibited Ayrton and 
Perry’s new spring ammeter ° 6 

Section of Natural Scienfe, W Fazer »F RCSI, im the 
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action of waves on sea-beaches aha sea-bottoms, by A R Hunt, 
MA,FGS Communicated by Piof A C Haddon, MA, 
FZS After detailing the confitcting views put forwartl by 
vanous authors, Mr Funt discusses Mi Scott Russell’s theory 
of oscillatory waves being converted mto waves of translation, 
with observations and experiments to disprove it The autho 
then treats of the action of waves, currents, and wind cwuents 
on beaches, shingles, and sandbarnks as ubserved i the neigh- 
bouihood of Torquay, and desciibes exp@riments conducted m a 
specially constructed tank ® 


EDINBURGH 


Royal Physical Society, April 23 —Dr Traquair, F R Se 
in the chair —Mı Hugh Mille, A RSM, read a paper on 
boulder-glaciation and striated pavements Starting from local 
obselvations made near Edinburgh by Chailes Maclaren and 
Hugh Mille: upon the glaciation z# situ of boulders and boulder 
pavements in the till, the autho: has been led to the conclusion 
that boulder-glaciation 272 szf#, .egistering the 1ce-movement dur- 
ing the formation of the till, is extremely common The glacia- 
tion of the county of Northumberland, to which he 1eferred in 
passing, may be roughly divided into upland-glaciation, valley- 
glaciation, and glaciation of the seaboard All these aie regis- 
tered equally well in the striation of the larger boulders (whether 
singly or in groups) as in that of the 10cx below He confirmed 
the older observations that the glaciating agent was the same m 
both the rocks and the bouldgs, adducing the fact as strong 
evidence of the glacier origin of the deposit That floating ice 
should striate m fixed duections so many blocks lying ın soft 
mud at the sea-bottom he regards as impossible As registering 
changes ın ice-movement, the intercrossing of eriatics, and a dis- 
tinction between successive boulder-clays, this widespread glacia- 
tion of boulders z% szu may prove of general importance and a 
distinguishing mark of the tiue till 


PARIS 


Academy of Sciences, April 21 —-M Rolland in the chair — 
Letter of condolence to the family of the late M Dumas from 
the savanis of Geneva —On a theorem of Kant relating to the 
celestial mechanism, by M Faye —Onthe scale of temperatures 
and on molecular weights, by M Berthelot The author en- 
deavours to show that a profound study of specific heats tends to 
establish the fact that heat, wh.ch 1esolves compound molecules 
into then elements, has also the effect of 1esolving the highly 
complex groups of particles which constitute the bodies hitherto 
1egaided as elementary —On the optical identity of the crystals 
of heiderize of Ehrenfriedersdoif with that of the State of 
Maine, by M Des Cloizeaux —Account of a young gorilla 
recently biought from the Gaboon and now in the menagerie of 
the Natural History Museum, Paris, by M Alph Milne- 
Edwards This specimen is descr.bed as of a much more 
ferocious chaiacter than the chimpanzee o1 orang-utan, and 
greatly inferior in intelligence even to the gibbon —-Note accom- 
panying the presentation of the marme chats and hydrographic 
documents oftered to the Academy by the Depot of Charts and 
Plans on behalf of the Department of Mare, by M de 
Jonqwidies —On the separation of phosphoric acid m arable 
lands, by M de Gasparin —On the speed attained by Lapps 
with their snowshoes, extiact from a lette: addressed by M 
Nordenskjold to M Daubiée Fiom the iesult of races msti- 
tuted for the purpose of determining this point, an average speed 
of ove: six miles per hou: was veiified at Quickjock in Lapland — 
Furthe: cbservations on the present appearance of the planet 
Uranus as observed at the Observatory of Nice during the month 
of Apul, by M Perrotin —Changes observed in the rings of 
Saturn, by M E L Tiouvelot From continued observations 
made since the year 1875 at the Mendon Observatory the author 

able definitely to ene the conclusion alitady arrived at, 

at the rings, so far from being fixed, are extremely variable — 
On surfaces of the third order, by M C Le Paige —On uni- 
formly inclined surfaces and proportional systems, by M L 
Lecornu -—Or tht principle of the prism of greatest thrust, laid 
down by Coylomb ın the theory of the limited equilibrium of 
sandy masses, by M J Bovssinesq —On the deWmsion of light 
through unpolished glass or metal suifaces, by M Gouy —On 
the propagation of sound throfM@ gases, by M Neyreneuf —On 


the boilmg-point of oxygen, ain nitrogen, and the oxidegof car- 
è 
e 
e 
o s ° 
e e 
° ¢ & e 


S Bal, MA, FRS—On thë *% 


t 


24 NATURE | May t, 1884 


. + ‘ 
a° } : ° 
bonzmder aitm@spheiic pressure, by M S Whioblewshi-—-On a | two measurements Dr Trolch made on Fiuary 19 and March 


the densities of the vapours offfte chloride of glucirium, by 
MM L F Nilson and Otto Pettersson —-On the neutral molyb- 
date ofdidymium, and on the equivalence of didymium, byM Alph 


Cossa ~-On the curves of solubility of salts, by M- A Etaid — 
On the baik of Xanthoxylum caitoaum, Lk , as a febisfuge, by 
MM Heckel and Fr Schlagdenhauffen —On the application 
of the digester fo. the destiuction of miciobes ın liquids, by M 

L Heydenreich —On some siliceous sp.cules of living sponges 
obtaimed fiom the dredgings execu’ed during the last expedition 
othe Zaltsman, by M J Thoulet—On the generic relations 
of Orbulsna uniweisa with Globigenna, two illustrations, by M 

C Schlumberger From the comparative study of these o1ganisms 
the author infers that the dimorphism of the Foramimfe:a is an 
initial characte: 1esulting fiom two original forms —-On the action 
of heat on the phenomena of vegetation (1) onthe development 
and duection of the roots, (2) on the heliotropism of certain 
plants, by M A Barthélemy —On mame and fiesh-water de- 
posits considered from the economical standpoint, according as 
they are or are not sulphuretted , alluvia of the Durance, by M 

Dieulafait —New report on the diamantiferous deposit at: Grão 
Mogol, province of Minas Geraes, Brazil, by M Gorceix —On 
the bones of the head of the Simcedosaunians, and on the various 
species of this extinct reptile found ım the Cernay formations in 
the Rherms district, by M V Lemoine --Note on the ciepus- 
cular phenomena observed at the Imper.al Observatory of Rio 
de Janeiro during the winter months of 1883-84, by M L Cruls 

-—Note on the scientific mission to Cape Horn 1882-83 in con- 
nection with the question of the periodicity of barometric 
oscillations, by M Ch V Zenger 


@netallic iadical, by M P A —Determination of 


BERLIN 


Physical Society, Maich 21 —Dr Frolich spoke of some 
modifications of Wheatstone’s bridge which had been applied to 
the measurement of the electric resistance of galvanic elements 
and batteries Wheatstone’s bridge consisted, as was known, 
of a wire quadrilateral and two wire diagonals Of the two 
diagonals one contamed a battery of constant electromotive 
force, the other the galvanomete: In these ciucumstances 
the resistances of the four lateral wires showed the piopoition 
W W,= W, W, For the purpose of measuring the resist- 
ance in a galvanic battery, the arrangement was so far empiri- 
cally changed that the battery to be measured was inserted in 
one of the lateral wires A second empirical method consisted in 
inserting the galvanometer into one diagonal wire and interrupting 
the second , the battery to be measured was placed in a lateral 
wire Dr Frolich showed that both arrangements weie only 
modifications of Wheatstone’s bridge The way in which these 
modifications originated might be conceived by supposing that 
the bridge was formed of cords, and that the angles of the square 
were successively shifted, the proportion which applied to 
Wheatstone’s bndge would still hold in the new case Dr 
Frolich laid down a general law applicable to all imdividual 
cases If in a Wheatstone biidge an element be inserted into 
each wire, while one diagonal wire contamed the galvanometer, 
and the other was mterrupted, 1f, moreover, on opening this 
wire, the electromotive force ın the other diagonal rema.ned 
unchanged, then the proportion above stated between the 1esist- 
ances of the lateral wires would still hold Whether this general 
law ‘included such a case as could be applied practically and 
with certamty to the measurement of the resistance of elements 
must be determined by experience —Dr Frolich then gave 
a report on the continuation of his measurements of solar 
temperature At a former sitting he communicated the measure- 
ments he had made dunung the previous year These measure- 
ments yielded an almost equal result on June 29 and July 1, an 
icrease of solar heat of 6 pei cent over this laste estimate on 
August 14, and a value pretty nearly equal to that of July 1 in 
the middle of Ottober Since then doubts, had been expressed 
as to whether the calculated increase of Solar heat m Augus? 
corresponded with the fact, seeing that the amount of the differ- 
ence was not so much gieater than might be accounted for by 
assuming an error, not easily avoided, .n an* observation In 
opposition to this,consideration, Dr Frolhch contended that, even 
E it were clawaed that the difference would havé to be three 
times gieater than any error 1n observation which might probably 
occur, the increase m August lf de@such a high degree of pioba- 
bility mgits favour that one might bet 22% to I for its accuracy 
All doubt, however, on the paer was completely removed by 


17 Both measurements yielded pretty nedily @yual values of 
solar heat, and one was 15 pei cent higher than the estimate of 
the middle of October last yea: In this case the probable error 
was surpassed eight times Di Frolich was of opinion that the 
inciease of solar heat in August was connected with an assumed 
formation of sunspots, and seemg that the spots were bound up 
with the magnetism of tLe emth Re made Inquiuies with a view 
to ascertaining the state of, the terrestrial magnetisp at that 
time From the aveiage cf the reports collectedgby hig? he 
found that ın correspondence with the increased solar heat w the 
middie of August there was 2 dimmution of the earth’s magnet- 
ism —At the close Dr Frolich produced a®laige lump of.mag- 
nesium as the product of an electrolytic industry The piecè 
was wrought m a factory according to a patented method hased 
essentially on the melt:ng of chloride of magnesium, and decom- 
posing it ın the melted stete dy an electric current © 4 9 
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Imperial Academy of Sciences» March 20 —L Martin, 
on the polydimensional crgument —R von Diasphe,s on some 
new and less-known ex-kuropean Asoidia — I Latsghen- 
berger, on testing and determining ammonia in animal fluids —W 
Fossek, synthesis of dyad alcohols by action of alegholic potash 
on aldehydes -—On the action of phosphorus tgchlonde* on 
aldehyde, by the same —F ‘Wiesner, on geotropic ctrvature 
of roots —F W Dafert, syntàesis of glyauronic acid fronygman- 
nite (sealed packet) —K Olszewski, determmation of density 
and of coefficient of expansion of liquid oxygen —-Determination 
of the temperature of solidification of some gases and &quids, by 
the same è . 

Apnl 3 —A Adamkiewicz, dreliminary communication on new 
stainings of the spmalcoid, pari un , :esults obtained bystaining the 
diseased spinal cord with safonine —M Loewit, contributions to 
theory of blood-coagulation, parer , onthe coagulating power of the 
blood-disks —A Lustig, contributions to development of gustatory 
buds —T V Tanowski, on direct substitution-products of azo- 
benzene and on an asymmetrica_trinitroazobenzene —-E Witlazil, 
on polymorphism of Chetophorus popul, L —M Strainsky, on 
tides ard their reaction on the configuration of the earth’s sur- 
face —-R Benedikt and K. Eazura, on morm —-R Benedikt 
and P Juhus, on diresorcin and diresorcinphthaline —K 
Hazura and P Julius, on resorcin-ether --P Julius, on a new 
reaction of benzicdine 
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A PLEA FOR A NATIONAL MARINE 
ZOOLOG{CAL SURVEY 


\ HILST the influential peeting recently held at the 
sa ” Royal Society, for the purpose of founding a 
Seciety for the Biol@gical Investigation of the British 


Coast, 1s still # the minds of naturalists, ehe present 


e ocfasion is a fitting gpportunity for the expression of 


ogimion§ respecting the scope and aims of such an under- 
taking, as well as to guggest in what way zoological inves- 
tigation in general may be more systematically directed 
than has hitherto been the case in this country 
The primary objétt of the newly-formed Society, as 
indicated en the resolutions passed at the preliminary 
méeting, ıs the @stabhshment of a zoological station 
This of itself 1s an important step ın the nght direction , 
afd though much will depend on the thorough organisa- 
tion and efficient management of the station, the hearty 
thatthe of naturalists are already due to Prof Ray 
Lankester for the energy and perseverance with which he 
has brotight thys desideratum within possible attainment 
‘The establishment of a zoological station, however, or 
even of a number of stations at different parts of our sea- 
board, 1s not the only thing wanted Neither should the 
maimtenance of a single bio&gical laboratory be the only 
aim of such a Society as the one proposed Indeed it 
may be seriously questioned whether a Society is the 
best, or even a necessary, piece of machmery for the 
maintenance of a zoological station at all, excepting solely 
as a subscribing body, and even in this capacity its 
efficiency may prove inadequate It ıs therefore to be 
hoped, that the new Society will realise that there are 
broader and more extensive claims which zoology has a 
night to make ın a country so peculiarly placed as Britain 
Few will deffy that, notwithstanding the impetus given 
to the study of zoology during tke last quarter of a cea- 
tury by she theory. of evolution and the revelations of 
embryology, this branch of science appears in many re- 
spects to have been more backward than several of the 
kindfed sistey sciences n revising methods of investiga- 
uon in accordance® with the spint of the age Biology 
and morphology have of course made advances whose 
simportance cannot bë over-estimated , but ıt would seem 
that Zoolo#y—~in the wider sense—mught well take a leaf 
out of the book of her much younger sister, Geology Years 
ago, quite in the infancy of that science, national geology 
was placed upon a systematic basis by the establishment 
of the Geological Suryeye The reason of that step is 
peghaps not far to seek It stood mainly upon utilitarian 
grounds The geologf&t was able to show that a know- 
ledge of his science directly concerned the mineral wealth 
of the country, and that he offered as as it were the key 
to the then secret storehouses of coal, ores, and water, 
which were unmistakable synonymous terms for national 
wealth, advancement, and prosperity [tis quite unneces- 
sary ın the fresent place to do more than refer incident- 
ally to theeadmirable manner in which the Geological 
Survey has fulfilled, and 1s still fujfillfng, the purpose of its 
being While constantly*keeping in view the industrial 
applications of geology, it has et the same time never lost 
VoL xxu —No°7s8 æ 
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cal structure of the couNry presents in such abundaiMe % 


Its success ın both cally presents may well point the 
argument that the zoologist has an equal share, and an 
equal power to assist, in the nation’s welfare, besides 
possessing his own ample domain ın science 

The insular position of this country naturally causes 
the sea fisheries and all that pertains thegeto to be an 
important factor from a national and pecuniary pomt of 
view The food, the habitat, the cultivation, the devélop- 
ment, the enemies, and the diseases of fish all lie within the 
province of the zoologist, and it 1s to him alone thatewe 
can come for information on these questions, whereon the 
prosperity of our national fisheries depends, just as it Is 
to the geologist that we go for direction as to the acquire- 
ment of the coal and ores that he treasured beneath our 
feet, or as to the sources and quality of the water required 
for the supply of towns On these grounds national 
marine zoology may claim an equally systematic method 
of investigation and an equal recognition as an important 
handmaiden to national wealth Patriotism, as well as 
the desire for the advancement of human knowledge, would 
therefore urge with all possible earnestness the establish- 
ment of a national Marine Zoological and Physical Sur- 
vey, whereby the fauna and the conditions of every portion 
of our coast should be carefully investigated Apart from 
the unquestionable advantages that would thus be afforded 
to our fisheries, ıt 15 not too much to promise that by this 
means a greater amount of light would be thrown upon 
the life-histories of marine organisms, upon the variations 
of species, and the conditions upon which these depend, 
together with the solution of a greater number of m- 
portant zoological problems than we could otherwise ever 
hope to attam From a geological point of view, also, it 
is most desirable to have a better knowledge of the de- 
posits now forming around our coasts Other countnes 
have already recognised these claims, and the fruition of 
their foresight 1s too well known to naturalists to need 
recapitulation here 

Such a scheme as the present naturally demands 
national encouragement and Government support Many 
will of course say that the British Government is too much 
hampered and proverbially backward in assisting scen- 
tific projects to undertake what 1s here briefly indicated 
May not, however, the want of success m obtaimuing assist- 
ance from Government be found to he too frequently ın 
the imperfect and partial manner in which application 1s 
made? Munisters and members of Government are too 
frequently “asked” m a private, unofficial manner 
whether support might probably be obtained for such-and- 
such an object, and should this happen to be one with 
which they are little conversant, it is only natural that the 
answer should frequently be unsatisfactory 

The establishment of a system&tic and permanent 
Zoological Survey has, from its direct relatlon with a great 
national source of wealth, apart from its equally :mportant 
scientific bearings, a logical claim which cannot be gain- 
said, and if 1s scarcely to be supposed that a properly 
organised application would fail to be favourably received 
by-the Government In the event, héwevef, of the prayer 
of such an application being rgjected, the onus of neglect- 


ing an important British industry would obviouswy then ¢ 


rest on the shoulders of th@*Gevernment, and scientific 
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en would at feast have done 


eu duty in urging its 
# clafms and pointing out wherebg’1t might be protected 
* and augmented 


It unfortunately happens that up to the 
present time scientific men have Diought no definite 
scheme or proposition of this kind duectly before Govern- 
ment, and the onus of neglect mav consequently in a 
certain sense be said to rest now at then door 

The honour,of removing this iesponsioihty hes duectly 
. Within the scope of tle newly-formed Society for Bio- 
” Jogifal Investigation , for naturally no other body of men 
could more 1eadily put themselves .nto communication 
witha the various kindied societies thioaghout the kingdom, 
and thus obtain a unison of views upon this important 
subject The next step would be to elect an influential 
representative deputation from the Society to wait upon 
the Pume Muinistei foi the purpose of uiging the appoint- 
ment of a Parliamentary Commission to inquire exhaust- 
ively into the varous subjects pertaining to a Zoological 
Survey 


THE ELECTRICAL CONGRESS OF PARTS, 1884 
HE first Congress of 1881 has borne good fruit It 
has not only biought about an approchement between 
electiicians of all countries, but ıt has led to the adoption 
of an international system of measurement which will be 
in universal use Itis satisfactory to find that there ate 
questions which can be amicably settled internationally 
The Congiess was divided into three Commissions which 
dealt with (1) electrical units, (2) atmospheric electricity 
and eaith-cutents, (3) standard of light The first Commis- 
sion yirtually dealt with the length of a column of meicury 
of one squaie milimetre section which i1epresented the 
ohm—it having been decided at the Congress of 1881 that 
this should be the unit of 1esistance Many physicists 
had been working on this in different counties and on 
different methods M Mascatt grouped the results in 
the following useful table — 


Column of 
Methods Experimenters Mercury in 
Centimetres 
Butish Association 104 83 
BA | Rayleigh-Schuster 106 00 
i (Swe. (1882) 106 27 
E Webe: h 106 16 
Kohlhausch 105 81 
2 Webe: (I) | Wiedemann : 106 19 
Mascait 106 33 
F Webe: : 105 02 
a Rowland Io 
3 Kuchhoft } Glazebrook co k 
Mascait 106 33 
4 Roti 105 9 
5 Fi Webe: 105 33 
Lorenz (first) 107 I 
Rayleigh 106 24 
6 Lorenz Fe 106 13 
Lorenz (second @ 106 19 
eee 5 105 e 
Fi Webe: A * 105 2 
7 Weber (II) Wid on 68 
j Baille ° 105 37 a 
8 Heat Joule 106 22 
Fiom this ıt appeais that the figuies obtained by the 
different methods were— P 
BA. 106,21 
WeBer’s I 106 14 
Kurchhoff’s 105 93 
Lorenz’ ee - 106 19 
è Weber’s II 105 47 
Toule oo js 106 22 
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The mean of which was 106 02, but rogas taken as a 
round figure sufficiently near the truth fdr al? practical 
and useful purposes Hence the Congress decided that 
“the legal ohm should be the resistance of a column ot 
mercury of one square millimetre section and of 106 cm 
of length at the temperature of,fieezing,” and a 1esolu- 
tion was passed desning the Fiench Government to 
transmit this resolution to the different Government, with 
a view of making its adoption international It was dê- 
cided that eprimary standards should be,constructed in 
mercury, but that secondary coils Should be made of sofid 
alloys, which should be frequently compared amon% the- 
selves and with the primary standard, 

It was 1esolved that the ampère should be exactfy 
10°! CGS electromagnetic umt of current, and that the 
volt should be the electromotive force*vhich maintained an 
ampere m a conductor whose 1esistance was thene® ohm 

We can now congratulate ouselv@s upon having a 
scientific system of electrical units independent of any 
paiticula: instruments or of any particular pspcess, It 
1s not absolutely exact That is, the new ohm is not 
109 CGS units, but it 1s the nearest appigach to x Mat 
can be practically attamed It will probably be known 
as the Congress ohm, to distinguish it from the tte ohm 
(10? CGS) or the B A ohfn of 1864 

One subject of regret 1s that Prof Rowland’s measure- 
ments in Baltimore are not completed, and will probably 
not be ready before the end of the year The United 
States Congress voted a large sum of money to enable 
this to be done He ıs using a Planté secondary battery 
and employing thiee methods, viz Kirchhoff’s, Joule’s, and 
Loienz’s His well-known experimental skill has given 
much interest to this mvestigation of Rowland’s 

The second Commission dealt with atmospheric elec- 
tricity and earth-currents, and recommended that jt was 
desnable to send each yea: to the Bureau International 
des Administrations Télégiaphiques in Berne the reports 
that were collected ın the different countni@, so that they 
myght be distributed to the different Governments 

The third Commission dealt with the standard of light, 
and it was decided, not without considerable opposition, 
that the unit for each simple ight should be the quantity 
of light of the same kind emitted in a norigal diréction 
by a square centimetre of surface of fused platinum at 
the temperature of solidification, and that the practical 
unit of white hght should be the tetal quantity of lighte 
emitted normally by the same source Thiseis a very 
unsatisfactory standard It was accepted because there 
was viittual.y none other before But it was obtained by 
only one observer (M Violle}; it is not portable , it is 
not even reproducible except a great expense, and it 1s 
so eminently impracticable that 1t 1s scarcely likely tobe 
generally adopted It 1s to be regPetted that the British 
Association Committee on a Standard of White Light 
has not yet finished its work, but we may hope that at 
Montreal Capt Abney will be able to give some results 
which will give us a better and more practical standard 

There was a universal consensus of opinion that the 
Congress had faithfully and earnestly done i&s work, and 
that the success ofits labours and the rapidity of its 
action was due to the gnergy and abilty of M Cochery, 
the Minister of Posts” and Belegraphs Ou English 


representatives were Su Wiliam Thomson, Capt Abney, 
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Prof Carey Fos&r, Piof Hughes, Piof Fleeming-Jenkin, 
Mr Graves, antl Mr Preece The full text of the resolu- 
tions is as follows — 

‘I Electric Units, strictly so called First Resolution 
The legal ohm 1s the 1esistance of a column of mercury of 
a square mulimetre cross-section angl 106 centimeties in 
length at the temperatuie “of melting ice Second Resolu- 
tion ‘fhe Conference expresses the wish that the French 
Gvernment should transmit this 1esolution to the dif- 
ferent States, ang 1ecommend an internationaj adoption 

eof « Third Resolution The Conference 1ecommends 
ms contruction of primary standaids m mercury con- 
ormable to the 1esglution pieviously adopted, and the 
ee employment of scales of secondary resistances 
in solid alloys which shall be frequently compared 
amongst one another and with the primary standaid 
Fourth *Regolution The ampere is the current the abso- 
lutæ value of which 1s ten to the power minus one in 
electro-magnetic units Fifth Resolution The volt is the 
electromotfye force which maintains a current of one 
ampere ina conductor the resistance of which 1s one legal 
ohn® , 

“Il Borth-Currents and Lighting-Rods First Reso- 
lution is toebe desired that the results of observations 
collected by the’ various administrations be sent each year 
to the International Bureau of Telegraph Admunistration 
at Berne, which will make a digest of them and communi- 
cate it fo the various Governments Second Resolution 
The Conference expresses the wish that observations of 
earth-currents be pursued in all countries 

“Ill Standard of ight Resolution The unit of each 
kind of sımple light ıs the quantity of light of the same 
kind emitted in a normal direction by a square centimetre 
of surface of molten platinum at the temperature of 
solidification | The practical umt of white hght 1s the 
quantity of light emitted normally by the same source ” 


DR JOULES SCIENTIFIC PAPERS 


The Scuenizfic Papers of James "Prescott Foule, D C É, 
LL ERS; Ë= (London Published by the 
Physical Society; 1884 ) 


Cys bengfactois are oftentimes unrecognised! The 
wniter of thé present notice of our latest ac- 
quisition in scientific literature, takes credit to himself 
fo. having been the fist to propose to Sun William 
Thomson tae reprinting of his original papers Seized 
with a great desire to possess those invaluable electro- 
static papers, which, in 1867, could only be read in the 
original by those who were fortunate enough to have 
access to the Camdbridga and Dublin Mathematical 
Fournal, he urged that there must be many others by 
whom a reprint would® be gladly welcomed Thus was 
originated the repunt of the “‘ Electrostatics and Mag- 
netism ” 

The initiative being taken, we have now a second series 
from Sir Wiliam Thomson—part published, part ın pro- 
gress—intended to meclude all his mathematical and 
physical papèrs. Prof” Stokes also, under the influence 
of pressure and good example, has ppoduced the first half 
of a reprint of his classical’ papers, Abroad we have col- 
lections of the papers of Prof yon Helmholtz and Prof 
Kirchoff Last at the present moment, but fax from the 
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least in importance ot gn general mteres, we have thes 
first volume of repubhshN papers by Mr Joule 

But what a debt of giatitude ve owe to the Physical 
Society for its publishing enterpiise—first for the publica- 
tion of Prof Everett’s “ Illustrations of the C G S System,” 
a book which has been helpful to every student of physical 
science, then foi its graceful tiubute to the memory of 
Wheatstone, and now for this Aesh and, most happy 
undertaking =~ ° 

Before looking at the papers themselves, let us unbu fen 
ourselves of one or two remarks The form of the book 
isadmirable The printing and the diagrams are all that 
can be desired The accuracy of the author of the papers, 
who has personally undertaken che editing, appears in 
that there is scarcely a mispiint to be found in the 650 
pages One serious want, and one only, we have felt, 
and itis this Throughout the book there are many back 
references to previous papers These references are 
given in footnotes exactly as they were given in the 
original papeis, thus, Pa? Mag, ser 3, vol xu p 268 
But what the 1eader of the book wants, nay absolutely 
requires, is the reference to the page of the reprint itself 
‘where the passage alluded to isto be found May we be 
allowed to suggest this as an improvement for the second 
volume now promised? 

To come to the papers themseives, almost one hundied 
mnumbe There is a considerable numbei of unconnected 
papers on a great variety of subjacts, several on meteoro- 
logical phenomena, six or eight on new instruments or 
modifications of instiuments, a metcurial pump, an 
impioved barometer, a new dip cicle, a current meter, 
&c, in addition to his tangent galvanometer, and one or 
two others to which we will imnrediately refer more partı- 
culaily , then we have a paper on utilisation of sewage, a 
note on the prevalence of hydrophobia , improvements in 
the common kite, &c all of considerable value For the 
most part, however, the papers are on two or three classes 
of subjects very closely connected, and these are of super- 
lative interest, containing, as they do, the germs, or 1ather 
affording the foundation, of the modein theory of energy 

Mr Joule’s papers are remarkable in form as well as in 
substance Of mathematics tle.e 1s scarcely a line but 
what clearness, and depth, and penetration into the 
hidden things of Nature! Thus their interest 1s geneial 
to an unusual degree To those who shun the labour of 
ariiving at results by “chasing the p” through mazes of 
equations they aie the perfection of clear exposition of 
fundamental piiciples The mathematician, on the 
othe: hand, finds in them a model of concise expression, 
and 1esults of experimental investigation stated in a form 
ready and convenient for being represented in mathe- 
matical symbols 

It 1s umpossible within the mits to which these lines 
are necessatfly confined to notice eahnustively the investi- 
gations. themselves, or even the iesults arigved at We 
rfust content oursel¥es with a brief reference to some of 
the most impoitant 

The first subject which seems to have attracted the 
attention of Mr Joule was chat of magnetism and the 
electio-magnétic engine His earliest pape are taken 
up with the description of novel forms of the electro- 
magnetic engine, and of experiments ın this connegtion 
In a very early paper die invwatigates the laws relating to 
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g Pebve force of a motor 
e searches Mr Joule obtained val 
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what 1s now edhon spoken of as tbe ack electio- 
In cogMection with these 1e- 
able results with regard 
to the constiuction and the efficiency of various forms of 
magnets, both permanent magnets and electro-magnets, 
and he was led also to improvements in the galvano- 
meter which, in the form of the tangent galvanometer, 
he afterwards peifected 
These experiments led naturally to mvestigations on 
*the gonnection between heat, electricitv, and mechanical 
energy, and to a comparison between electricity obtained 
from chemical action and that oozained from magneto- 
electric machines, and also to an examination into the 
heat given out during electrolysis 
A pape of March 1841, on the heat evolved by metallic 
conductors of electiicity and in the cells of a battery 
duiing electrolysis, 1s of special interest It ıs here that 
the law 1s first announced that the heat developed by a 
current of electricity, whether through a metallic con- 
ductor or in an electiolytic cell, 1s proportional to the 
resistance and to the square of the curient It 1s proved 
that the whole heat generated by a voltaic battery 1s pro- 
portional to the chemical action which goes on in each oe 
of the battery multiplled by tke whole ‘ intensity” 
electromotive force, and the localities at which oe 
several portions of the heat developea in a compound 
circuit, are clearly distinguished, and the quantities of 
heat developed in each part are dete-mined 
In this papel unpiovements in the galvanometei are 
referred to <A “degree of electric.ty,” or unit-current, 
1s defined as “‘the quantity of curren: electricity which 1s 
able to electiolyse a chemical equivalent expressed in 
giains in one hour of t.me” Hence the results tn this 
paper, and in many others which ollow and in which 
the same degree 1s used, are now easily 1educible to abso- 
lute measure His degree was somewhat less than two 
amperes, or one-fifth of the absolute CGS unit In this 
paper also he defines his frst unit of 2 eststance—a wire 
of copper ten feet long and o 024 of an inch in diameter 
(about No 23 BWG), and it 1s curious and somewhat 
amusing to find that the copper wne which Joule used 
for this unit must have been pieternaturally dad’ If 
the wire had been of “ conductivity’ copper, such as 1s 
now universally insisted on, the resistance would have 
been o 167 ohm An easy calculation from Joule’s 1e- 
sults shows that the resistance must have been at least 
one-half more! It was not until the manufacture of the 
1858 Atlantic cable was in piogiess that it was found 
that variations, not previously dreamed of as possible, 
were commonly to be met with in the conductivity of 
copper wire 
A most interesting paper on the e:ectric ongin of the 
heat of combustion, also in 1841, natarally “follows that 
just referred to. It1s in this paper that Jouledetermines 
the electromotive forte necessary to decompose water He 
finds ıt to be 2 8 of Smee’s elements and then proceeds 
to simular determinations for various chemical compounds 
used as electrolytes 


Space fails altogether for mentioning the emultitude of 


interesting yestilts, then perfectly unkrown,ewhich Joule 
brings out in these early papers Many of them have 
played :mpottant parts ın Sofding and in assisting other 


inves@gators We find testqyecorded as to permanency 
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of resistance coils 
ance of electrodes of various materials 1f various electio- 
lytic cells Joule’s early (1841 to 1844) determinations 
enabled Sir William Thomson in 1851 to calculate in 
absolute measure the electromotive force of a Damuell’s 
cell He found ıt to bg 2,507,100 British absolute units or 
10739 volt! Itis doubtful whether we are assured of a 
better result at the present fay e . 
We must notice next the seriey of papers contain 
Joule’s researches on the dynamical equivalent of heat, 


We have woh Se A of the resist- @ 


unquestionably the most important of all his investiga- , 


tions The complete and suctessful prosecudion of 
this investigation belongs to Joule, and to Joule alone 
The methods are his, the carrying out of the exptriments 
is his The result will ever be known under the honoured 
name of “Joules equivalent ” e : 

It 18 interesting to notice the first germ of the ıdea, "and 
to be enabled to follow, from its commencement to dts 
conclusion, the series of experiments which gradually 
brought out the result with which we are nd SO | weal 
satisfied 

In a pape: dated January 24, 1843; weyfind the grst 
mention of the idea as follows — 

“The magnetic electrical machine enables us to con 
vert mechanical powers into heat by mean?of the electric 
currents which are induced by it And I have little doubt 
that, by interposing an electro-magnetic ehgine in the 
circuit of a battery, a diminution of the heat evolved per 
equivalent of chemical change would be the consequence, 
and this in proportion to the mechanical power obtained ” 


, A note dated February 18, 1843, 1s as follows — 


“I am preparing for experiments to test the accuracy 
of this proposition ”’ 

The 1esults of the experiments alluded to in the note 
just quoted were given to the British Association at its 
meeting at Cork, in a paper read on August 2%, 1843, “On 
the Calorific Effects of Magnetic Electricity, and on the 
Mechanical Value of Heat”? The experiments were 
made by rotating “ an electro-magnet immersed in a vessel 
c@ntaining wate: between the poles of a powerful magnet, 
to measure the electricity thence ari$ing by ar? accusate 
galvanometer, and to ascertain the caloric effect of the 
coil of the electro-magnet by the change of K 
in the water surrounding 1t ” 

Peimanent steel magnets were fist employed for pro- 
ducing the magnetic field, and afterwards a huge sta- 
tionary electio-magnet was used for this purpose 
writer of the present notice well remembers the interest 
with which this great rough magnet and its accompani- 
ments weie viewed, by some of the foreigners who visited 
the Loan Collection of Scientific Appaiatus at South 
Kensington in 1877 e 

Joule’s conclusion, given to tha British Associatior at 
this time was that the mechanical equivalent of a water 
pound-degiee Fahrenheit of heat was 838'foot-pounds of 
woitk In a postscript to this paper, of date August 1843, 
he says — 

“JT have lately proved exper aenal that Heat zs 
evolwed by the passage of water through narrow tubes 
My apparatus consisted of a piston perfdrated by a 
number of small holas working, 1n a cylindrical glass jar 
containing about 7 hg of water I thus obtained one 


degree of heat per poftnd of water from a mechanical 
force chpable of raising abou? 770 lbs to the heigh of 
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one foot, a rawlt which will be allowed to be very 
strongly @onfirmatory of our previous deductions ” 

In 1844 we have a paper communicated to the Royal 
Society on “Changes of Temperature produced by the 
Rarefaction and Condensation of Air’? This piper was 
not accepted by the Royal Society for its Transactions, 
and the Phzlosophical Magazne had the honour of pub- 
ishing yt! In 1843,1n a paper read before the British 
Association, he descrébes experiments made by stnring 
water with a “ort of paddle-wheel” in a “cam of peculiar 
cohstruction ,” and m, 1846 this was followed by an 
igiportant pape. on “Heat disengaged m Chemical 
Combinations ” ý 
“If was, however, in 1849 that his celebiated paper “On 
the Mechanical Equivalent of Heat ’ was communicated 
by Ẹaraday to the Royal Society This was the first of 
Joules papers which was communicated to and zo? 
refected by the Royal Society, and z was rewarded by a 
Royal Medal! In this paper he «describes experiments 
(1) gn frmtion of water, (2) (3) friction of mercury, two 
series of experiments, (4) (5) friction of cast-iron, two 
serleg „Fror® all these he concludes — 


“ (1) That the guantely of heat produced by the friction of 
bodies, whethes solid or ligued,1s always proportional to 
the quantity of force expended, and 

“(2) Thatethe guanttly of heat capable of tncreasing the 
temperature of a pound of water (wetghed m vacuo and 
taken*at between 55° and 9] by 1° E requires for tts 
evolution the expenditure of a mechanical force represented 
by the fall of 772 lbs through the space of one foot ” 

In 1867 a report was communicated to the British 
Association through the Committee on Standards of 
Electrical Resistance, containing the results of fresh 
experiments on the dynamical equivalent of heat Finally, 
at the desire of this Committee, and aided by funds 
placed at his disposal by the British Association, Mr 
Joule undertook a complete redetermination This was 
commenced ım 1870, and his report was given in 1878 
Here is his conclusion, stated an the last two sentences 
of the present volume — n 

*The equivalent at the sea-level and the latitude of 
Greenwich will therefore be 773 492 foot-pounds, defining 
the unit of heat to be that which a pound of water, 
weighed by Brass weights when the barometer stands at 


30 inches receives in passing from 60° to 61° F With 
water weighed 27 vacuo the equivalent is finally reduced 
to 77255” _ « 

Itis ımp8ssıble for us to do more here than mention some 
of the other papers contained in this volume Perhaps 
among those which are of highest importance we should 
refer first to a short paper “ On the Theoretical Velocity 
of Sound,” m which oytstanding difficulties are cleared 
up, and deductions as to the true relation between the 
specific heat of air, volfme constant, and the specific heat, 
pressure constant, are brought forward We have also 
important experiments on “Some Amalgams,” in which 
their mode of production and characteristics are dealt 
with A paper “On Surface Condensation of Steam” was 
largely conducive to the great improvement which the 
substitutionSof this method, for condensation by injection, 
has realised in the condensing enging of the present day 

In connection with his very egrli€st, work Joule gave 
special attention to the “construction of thermometers 
He was the first to produce accurate thermometers in 
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England, as Regnault did, just about us same time, In 


France 
Mr Dancer of Manchester. 
“On the Alteration of the Freezing-Point,” giving the re- 
sults of the observations of five and-twenty years on this 
curious phenomenon In the present volume the paper 
1s supplemented by observations carried down to Decem- 
ber 1882, X 

We mention, lastly, his papers glescribing experiments 
tə test the brittleness supposed to be imparted to@ron ° 
castings by frost—experiments which, so far as they go, 
negative altogether the popular idea on the subject, and 
with this mention we must take our leave of the volume, 
expressing once more our deep appreciation of its value, 
and earnestly hoping for the speedy appearance of its 
promised companion 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expr essed 
by his correspondents Neither can he undertake to retin, 
or lo correspond with the writers of, rejected manuscripts 
No notice ws taken of anonymous communicattons, 

{The Editor ws gently requests correspondents to keep ther letters 
as short as possible The pressure on hts space ts so great 
that et ts impossible otherwise to unsure the appearance even 
of communications contaimng interesting and novel facts | 


Long or Short Fractions for Great Natural and 
National Standards—Earth’s Axis of Rotation 


IN the two last numbers of the American School of Mines 
Quarterly Journal the leaned President Bainaid of Columbia 
College, New York, has involantaily opened a question of far 
wider interest than the particular one with which he set out 
For on his page 120 there stands the following 1emarkable 
statement — 

‘The length of the polar axis of the eath 1s a quantity which 
may with strict tuth be pionounced to be, up to this time, 
absolutely unknown ” ` 

Now if that really be so, the peoples of every civihsed country 
on the face of the eaith, who have been taxed dung the last 
hundred yems to the extent of milhons and millions for the sup- 
poit of magnificent aic-of-the-meiidian meastiing establishments, 
have some 1ight in common sense to 11se with revolutionary wiath, 
and demand how those enormous sums of their money, given to 
determine the size and shape of the eaith, have been expended 
And when shall we know the fa: gieate: distance of the sun ! 

But the statement can only be tine on some piivate inter preta- 
tion which 1s needless to inquire into, for when we take the 
various lengths of the eaith’s axis of 1otation as determined in 
modern times, and collected by President Barnard himself from 
very diverse sources indeed, we find them all to be coincident to 
four places of figures at least And considering that for some 
other most 1mportant natural standards the world is apparently 
content with a certainty of two places of figures only, the officers 
of the several trigonometrical establishments of all the countries 
of Christendom deserve high puaise, rather than blame, fo: the 
results they have succeeded in bringing out 

The mean of their last five measurements, as given by 
Piesident Barnard for the polar axis of the eaith, 1s 


e 509,492,732 8 British inches, 
the ten-millionth part of whick 1s evidently 
i 50 04927328 Buitish inthes , 


though že has chosen to buing it out as a very @ifferent quantity 
fadeed, viz 49 273 British inches 
But the :ather important pomt now to be discussed 1s, whether 
in practical use as a standard of measuie, either on paper or for 
mechanical werk, we should actempt to 1ealise that long fraction , 
or be content with the 
? a. 


50 0§ British inches, ri 


at which, as quoted by the Pregigent, I had years ago ventured 
to assume the said ten-mullionth of the eaith’s axis of rotation 
In place of merely, and perk@ps vainly, theorising on the sub- 
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ject, let us look id the giowth of modein opinion on a much 
@ide: question, but connected with fhe sare axis of rotation, 
viz the number of solar days in a t@pica! yea, reckoned now 
to be 365 2422414 + x, but assumed in tie old Juhan year = 
365 25 

Pope Giegory’s 1eformation of the caiendai, by intioducing 
the forme: (o1 something like it) m place of the latte: quantity, 
caused sufficient disturbance to all the ord.nary affaus of men in 
evely nation when it was fist adopted , and has some arguments 
which may be alleged in its favour still 

But 1f Tiea@anght a recent tract by so consummate a physi- 
cal astionome: as Piof *Simon Newcomb, he holds that the 
GiePoiian alteration has done so much moie haim than good, 
being quite a needless refinement, and 1s so totally unsuitable to 
calculations in physical astionomy, compared with the Julian 
yel, that civilised nations should, and presently will, 1etuin to 
that year and ieckoning, o1 ‘‘Old Style ”—leavıng a few 
cullous computers, whom it may concein, to prepare tables of 
couections where they are absolutely 1equued for theu own 
abstiuse and 1econdite pu poses C PIAzzi-SMYTH 

15, Royal Teuace, Edinbuigh, Apul 26 - 





The Ancestor of the Dipper (Czsclus) 


In NATURE for Apul 3 (vot xxix p 524) the Duke of Argyll 
desiies Mi Romanes to piove ‘‘that the d.ppe: once had an 
ancestoi which began to dive in water, xc” The Duke well 
knows that such ancestry cannot be exhibi ed, but seems unaware 
that there are othe: Zand buds that are drvers besides the dipper 
(Cinclus) J have often seen the wmtei wien Cait or dive thiough 
a sheet of water, and 1emain in the damp and dipping space 
behind the httle cascade The wate -thiushes (Sezrus, sp ) all 
wade in water, and often, seeing mmute mollusca on the bottom 
of the stream, plunge both head and neck beneath the suface , 
so that, often for seveial seconds, a lage pait of the body is 
submerged Now, these birds, like the winte: wren, still have 
the plumage “‘ pervious to water, and so are hable to be dienched 
and sodden”, but they have also the faculty of giving these 
dienched feathers such a good shaking, that flight 1s practicable 
a moment afte: leaving the wate: Swallows, too, aie often seen 
fiying in and thiough spray and thin sheets of falling wateis, yet 
with no detiument tó then fight power Certainly the water- 
thiushes o1 wagtails (Seuerus ludourcianus, atp capillus, and nove- 
bor acensis) have taken many pielminaiy s eps towards becoming 
as aquatic as the dipper (Czzzelus), and the winte: wien, and even 
Maryland yellow-thuoat, me not far behind. The Duke can 
scarcely deve any`comfoirt fiom tne dppeis, Mi Romanes 
can CHAS C ABBOTT 

Tienton, New Jeisey, U S A, Apul 18 





Double-storied Houses and Concave Roofs 


IN yom issue of January 31 I notice aieview of Mr Im Thuin’s 
book on the Indians of Guiana, in which attention 1s called to 
the mannei 1n which a pile dwelling may be conveited into a 
two-stoiied house, and Prof Moseley’s suggestion that the Swiss 
chalet did so o1iginate is quoted, the gene.al impression intended 
being apparently that this, ın the majouity of cases, 1s the ongin 
of a double-storied dwelling Now in that portion of the Hima- 
layas lymg south of the snowy iange, to which my peisonal 
expenence 1s confined, double stored houses are almost uni- 
versal, the lowe: story being used as a cattle-shed, ‘the upper as 
a dwelling , at the level of the floor a platform is cairied out 
fiom the building on one side at least, usually on three, o1, 1f the 
house stands clea: of the hillside, on all fom sides The only 
means of access to this platfoim and the uppe: story 1s by a 
laddei or flight of steps—it 1s difficult to say whic it should be 
called—but it consists of the tiunk of a tree split ın half on the 
flat surface of which a series of notches are cut to give foothold, 
this 1s placed 1n,a sloping position leading to the outside edge of 
the platfom, o1 if, as 1s often the case, tla platform is inclosegl 
by boaiding, thiough a hole in the floor It will be seen that 
this 1s a pimetple of constiuction suck as might easily have 
descended fiom a pile dwelling, and yet I cannot believe that 
this ıs the case, my reasons are (1) there are 1o lakes in the 
Himalayas ın which the habit of building on pyes could have 
been acquued’, (2) the hotises are built of dry stone, strength- 
ened at intervals by timber figmes, these frames being without 
exception horizontal, and built ifto the wall in comses, such a 
thing &s a vertical post being yknow ny while had the style of 
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stiucture descended fiom a pile dwelling, sot trace of the piles 
would probably have 1.emained, and the houge béen built on 
veitical posts whose interstices were filled in with stone, &c , (3) 
though two stores are the 1ule, it 1s by no means a universal 


rule the temples are fiequently three, and occasionally four ^ € 


and even five stories high, while those of the natives who aie 
uch enough to afford it, build thee-stoi1ed houses, the ground- 
floor being used for the cattle, the mt@rmediate one as a storeroom, 
and the uppei one as the dwellyg On the othe: hand, the Kols 
oi Koltas, an abouigmal race who are as a 1ule the seivants, gor 
practically slaves, of the so-calied Beahmin and Rajput lagd- 
owneis geneially inhabit a single-sto1ied cabin, but where these 
Kohs themstives own land and cattle, they, foo, have doyple- 
storied houses The true ongin of this style of building hes, T° 
fancy, 1n the fact that stone o: wooden slabs aie pracfically ghe 
only avail ble roofing maternal, and the prepaiing and collecting 
these, not to mention the timbers requnéd, forms a very sgiieus 
part of the labou. imvolved in building a house, and it is conse- 
quently an advantage to make one 100f cover both the cattle and 
their owner 1athe: than to undertake she labom and expense 
involved in two separate roofs a 

In this connection there 1s a point to which I would wish, to 
call attention When first entering the Himalayas I was struck 
by the fact that, wheieas the 100fs of the villageis’ houses were 
made wita a single straight slope fiom dge to eayes, those*of 
the temples were as a iule steeper near the 1dge, so as tô pre- 
sent a corcave outline, and as the ends were usually ornamented 
with deep weather boaids fiinged with pendet wogdeh ona- 
ments, while the cornes often had what can best be desciuibed 
as a wooden tassel, the appearance of the whole was decidedly 
Chinese, as I worked highe: up into the hsls, towards the 
region of the deodai, the ougm of this constinction 1evealed 
itself Where deodar 1s abundant the 100fs of the common 
houses, as well as of the temples, aie made of split planks the 
whole width of the tree, and fom 6 to 8 feet long, the 1dge 
being made water-tight py a coping cut out of a single deoda- 
tiee shaped into a 11dge above, while in the lowe: side a V-shaped 
moup iscut Ifthe row of planks next the i1idge wee set at a 
low angle, ıt might be difficult to fit this coping , but when the 
angle of the slope is high, the fitting 1s easier, and besides the 
beam by its weight grips the planks of the opposite slopes and 
holds them together effectually without the need of nails, a con- 
sideration of piobably fai gieater weight at the time when this 
method of construction o1ginated than at the present time 
Thus the ongin of the high slope near the ridge 1$ explaified, but 
to cany this high slope downto the eaves would necessitate the 
use of an inoidinate amount of maternal, and so the second row 
of planks 1s alanged with a gentle slope, wu» those 121e cases 
wheie the 100f is large enough to 1equne thiee separate 10ws of 
pdanks, the middle one 1s Alanged generally with a slope inter- 
mediate between those of the two maiggnal ones, end the,oof 
assumes a concave form As deoda: gets scaice the fist ioofs in 
which it disappeais are those of the villageis’ houses, and it 1s 
invailably the lower œ gentle slope that 1s the fast to beg oofed 
with stone , then this spieads on to the steepe1 jit of the roof, 
but here the slope has to be lessened oif the slates nailed on 
Where ioofing slabs can be obtained, laige and well-shaped, the 
latte: alte:native is adopted, and mgely the deoda: coping 
remains of the original wooden roof, as a last stage this too 
disappears, and the dge is made water-tight by ‘cairymg the 
slates of one slope ove: the edges of those of the other 
style of .oof, Lowevei, only persists where i1oofing slabs are 
obtained n such abundance and of such size that they can be cut 
to the cesued shape, whee slates aie only piocmable of small 
sizes and negular shapes, the concave. oofis soon found to be in- 
applicable, the higher slope nea: the 1idge disappeais, and the 
100f assumes the form of a single gentle slope, but in the temples 
the archaic foim survives I have called attention to this con- 
cave outline of 100f because a simular concavity of outline in 
Chinese ioofs 1s commonly said to be a suivival fiom the tıme 
when the ,Chinese dwelt m tents, this can haidly be the tiue 
explanation, for, as Feigusson has pointed out, the Tartan tents, 
and those of all nomads with which I am acquamted, have a 
convex and not concave outline Ido not know whethe: there 
are in China any tiees from which 1o0éfing slabs cof good quality 
aie o1 could be made, noi have I at present means of access to 
any books by 1eference*to which I could settle this question, but 
if such be the case if 18 mge probable that the concave outline 
ouginated as I have mdicated fbove than in the manner 
suggestéd by Fergusson ın hig book on Easter n aichitectuie 
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This letter hA already run to great length, but in conclusion I 
should Itke tð add a few words anent the wooden ornaments 
already referred to They are usually tuned m a lathe, and m 
shape are not unlike the ninepins of ow childhood, but the knob at 
the top 1s originally larger in proportion, and continued upwards 
into a tenon, the knob ıs then carved away so as to leave two 
mteilocking loops, and the tenon 1s fitged into the weather board 
At the corners of the 100f*there aie often pendent disks of wood 
fringed with these ninepins, go as to form a sort of wooden 
tassel These would answer well for a rude copy of bells which 
eimiarly fringe the 1@ofs of the Chimese pagodas, and it 1s 
possible that thereis a dnect connection between the two, but in 
any case their®association with a concave roof 1s at least a 
remarkable coincidence , B D OLDHAM 
è Canfp Matil m the Himalayas, April 9 
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° The Recent Earthquake 

SINCE the earthquake of Lisbon in 1755 troubled the waters 
of the fish-pond, callad Peerless Pool, in the London City Road, 
it fas been a well-known fact that earth-waves had a dnect 
influence fn producing an alteration 1n the level of waters inland, 
as well as m prodticing tidal waves sweeping the coasts The 
earthquake of Tuesday, Apni 22, has produced a marked, and, 
0 fm, p&manent, change in the level of underground waters in 
the» distri@t most affected by the shock, but how fat this influence 
extended there 1s pot yet evidence to show, for, judging by past 
expaalence, 1%ymay probably prove that springs have increased in 
volume“and the underground watei-levels have been raised over 
the whole area affected by the 1ecent shock, which includes the 
distuict lying detween Broadstaus and Bustol, 165 miles fiom 
east to west, and hom Spilsby to Ryde, 170 miles fiom north to 
south, and ppssibly beyond it It will be of especial interest to 
know whethe: the Wealden area, which, as Mi Topley has 
pointed out, was fiee fiom the moie duect influence of the shock, 
experienced any 11se 1n its undeigiound waters 

At Colcheste: the water supply is deiived fiom a deep artesian 
well in the chalk, the supply fiom which has shghtly lessened 
during the past few weeks, necessitating the lengthening of the 
suction pipes , and the necessity of still futher lengthening them 
was unde: discussion, when the Wate: Committee were agi eeably 
surprised to find that the eaith-wave of the 22nd had caused an m- 
creased flow of water, and a nse in the water-level of 7 feet, which 
has so far been maintained 

Eaathqualees were described by Mallet ‘fas the tiansit 
of a wave of elastic compiession ” This motion at Langen- 
hoe produced fissures in the gravel walks of the vicas 
garden, and at, West Mersea opened a fissuie a rod in length, 
which for a shoit time took off the springs which supply the vil- 
lage with very pure wate1, and wien, afte: an interval, the pools 
in which the wate: accumulates were again full, ıt was found to 
bê red and thick, and ın some of them to be stiongly miaed 
with chalk 

At Bocking the height of the water ın Messis Couitauld and 
Co $ well hes been taken weekly for some years , the surface of 
the well is 137 07 feet above the mean sea-level, and the heights 
given repiesent the number of inches the wate: rises above the 
surface , the results aie very remarkable, the mghest previous 
reading being on Easttr Monday, 1883, when ıt was 19 inches 

The following 1s the weekly :ecord of the level of water in 
Messrs S Courtauld and Co ’s well, Bocking, Braintree, Essex 
The observations are made at 6 am on Monday mornings, no 
water 1s drawn fiom the well on Sunday 


Corresponding period 1883 


1884 Inches e Inches 
March 31 19; Apul 2 13 
fepril 7 %5 » 9 12 

» 4 124 »» 16 133 
a. 2I 12 1, 23 144 
» 28 31% 3 30 16 

» 29 324 e = 
Mi 30 34 = ia ae 
May I 34. x — = 

23 2 36 - peer m 
7 3 . 85% a "T 
» 5 42 May 6 15 


The readings being weekly,eand the ear eu occuriing the day 
after the record was taken, unfortugately a week elapsed before 
the remarkable rise was astitamed , afte that the readings were 
taken daily, showing a continued gteady 118 in level 
e ha ° e @ 
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These facts tend to show that the 1ecent edrth-wave has caused 


the fissmes to open, and&o permit a freer circulation of Bates 
and that consequently the “‘cone of exhaustion” has been filled 
up with wate: , and that the only example of this effect so fay 
received should be from chalky districts 1s not surprising when ıt 
1s remembered, as Prof Ansted pomted out, that, though the 
chalk absorbs wate: freely, it parts with it slowly, the water 
derived from chalk-wells bemg due more to water tiavelling in 
the joints and fissmes than to the wate: stored in the chalk itself 
It would appear probable that when the mgeased volume of 
water now running off, through the enlaiging of the sectional 
airea of the fissures, 15 again lowered by ‘pumping, te olf 
artesian giadients will be resumed, and that the present increase 
will be only temporary 

As Secretary of the Underground Wate: Committee gf the 
Buitish Association, I shall be glad to receve any furthe: mfo- 
mation on these phenomena C E Dr RANCE 

Museum, Jermyn Stieet S W 





From iecent observations I have concluded that the seismic 
vertical was at o1 nem Dr Gnueen’s house, close to the Stiood 
or Causeway which connects the mainland of Essex with 
Meisea Island ‘The house was built in 1860, and ıs therefore 
new I may hee observe that (as I hinted before m former 
letters) the modern, cheaply-built cottages were not so much 
affected as the more ancient ones The chimneys, walls, &c, 
of the latter were invariably destroyed, damaged, or cr1acked— 
the former seldom so I was much surpused at this The fist 
thought naturally was that these ‘‘jerry-built ” houses would be 
shaken down like a pack of caids Is it that their very looseness 
of structure 1s in then favom, as compaired with the stiongei-bult 
cottages of two and three hundied yeas ago? I have somewhere 
seen that in earthquake-visited centres the houses most secuied 
from destruction are the loosely-buult, low edifices One can speak 
plainly on this matter, as no premium 1s requued to encou1age 
the development of ‘‘jerry-building ” 

Di Green’s house is literally spht and cracked 1m all direc- 
tions, and the splits and ciacks are the most vertical of any to 
be seen The entire building was twisted on its foundations 
At the south-west coiner this 1s visible to the amount of about 
one inch and a half Dı Green informed me he was hfted up, 
as if fiom behind, and shot violently forward 

A fiend of mine 1emaiks (and I noticed the same fact in my 
noté-book, but omitted inclosing ıt ın my last communication) 
that the railway cutting at Wivenhoe appears to have bioken the 
continuity of the undulations, fo. the houses contiguous to it are 
comparatively uninjured 

A noteworthy fact in connection with the recent earthquake, 
to which I can personally testify, and which appears to be the 
geneial expetience of all the most tiustwoithy obseiveis I have 
come acioss, 1s that the sounds o1 noises pieceded the oscilla- 
tions for an appreciable period of time Mallet’s expeiiments 
showed that the shock of an explosion travelled through wet 
sand at the rate of 951 feet per second In Ipswich we are 
situated chiefly on drift sands and London Clay, and allowing 
that the earthquake shocks travelled through these stiata at a 
moie rapid rate, ıt 1s not likely to have been much more 1apid 
As sound travels at the rate of 1118 feet per second, it 1s very 
probable that the norse accompanying the eaith-movements pie- 
ceded the oscillations 

Mr Wilkins, the well-known yaciu-buudei at Wivenhoe, tells 
me he was standing at the time the earthquake occuned ın the 
yad, and his first mpression was that a new yacht he was 
looking at was heeling over, and he called out so to his workmen 
in the shop close by Then followed the crash of the tall 
chimney and the 1ending of the walls The workshop has am 
upper floor with windows on each side, and, as he stood in the 
yad, M: Wilkins says the oscillatory*waves were such that he 
was enabled to look 1ight thiough these windows, so as to see 
the falling chimney#of the buildings on the othe: side He cal- 
culates that there must have been a ıse and fall of the giound of 
2 feet 9 inches to have enabled him to do this 

On Saturday, May 3, the membeis of the Ipswich Scientific 
Society made an excursion to Langenhoe and Peldon, and Mr. 
Henry Miller, C E , the honorary secretary, kindlastook the follow- 
ing exact measuements of the rents seen m a building adjonming 
Peldon Mill There are twaggf them, succeeding each othe: at 
a short distance, and they pass though the biichwogk at an 
angle of just 30° Ag the gible end of this building there 1s 
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She @rick shaft of the mill stands by wif, and is about 40 feet 
sigh The upper part, ten feet from the top, 1$ broken nght 
through, evidently by the swaying motion, and 1s twisted round 
ee on the lower part one inch and a half towards the south-east 
The size of the chimney at this part 1s 3 feet 9 inches square 


~e $iInview of M: Topley’s suggestion that he earthquake may 
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have some connection with the underlying ridge of Palseozoic 
rocks, ıt would be interesting to know if any shocks were felt in 


the Boulonnais agd the Ardennes J E TAYLOR 
Ipswich Museum ä 
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AT the Cross Farm, East Meisea, on April 25, I was shown in 
the garden two places where water, 1t was said spouted up shortly 
after the shock on the 22nd They were about ten yards aparit 
on a freshly dug piece of giound on a slight slope, and the woman 
who lived in the house close by informed me that after the shock 
she had observed water spouting out fiom them, and that ıt con- 
tinued to do so until afte: he: dinner, which was at one o’clock, 
when it ceased There was enough wate: she said to cause a 
small stieam to 1un down fiom each place towaids her house, 
where they formed a puddle , he: husband tasted the water and 
told hei ıt was brackish There was still evidence of the truth 
of this statement the eaith at each spot was aamp, as was also 
a small channel which the wate: had made running down the 
slope It appeared as 1f a small undeigiound watei-pipe had 
bust and the wate: had been forced above the surface Cross 
Farm, I believe, 1s about a quarter of a mile from the sea, and 
peihaps twenty feet above its level EDWARD NEWTON 

Lowestoft, May 5 


THIS village lies paitly on the lowest beds of the Chalk, and 
partly on the “Gault , it 1s between N lat 51° 49’ and 51° 50, 
and W long 0° 40’ ando® 41’ Theshock was felt at the church, 
and at two cottages where are invalids in bed Tne church 1s 
on rising ground at the edge of the chalk platform which hes 
below the Chilterns, some two miles away fiom them I was 
on the scaffolding erected for repairs to the church At a little 
past nine—it could hardly have been later, I think, than 9 15, 
if so late—I felt the church give what seemed lithe a fierce 
shudder This seemed to begin on the east, rather to noith, 
and travelled westwards neaily By shudder I mean that a sort 
of vibration began, which almost instantly increased ın intensity, 
reached a climax, and then rapidly decieased and died away 
It seemed to me to begin shghtly north of east, because I 
remember feeling (for what reason I can hardly say) that the 
cause was hidden fiom me behind the east end of the chuich 
I was on the south side, some eighteen feet from the south- 
east corner A. moment after a whirlwind followed, which 
began, as I find, nea: the top of the slope north-east of -the 
church, and followed the churchyard wall which bends round 
the churchyard to south-west In a cottage on the junction of 
the Chalk and Gault (or very near the junction), according to 
the result of inquiries I have made of an invalid there, the 
pictures on a wall lying north-west and south-east waved from 
and to the wall, but seemed also to move along 1t somewhat, 
te north-west and south-east Flower-pots on a table iocked 
in a duection almost east and west, and a window facing the 
south-east shook , he: bed also, lying noith-west and south-east, 
waved, and seemed as if giving way Thuis took place, she says, 
a little afte: nne In a cottage on the Gault where another 
invalid was lying, a window facing south-west rattled, a pic- 
ture shook on the wall on which it 1s fixed, and the bed, lying 
south-east and north-west, also waved This was, she thought, 
at nine, but the time must have been later She noticed that 
the wind was still Wo noise was heard except the clatter 
caused by the tatthng of the buildings, but at a mull on the 
Icknield Way, near Tring, lying at nearly lat 51° 48’, and long 
o° 40’, a rumbling was heard FREDERICK W RAGG 

, Masworth Vicuage, Tring, May 6 = ® 
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THE following paragraph from the Feld of May 3 will pio- 
bably interest tose of your readers who have seeh my note in 
the last number of NATURE (p 6) — 
“Black Rain —Yesterday @frnoon (April 28) a violent 
e thundegtorm raged over the district between Churcn Stretton 
and Much Wenlock Torrens & rain fall, seemingly a mixture 





he never saw anything like ıt but once I cé@ftawmly gever saw 

such a coloured iain, and I intend to have a bottle of ıt analysed 

Even this afternoon the httle brooks are quite black, and the 

ruts in the roads look as if ink and wate: had been poured into 

them —Rev R I Buppricomse, Ticklerton, Church Stretton ” 
An analysis of the rain which fell at Stonyhurst showed that 

the impurity was almost ehtirely carben S J Perry 
Stonyhurst Observatory, Whalley, May 4 


The Remarkable Sfnsets e 


BECAUSE of the volcanic hypothesis that has been pioposed 
to account for the red sunsets of the past fall and winter, oth% 
instances where similar phenomena have been seen afte: hke 
eruptions are of interest 

Graham’s Island, which arose off Sicity in 1831, attracted 
attention fiom July 19 to August 16, but was most active on 
August 7, according to the account given by John Davy ım the 
Philosophical Transactions for 1832 Thæsame writer says (p 
252) —‘‘In the month of August a singular appearance “vas 
witnessed in the heavens, many evenings successively, both heie 
and in Sicily Soon afte: sunset the western sky became ofa 
daik, luud red, which extended almost to the zenith, and con- 
tinued gradually diminishing in extent and intensity evn beyong 
the limit of twilight ’ à g 

A few days afte: this eruption, August JI and 12, on the 
clearing away of a huincane, the sun appeared blæ at thee Be- 
muda Islands (Amer Journ Ser xl p 323), on August 13, 14, 
15, at Mobile, in the southern part of the United Stages, the 
rays of the sun were pale blue or violet, varylwg to sea green 
(Amer Jouin Ser xm p 198 3 

In the month of October the sunsets were piomanent enough 
in the vicinity of Washington to attract popula: inquuy At 
Alexandiia, Virginia, October 1g, the heavens continited to 
ieflect a very red light for a long tume afte: the sun had set 
October 13, at midday, the sun had a silvery appearance, and 
its rays gave a ghastly appeaiance to the countenances of persons 
Between 3 and 4 pm -t appeared greenish blue (Nies Register, 
October 1831) L G CARPENTER 

State Agricultuial College, Lansing, Michigan, USA, 


April £7 





Ir may interest readers of NATURE to leain that,on the, occa 
sion of a1ain-storm at § pm on the 26th ult at Crowle, an 
agricultural village a few miles eastward of this city, the rarm- 
water was so greatly discoloured and loaded with an ash-lhe 
matte: as to present, until afte: subsidence, a deep black hue, 
when caught in vessels plaeed for the purpose Again, on 
Saturday last, the 31d mst, on the occurence in this city of 
1ain-stoms during a half gale from the nortli-west, there remautted 
after the storms, on the panes of windows exposed to the north 
west, a considerable film of dust which had fallen with the rain 
While writing ıt may be mentioned that the gphenonfenon 
desciibed as 1ed sunrises and sunsets has prevailed here, before 
and afte: sunset, ever since November 9 last , of late, in gradually 
decieasing tone and vauety of colom, and extent of sky area 
The coloration at this date 1s of a .uss@t hue, and there is a e 
steely glare J Lu Bozwarp 

Worceste1, May 5 
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Rotating Thermometers 


In 1eference to the Froude thermometer, to which attention 1s 
drawn in you: last number (p 6)°byeM: Hazen, I feel con- 
fident that 1f its ments were better known it would be upi- 
veisally employed, not only as insug among all observes 
absolute uniformity in the record of the temperature of the ar, 
but as affording the only satisfactory means of determining the 
degree of saturation by means of the wet and dry bulb Nothing 
1s more peiplexing to the meteorologist than the selection of his 
screen and of an appropriate site The. system of whirling a 
thermometer rapidly thiongh the an effectually dwarfs all 
external influences from the iapidity ‘with which renewed 
particles constantly impinge on the bulb, and it 1s*well known 
that in the case of the wgt bulb the indication 1s greatly affected 
by the presence o absewce of wind* I found this to be practi- 
cally the only means d% determipıng the temperature and 
humidity.in a steame: at sea The,only objection was the ın- 
convenience and risk cf whirling small thermometers on a string, 
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anc the difficulty, ¥weading without affecting their record , but 


this I completely got over as explained in my ‘‘ Visit to South 
America,” 1878, by using a simple whirling table, on which the 
thermometers were fixed, the reading being effected by bringing 
them in succession under a plate of glass covering part of the 
circumference of the table Nothing can exceed the simphiity of 
such an arrrangement, which 1s almost mdependent of position, 
and with saal? thermometers affords a un:formity and accuracy 
impossyolé of attainment with a fked thermometer, as ıt becomes 
agepeating instrument by a few extra turns of the table, thus 
imwuring freedom from erfor of observation I have used this 
system for many years with most satisfactory results, 
° EpwIn CLARK 


e 
Science and the Public Service 


WHILST sincerely 1egietting the new scheme of openly cutting 
down the science maiks ın the army examinations, I think it 1s 
rot so much the low maximum of marks supposed to be attain- 
able which is discour@ging the science subjects, as the low 
marks ite given at all Government examinations (excepting 
the Indian Woods and Forests) to any one who 1s so unwise as 
“o take up natural science To take, as an example, the Indian 
Civil Servige marks of last year While in French and German, 
e@ch of whgch is a 500 subject, more than 30 per cent of the 
candidates obtained ove: 200 marks, in chemistry, which 1s 
also a 500 subject, only two out of thirty-two, or 6 per cent, 
scored*over 2 The marks in the othe: subjects included in 
the fatal column of natural science are equally low Now I do 
not think that any one will maintain that science 1s not properly 
taught at Cliftom, Dulwich, &c , yet ın French and German a 
boy has every chance of obtaining 100 marks more than m 
chemistry (the highest marks last year were—chemuistiy 229, 
Fiench 325, German 347) Two possibilities present them- 
selves ° either the clever boys will not take up science subjects 
at all owing to the low marks persistently given, or the ex- 
aminers expect more chemical knowledge from a boy of eighteen 
{who must take mathematics or classics, English, &c , in addı- 
tion to chemistry) than he can possibly acquire I trust that 
examiners may be induced to seriously consider the last possi- 
bility FCS 





. THĘ ROYAL CORPS OF NAVAL 
CONSTRUCTORS 


BY an Order in Council of August last this corps was 
established , an Admualty Circular of November 
last published the details of the. new arrangements , and 
the result of the first examination for the grade *of 
“ QudentS ın Naval Construction” has recently been 
announced Animportant change has thus been made 
in the entry, training, and promotion of the professional 
officérs upog whom devolve the responsibilities connected 
with the design and construction of ships for the Royal 
Navy , yet little public interest has been evinced There 
can be no dispute, of course, as to the great im- 
portance attaching “to the maintenance mn the Inghest 
state of efficiency of the constructive department of the 
navy Shipbuilding ıs making such rapid strides that all 
who have to take part in its developments, whether for 
war or for commerce, require a highly scientific as well as 
a thoroughly practical education, 1f they desire to keep in 
the forefront of progwes? And for modern war-ships 
wth their high speeds, heavy burdens of armour and 
armament, and labıfty to damage in action, specially 
difficult problems continually present themselves, the 
solution of which is only possible by means of scientific 
procedure Recogmsing these facts, ıt may be well to 
make a brief statement respecting the new Constructive 
Corps, and to indicate the manner in which its creation 
may be beneficial not metely to the public service but to 
the mercantile mariné 
It is only proper to 1emark at the outset that the Lords 
Commissioners of the Atimiralty héve hitherto been the 
chief patrons of the scientific eduwatioa of shipbuilders in 
England , and to their generosity has been due the exist- 
ence of the only estalighments in which the higher train- 
o > ə d 
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ing of naval archıtectą was provided for Early ın thg 
present century (1811) 
continued at work for more than twenty years „It was 
established in consequence of the absolute necessity for 
opposing to the well-trained French naval architects men 
of equal education and ability, who could not be found 
at that t.me in our naval service Ship-designing was 
clearly in a very inferior position here, when no shame 
was felt m building servile imitations of vessels captured 
from the French In 1832 this school was abolished,eand 
for sixteen years there was no training establishment of the 
kind ies for English students But during that interval 
men educated at Portsmouth occupied important positions 
both in tne Royal Naval service and in private establish- 
ments, helping to maintain our national reputation In 
1848 a second school was opened at Portsmouth, on a 
much more modest scale, and destined to have a shorter 
life, for ıt lasted only five years That brief period 
sufficed, however, to produce a number of men stil hold- 
ing some of the highest positions in the profession 
Another interval of ten years elapsed, and then the Royal 
School of Naval Architecture was opened at South Ken- 
sington. the Admiralty giving it large support, although it 
aimed at educating other than Admiralty students Since 
1864 there has been no interruption in the good work, 
although in 1873 the establishment at Kensington was 
broken up, and the Adm.ralty section of ıt transferred to 
the Royal Naval College at Greenwich There, as at 
Kensington, all comers are welcomed if they possess 
sufficient preliminary training, and private English stu- 
dents, as well as foreigners, have opportunities for instruc- 
tion afforded them as good as those which the Admiralty 
provide for their own students By the munificence of 
Mrs John Elder the University of Glasgow has had a 
Professorship of Naval Architecture recently established, 


; and the classes will, ıt 1s understood, commence work 


this year But up to the present tume the Royal Naval 
College affords unrivalled opportunities for instruction, 
and may challenge comparison with any simular institu- 
tion in Europe 

By means of the very excellent training schools in the 
Royal dockyards, and the large field of selection from 
among the apprentices, the Admiralty have been able to 
secure a continuous supply of well-prepared students for 
the higher training at Kensington or Greenwich , and thus 
have obtained the educated naval architects required for 
the public service Nor ıs thisallthat has been done A 
very considerable number of the trained men have passed 
from Admuralty employment into private establishments, 
where they have done and are doing good work 

It may be asked, in view of these results, why change a 
system which has worked so well? The answer is two- 
fold Fust, there were grave objections to the continuance 
of the restrictions imposed by the regulations for first 
entry into the service Second, there was not proper recog- 
nition of the special training which a student had received 
when he passed out into actual work, nor any guarantee 
of a subsequent career These points require bnef 
explanation 

Althoughsthe Admiralty so fully recognised the value of 
scientific training for its naval architects, and made pro- 
vision for ıt, yet for half a century they maintamed regula- 
tions which necessitated the first entry mto the service 


being made eithereas an apprentice or as“a working man 


A few exceptions may be quoted but the general rule 
was as stated The result of this arrangement was that, 
with few exceptions, candidates for entry came from the 
working classes, and there was no attraction mto the 
service of tle sons of persons in good social positions, such 
as very commonly become pupils of civil or mechanical 
engineers This was obvwygsly a matter which required 
alteration The competition for entry was absolutely free, 
no doubt, but it @ag surrognded by conditions which 
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Competition was of the essence of the whole system— 
unlimited and fierce There was an open competition for 
entry as apprentice, with probably ten times as many 
candidates as there were appomtments, then fiom 
amongst each year’s successful candidates—perhaps 
thirty or forty in number—three only could reach the 
Naval Collegé after fiye or six years’ work and frequent 
examinations Supposing the College course successfully 
passed, and the student launched on his professional 
career as a fully certificated naval aichitect, he then only 
began a fresh series of competitive evamimations on the 
result of which depended his future promotion This was 
a second objection to the old scheme ıt was much the 
same as if a wrangler were called upon to begin work as 
teacher inan elementary school, and to compete fo: that 
position .n elementary subjects with men who knew little 
or nothing beyond those subjects 

Both these objections have been disposed of by the 
constitution of the Constructive Corps For the future, 
while the apprentices in the dockyards will still retain the 
possibility of advancement to the highest posts,a new 
class 1s to be created, termed “Students of Naval Con- 
struction” Not more than three are to be entered 
annually by open competitive examination, they will 
receive special training at Portsmouth for six yeais in 
both professional and educational subiects, living mean- 
while in quarters there, and receiviu.g the same treatment 
as 1s given to the students in course of traming as engineer 
officers of the Royal Navy No possible objection need 
be felt by any gentleman in placing ms son under these 
conditions, and the training 1s certain to be thorough 
Once entered at the Training School, a student has a 
definite caree1 before him, piovided he 1s well behaved 
and diligent He has simply to pass certain standaids to 
insure entrance into the Naval College , and similai con- 
ditions hold good duiing his stay there, as well as at his 
graduation therefrom Very properly, powerful induce- 
ments are offered to the students in order that they may 
exert themselves and pass out in the highest class , but 
those who pass the standaid fixed aie to 1eceive appoint- 
ments at once as Assistant Constructors in the Royal 
Navy With position thus assured to begin with, and 
with duties to perform suited to the special tamung 
received, the graduates of the Naval College can look for- 
ward to an honourable and useful career m the Construc- 
tive Corps Promotion throughout the subsequent stages 
is to be by selection, and not by competition, selection 
being governed by the reputations which men make m 
their professional work 

There are many degrees of rank in the new corps, 
reaching up from the junior assistant constructors, to con- 
Structors, chief constructors, and the highest offce—that of 
Director of Naval Construction, now so worthily filled by 
Mr Barnaby But from the highest to the lowest all the 
members of the corps have recognised positions in due 
relation to one another This is a great gam 

Still another notable feature in the new arrangements 
1s the possibility which now exists for a nayal architect 
who has obtained his training outside the Admiralty 
service to enter ıt after he has proved hus capabilities for 
the appointment of assistant constructor by passing a test 
examination a? the Royal Naval College There are cer- 
tain limits of age laid down, and it 1s possible that the 
number of candidates who will present themselves for 
some time to come will not be gieat At the same time 
the Admiralty have shown a wise discretiofiin thus ex- 
tending the field from which then shipburkding officers 
may be reciuited The puvate tiade has drawn largely 
hitherto from the Admiralty staff perhaps some return 


e will be made in future 
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officers at the Admnalty and in the Rql dockyards, and 
all the specially educated men from the" Na¥al College 
who have been successful in their course of study Pro- 
vision 18 also made for admission to the corps of 
subordinate shipwright officers from the dockyards who 
may be qualified for the appomtment This is a matter 
of less public interesf than those above mentioned, but it 
has a very important bea1ig on the discipline and smooth 
working of the dockyards 7 
These are the main features ofethe new arrangements 

They promise well for the future While retaining foi the 
apprentice class their possibilities of adYancement to,the 


“ =e 


highest positions, the Admiralty have greatly enlarged the? 


field of selection for then constructive staff, and made ıt 
possible for any gentleman to place hgs son in the Training 
School at Portsmouth with the assurance that the str- 
roundings will be as suitable as the system of training 1s 
excellent Further, the Admuralty,have recognised the 
wisdom of trarning men who from the first shall take*rank 
as officers, and not becompulsorily forced through the grade 
of workman in order to become officers This 1s what 1s 
done in all the principal foreign navies and in private 
establishments ıt need not involve any loss @ practieal 
knowledge of details, and it 1s a gain from an admunis- 
trative point of view ° 

For my present purpose ıt will suffice to fermimafe here 
this sketch of a “new depaiture” which promises well 
for the Royal Navy, and to which most péople Will wish 
entire success There arê matters of detail which seem 
open to criticism, and it would be inteiestipg, did space 
permit, to show in what respects the new regulations re- 
semble or differ from the gortesponding 1egulatfons in 
force ın the French or other foreign navies As this 
could not be done within the limits of this paper, I have 
been content to draw attention to the openings which the 
Admuralty have presented to youths who have a taste for 
naval architecture, but who would not submit to the 
drudgery of an ordinary apprenticeship, and have en- 
deavoured to point out how the public service may be 
benefitted by the changes mtroduced 

The shipbuilding piofession has hithertg been.a very 
“close” one, both m the public service and outside it 
But it may be reasonably anticipated that, at least in the 
Royal Navy and possibly ın private establishments also, 
a change of system would piove advantageous If the 
conditions for admissiof and training ate made to re- 
semble more closely those holding good m varjous 
bianches of engineei:ng, there seems no good reason 
why a larger number of well-educated and intelligent 
young men should not adopt naval architectyre as 2 pro- 
fession Tne new Constructive Corps has been cieated 
on the recommendation of a departmental Committee, of 
which Sir Thomas Brassey was chairman The Report 
of this Commuttee, as well as the mutes of the evidence 
taken by them, have been published as a Parliamentary 
Pape: (No 277 of 1883), and will well repay perusal It 
may there be seen that the appomtment of the Committee 
resulted chiefy fiom action taken by Admiral Sir Houston 
Stewart, when Controlle: of the Navy and it 1s a matter 
of great gratification to myself that I had the honour of 
assisting that distinguished officer in the preparation. of 
the scheme, which was substanualy recommended by the 
Committee for adoption, and has been adopted by the 
Admiralty A few years’ expeizience will decide whether 
or not the benefits anticipated from the changes above 
described will be realised Much must depend, no doubt, 
upon the manne: m which the scheme is developed, and 
the pocess must be gradual and carefully watched if it 
is to be successful But whatevér the resglt may be, 
nothing but good can come from the changes which 
enlarge the field of gblection for the shipbuilding officers 
of the Royal Nawy, avd which unite in one corps all 
ranks and classes of the constrycttve staff 
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THE FLORA OF PATAGONIA! 


THIS work, the joint production of the late Prof 
Lorentz and of Mr G Niederlein, is a substantial 
addition to our knowledge of the vegetation of one of the 
least explored portions of the earth It forms one por- 
tion of the scientific results of the epedition into Pata- 
gonia conducted in 1879 by General Roca, who has since 
been ele¢ted President of the Argentine Confederation 
The Indians who, under he vigorous and stern adminis- 
tration of General Rosas, had been terrified into inaction, 
if not into submisf:on, gradually took courage when they 
Had to deal with less energetic opponents At repeated 
integvals fhe wandering tribes, especially those of Arau- 
caman stock, made destructive incursions through North 
Patagenia “and the south of the province of Buenos 
Ayres massacring the white settlers and driving off the 
cattle It had long Reen the declared policy of the 
Argentine Government to confine the Indians to the 
1egion south® of the Rio Negro, by establishing mulitary 
posts at suitable points in the valley of that river, and to 
carry out this project was the object of General Roca’s 
expedition $ The chief station occupied was Choloechel, 
a large island inclosed by two arms of the Rio Negro 
From thence the upper valley of that river was followed 
to its juħchon With a large tributary, the Nauquem Prof 
Lorentz had already returned to Buenos Ayres, while Mr 
Niederleit travelled northward to Mendoza Although the 
expedition was carried out at an tnfavourable season—the 
autumn and early winter of the southern hemisphere— 
the authors succeeded ın collecting 337 species, of which 
thirteeneare ferns and the remainde: flowering plants, in 
a district which includes only the north-western portion 
of Patagonia It ıs not, however, easy to say how many 
of the numerous species not hitherto recorded as natives 
of Patagonia are henceforward to be added to its scanty 
fiora Many of the species recorded were found in the 
region lying north of the Rio Colorado, whichis generally 
regarded as the northern boundary of Patagonia, and are 
not said to spread to the south of that river Again, as 
many as,sixty-fve species of flowering plants were collected 
In such an imperfect condition that the authors have not 
been able to assign to them specific names, and many of 
these will doubtless be found identical with those already 
known as natives of the country Further, 1t must be 
added that, of twenty plants destiibed as new species 
several appear to rest, upon slight distinctive characters, 
which, in the eyes of many e\peilenced botanists, will 
entitle them to be counted rather as varieties than as 
altogether new species 
Making due allowance for these deductions, ıt appears 
that we may reckon about 150 species as additions to the 
meagre catalogue of the plants hitherto known as indi- 
genous to Patagonia, scarcely 300 in number for a teiri- 
tory more than 1000 miles m length and from 200 to 400 
in breadth Apait from the interest felt by the systematic 
botanist in the special forms of vegetation displayed in 
each region of the earth, many questions of a more 
general character are suggested by the study of local 
floras, and that of Patggomia is especially suggestive 
Ever since naturalists ceased to regard the existence of 
each organism as due ® a special and separate act of 
creation, and have learned that the existing population 
of each region 1s derived by descent with modification 
from earher races, the influence of geological and physi- 
cal changes has assumed a paramount importance in 
regard to all changes relating to the geographical distri- 
bution of plants and animals If we seek to understand 
how the floraeof a giver region of the earth has come to 
be what it is, our first busmess is to inquire into the past 
history of that region, and o ascertaig) from what sources 
the indigenous species may havegsbeer derived With 


z “Informe Official de la Comisiqn Cientifica agrezada al Estado Mayor 
General de la Expedinon al Rio Negro (Patagonia) bajo las ordenes del 
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1eference to the special features of the Pate conidia flora 
the subject was discusse¢Nduring the past winter at 
meeting of the Linnean Society It was then pointed 
out that nearly the whole of Patagonia and a considerable 
part of the adjoming Argentine territory had been raised 
from beneath the sea-level during the latest geological 
period, and that the only quarters fiom which the vege- 
table population could be derived were either the range of 
the Andes or the subtropical region now inclyded in the 
northern Argentine provinces It wag argued that the ex- 
ceptional poverty of the Patagonian flora is not mainly dug 
to climatal conditions, but to the fact that in the time 
which has elapsed since its upheaval only a relatively 
small proportion of the plants of the adjoiming regions 
had been modified to suit the conditions of life in the 
newly-formed territory 

It 1s interesting to see what light ıs thrown on the sub- 


ject by the present work, which, although bearing the 


date 1881, appears to have but very recently reached this 
country Our previous knowledge of the flora was nearly 
confined to the region near the coast, whereas most of 
the plants here enumerated come from the territory near 
the eastern base of the Cordillera Whether owing to 
the season, or to the fact that they do not extend to the 
interior, many of the indigenous species known to occur 
nea: the coast—at least a hundred might be enumerated 
—aie absent from the enumeration of MM Lorentz and 
Niederlein But a comparison of all the materials acces- 
sible displays a remarkable degree of uniformity m the 
general features of the vegetation When raised from 
the sea the newly-formed territory of Patagonia was de- 
pendent for a vegetable population on the immugranc 
species which it might receive either from the range of 
the Cordilleia to the west, or from the subtropical region 
to the north As a matter of fact the predominant 
features of the vegetation are derived from the lower zone 
of the Andes, the majority of the species being either the 
same or slightly modified forms of plants of that zone 
Our knowledge of the eastern slopes of the Andes in 
Patagonia is so imperfect that we cannot say whether a 
few apparently very distinct plants, two of which are here 
described as types of new genera under the names 
Niederleinta and Grisebachiel’a, are derived from the 
higher zone of that range, but ıt 1s remarkable that as a 
general rule very few of the characteristic plants of the 
higher Andes should have been able to adapt themselves 
to the conditions of life on the plateaux of Patagonia 

The plants of the subtropical region have exhibited 
greater power of adaptation to new conditions Of the 
larger trees none have been able to spread so far south- 
ward, and, except where planted and specially protected, 
it 1s not likely that they eve: candoso But of the small 
bushes and perennial herbs wh.ch make up the bulk of 
the flora a considerable number must be reckoned as 
more or less modified descendants of subtropical types 
It ıs rather singular to note that this power of adaptation 
seems to be characteristic of ceitain groups or natural 
orders The most marked instance ts that of the Legu- 
munose In the Old World the tribes of this family 
characteristic of the tropics show no tendency to extend 
into the warm temperate zone, the only exceptions that 
suggest themselves to the writer being a few acacias m 
North Afiica, whereas we find in this volume out of 
twenty-one species of indigenous Leguminosz ten belong- 
ing to characteristic genera of the tropics, thcluding two 
species of Cesa/pznta and one (new) species of Mznosa 

The condition of an extensive territory inhabited by a 


them probably but imperfectly adapted to their environ- 
ment, was evsdently very favcurable for célqnisation by 
new immigrants, and the chances in favour of the new 
comers were further increagggl on the introduction of 
agriculture and of domestic git from the Old World, 
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perennial herbs, and cattle make wai on the species suit- 
Jame time carry with them 
the seeds of many species adapted to such means of trans- 
port. To these causes we must attribute the wide diffu- 
siorof many plants, chiefly from southern Europe, intio- 
duced by man, either accidentally or intentionally, into 
the Argentine region and North Patagonia A few of 
these appear to have spread beyond the bounds of 
European colonisation, but the majority seem to keep 
pace with the extension of the white race and of domestic 
cattle 

This volume, dated 1881 when it went to press, but not 
published ull 1882, 1s very well printed and illustrated by 
twelve well executed lithograph plates, in a manner credit- 
able to the typographc resources of Buenos Ayres, 
and reflects honour on the administration of the republic: 
and on General Roca, who, as commander of the expedi- 
tion, deserves the credit of associating with his staff several 
competent scientific men We probably owe it mainly 
to his influence that-the results have been given to the 
world in a manner so complete and satisfactory Pt 


ACROSS THE PAMPAS AND AMONG THE 
ANDES? 


THE interest attaching to the confederation of South 
American provinces known as the Argentine Re- 
pubhc more than justifies Prof R Crawford in the 
publication of an account of kis ,ourneys across the 
Pampas and the Andes Some fourteen years ago the 
Government of the Province of Buenos Ayres, foreseeing 
the vast importance of a line of railway which would 
connect the two oceans, entered nto an agreement with 
the firm of Warmg Brothers of London to send out a 
staff of engineeis to explore and survey a route for a pro- 
posed Transandine railroad Prof R Crawford was 
given the command, and, with his colleagues, left Liver- 
pool in March 1871 for Monte Video, which was reached 
after a voyage of a month’sduration On landing, it was 
soon ascertained that matters were in desperate plight 
at Buenos Ayres The frigh-ful epidemic of yellow fever 
was still raging, the local Government had proclaimed 
public holidays and itself mugrated to a distance from 
the doomed city, business of all sorts was suspended, and 
silence reigned ın the streets Under these circumstances, 
but for the pluck and energy of Piof Ciawford, the 
scheme for the survey across the Pampas would have 
come to an untimely end (that from the Chih side had 
commenced towards the end of Apri] 1871) , but he deter- 
mined it should proceed, and never let the local authori- 
ties have any rest until all preliminaries were settled In 
the meanwhile the enforced sojourn at Monte Video was 
not over pleasant The city was m a state of siege, and 
1t was not for some time after the arrival of the party that 
a temporary peace was patched up Weary of the forced 
delay, Prof Crawford and some members of his party 
visited Concordia and made a survey for the Salto Grande 
Canal They passed, in their voyage up the Plate, Buenos 
Ayres, looking in the distance bright and pleasant, though 
death was stalking through it In steaming up the 
Uruguay they saw Liebig’s famed extract-8f-beef factory 
at Fray Bentos, and McCall’s vast establishment at Pay- 
sandu In an accOunt of a short eacursion made from 
Concordia, we find the followmg interesting anecdote 
about the black vulture (Cathartes alratus) of La Plat&, 
perhaps the coolness of the vulture’s behaviour 1s fully 
equalled by the coolness of the driver ın appropnating 
the stray horse — . 
“The roads were very sandy, and the wheels sank 
deeply into them, making the carnage heavy to draw, so- 
that the driver gladly appropriated a stray horse we met 


t “Across the Pampas and thè Andes” By Robert Crawford, M A 
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upon the way that seemed inclined to gom himself to ours, 
and having extemporised a rude set of ħarnêss with some 
spare pieces carried in reserve, attached him to our team, 
and drove off in tnumph with this new acquisition 

“I was sitting on the bos-seat with my gun in hand, 
when a black vulture came flying past, at which I fired, 
bringing ıt to thé ground with a broken wing The 
strange horse testified his dissatisfaction with the pro- 
ceeding by the most violent plunging and kicking, that 
required all the driver’s skill ang address to overcomé 

“ When at last he was brought to a state of rest, due, 
no doubt, in a great measure to exhauStion, the woynded 
bird occupied our attention by,the strange coolness of its 
proceedings Regardless alike of our presence anel an 
injuied wing, to say nothing of the noise and confusion 
the horse had created, instead of attempting to eseape, it 
walked quietly up to us, as if about to demand an ex- 
planation of the treatment it had received , then mounting 
dehberately on the wheel of the carriage, hopped in 
through the open window as composedly ag#if ıt were a 
regular passenger about to occupy an inside seat for 
which it had been booked m the ordinary manner 

‘So offensive was the odour emitted by thè unwelcome 
intruder that we could with difficulty bring oursélves to 
approach and dislodge it, and when we, had done this, 
the vulture took refuge under the. leg? of she strange 
horse, frightening him to such a degree that he began 
again his strenuous endeavours to get logse, ndt stopping 
till he succeeded in smashing the harnéss to pieces, and 
escaping from his flapping foe P 

“I am afrad that I was not popular that afternoon 
with my comrades and the driver, for my unlecky shot 
had entailed upon them mitch inconvenience and delay, so 
that ıt was late when we reached the estancia house ” 

Just as the survey of the canal was finished, traffic 
between Monte Video and Buenos Ayres was resumed, 
and, returning to the former place, the whole expedition 
left for Buenos Ayres on June 16,1871 The city was 
still oveiwhelmed with gloom Between 20,000 and 30,000 
of its inhabitants had been buried within the few previous 
months out of a population of only 200,c0q souls , Nume- 
rous houses had the plague spot still marked upon them, 
but in a very short tıme things looked more cheerful, and 
there weie no outward tokens of the plague the city had 
passed through Now began the negotiations for the 
necessary escort to accémpany the expedition across the 
Pampas While the expenses of the expedition were ingreat 
measure to be defrayed by the local Government of Buenos 
Ayres, ıt wil be remembered that this Government has 
no national authority, nor could ıt undertake anysoutside 
ts own territory, ıt was therefore ngcessafy for the pro- 
vincial Government to come to an understanding, which 
they did, with the national Government and with its 
aeighbouring provinces, and withethe Republic of Chit, 
for the passage of the expedition through these lands and 
for the supply of a military escort “Along the whole route,” 
the general commanding on the frontier reports to the 
President of the Republic (May 20, 1871), “there will be 
danger the Indians were m a state of alarm that the 
objects of the Survey were to take more and more of their 
territories from them, and were determined to destroy the 
members of the expedition when Sossible,” and the general 
calculated that an adequate force to properly protect the 
party from all danger should not number less than 1500 
men perfectly equipped Under these circumstances, 
and after some months’ delay, the onginally proposed 
route was abandoned, and a more northern one, m terri- 
tory hkely to be more free from the predatory attacks of 
the Indians, was adopted, and with-a small gscort the ex- 
pedition left Buenos Ayres on August 17, 1871, and took 
up their quarters ateChivilcoy~ 100 miles to the west of it, 
here final preparahegs were made for the formidable 
journey across the Pampas ‘he Chili expedition in the 


meantime had, before reaching the summit of the mountains, 
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seen obliged, owtng to heavy falls of snow, to abandon 
the work, hich was not resumed until September. In 
this month too the preliminary party of the Pampas expe- 
dition started, and were followed by the rest of the party 
- towards the end of October. We leave the reader to 
peruse in the volume itself an account of all the troubles 
and difficulties that had # be, and ere, overcome ere a 
party of sixty-six persons, notgcounting the escort, could 
be. stdrted on such a journey across the boundless 
= By the end of November the In 
_ -reaghed, the wofk of the Survey having proceeded well. 
“Water was often scarce, and only procured by sinking 
wells, which furnished but very moderate supplies. Some 
~overy sudden changes of temperature were encountered, 

PRus, on November 13, “the thermometer, which had 
hitherto been registering great heats, suddenly fell to 
26° F., converting theswater in our tents into ice” Deer 
(Cer mies campes ris) and partridge (Nothura maculosa 


dian frontier was 





Tupungato, from the River Lujan. 


> + 

< generally careful and prudent engineer-in-chief was here on 
~ one occasion so heedless of his own safety that he was 
nearly coming to grief. One night he passed out of 
bounds unnoticed, but on attempting to regain the en- 
campment he found his situation most serious, for he was | 
at once challenged by the sentry, who happened to be a 
Frenchman fresh from The experiences of the Franco- 
German war, and not beng satisfied with Prof. Crawford’s 
explanation, he proceeded to present his rifle. Not 
anxious to serve as a target, the professor, to prevent the 
‘sentry from getting him projected on the sky line, fell flat 
on the ground, and while in that somewhat undignified 
position, some of the men coming out on hearing the 
alarm, recognised his voice, and released him, resolving 
to be more pradent the mext time that he wandered beyond 
range. Sevetal troops of wild horses were met with; 
they had all flowing manes, and tails that swept the 
ground. On November 29, an git&ck in force of the 
Indians being most. immfhent, and the military escort 
being ordered to retire on Fort Media Luna, the surveying 
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Andes were approached, and then bearing southwards, to 
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‘and Ahyncotus rufescens; were abundant. The deer at thee 
season they were met wiih went about in small herds Bf 
from three to seven. As they advanced water became 
more scarce, and moreover was often muddy. Once, when 
_ the stock at the disposal of the engineers’ mess was reduced 
to a small kettle-full, and that heavily charged with sedi- 
ment, it was resolved as a means both of economising the 
fluid and making the most of the mud, that it should be 
made into coffee. Anxiously the little group sat around 
the camp fire watching the kettle, the water in which was 
never to boil, for by some unfortunate accident, he 
particulars of which were never explained, as the subject 
was one too painful to be talked over, the kettle was over- 
set, and its contents poured out on the resenting flam®&s, 
amidst a groan of horror from the parched throats around 
it. Iw this Indian territory Rheas (Struthio rhea) were 
numerous, and the young birds were very easily tamed, 
those captured by the men becoming pets in a few days, 
and wandering about the camp like young turkeys. The 
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operations were most reluctantly discontinued. The last 
peg was driven well into the ground and covered with a 
large mound of earth. When thinking of resuming opera- 
tions, Prof. Crawford demanded an escort of 200 men, but 
after a promise of fifty, was only eventually furnished with 
twenty. To continue the survey work with such an 
escort was quite out of all reason, and the question 
arose, what was to be done? After all that had been 
endured and all that had been accomplished, was the 
expedition to be abandoned? Such a termination would 
have been a most pajnful one to all engag@d ; Crawford 
thtrefore determined to risk everything, and endeavour to 
accomplish the mission by crossing the Pampas in a com- 
pact body, keeping along the line of frontier until the 


ascend their eastern slopes until they shotld join their 
colleagues from the Chilian side at the place of rendez: 
vous. This determination they proceeded to carry out 
December 6, when Media Lung was left. On the 18t 
swampy district knowg. 35 thë Amarga” was reach 











e Here the Rio Quinto loses itseļ§ in an extensive sandy 
plain to reappear not far off as the Salado, which river 
falls into the Plate, about sixty miles south of Buenos 
Ayres A couple of days later, near Fort “ Nichochaa ” 
the cactus was met with and the potato in blossom. The 
tubers of the latter were very small, and, when boiled, 
tasteless. Lakes were now often met with, the water 
generally sweet, and the lakes encircled by sand-hills. At 
Fort Sarmiento the Rio Quinte was crossed ; it had here 
cut for itself a chanel 300 feet wide through a gravelly 
sol to a depth of some ten feet below its banks. About 
December 23 trees became numereus, and the monotony 
of the ocean-like plain was broken by the appearance of 
a mountain (El Morro). Here Colonel Roca was in com- 
mand of a garrison, and at once struck Prof. Crawford as 
a man most highly gifted by the possession of many 
qualities not often associated in the same individual. He 
has since risen in his profession to be a general, and now 
as President of the Argentine Republic directs its affairs 
with wisdom and firmness. 

The country now became more interesting, and the Rio 
Quinto presented well-wooded banks. Christmas Day was 
spent in camp, the thermometer indicating 104° F. in the 
shade.. At Villa Mercedes the Rio Quinto runs in a 
valley it has formed for itself some 1270 yards wide. Here 
oxen were changed for mules, and che weariness of the 
delay at this station was aggravated by the great heat of 
the weather during the day, and the intensity, by contrast, 
of the cold at night, the thermometer ranging from 107° F. 
in theshadeduring the day to 34° F.at night. The mules gave 
great trouble,refusing to carry the baggage carts,and almost 
bringing the expedition to a close ; but again the energy 
of its head succeeded in getting matters to rights, but not 
before a journey to San Luis, and procuring there the 
requisite number of pack mules. San Luis was left on 
February 3, and Mendoza was reached about the rith. 
The first sight of the glorious range of the Andes inspired 
the expedition with a fresh energy. 

“The scene which met our tired eves was one of 
such magnificence and grandeur as soon dispelled all 
weariness, and filled us with woncer and amazement. 
There stood the Andes boldly outlined against the sky, 
with the mighty ‘ Tupungato’ towering like a giant above 
the other peaks, its snow-clad sammit bathed in gold by 
the sun’s first rays (itself not yet apparent over the 
horizon), while rosy clouds alternating with crimson and 


violet of deepest hue, brought cut the lights and shades | 


upon the rugged mountain tops, and all below was merged 
in one vast sea of sombre grey, night’s mantle, which the 
sleeping earth had not yet put aside. Each moment did 
the picture alter, and every change brought with it some 
fresh beauty not before perceived, till the sun, rising from 
the pampas as from the ocean, covered the mountains 
with a dazzling light, in which the delicate tints and 
shades of colour disappeared, and last of all the darkness 
at their base resolved itself into a thin blue cloud like 
smoke, which hung about them for a while, and then too, 
was in turn forced to yield and vanish as the rest had 
done. It was impossible to lock on such a scene un- 
moved, or to find words wherewith to reproduce it to 
another’s eye, Gladly would we have Ung@red gazing at 
the view before us, but business, demanding our attention, 
recalled us to mofe practical affairs. It was necessary 
that we shoud be off without delay; a long and weary 
journey lying before us. That day We travelled six-aed- 
thirty miles, three-fourths of the distance being over a 
barren sandy soil, destitute alike of grass and water. The 
day was very hot, and during it all our dogs, which for 
many months had followed the fortunes of the expedition, 
disappeared ; where they had gore to no one knew, but it 
was thought that possibly they had sought shelter from 
the scorching heat underfome thick shrubs we passed 
upo® the route, and neve@ afterwards had been able to 
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overtake or find us; or When th® @ld of night came on, 









they may have retraced their steps back,on he rou 
took that morning and joined their lot 
settler they fell in with. Whatever was their 
deeply regretted to have lost our faithful folk 
friends.” — a 
Soon they were up among the Andes into. dee 
among lofty hills, now descending into valleys,andsoonafter- 
wards ascending giddy hei#hts. An extinct volcano, now a 
beautiful mountain called the “Cerrito Diamante,” gvas 
passed; some thirty miles from“it a rill of a yellowish- 
white fluid, like petroleum, issuing fromghe mountain-side — 
at a considerable height, was discovered., The so: Tromp: 
which it flowed was at the junctfon where a har 
phic rock interspersed with small augite crysté 
stratum of volcanic tuff. It was in fofm likeac 
cano, and full of a black bituminous matter, h 
which could be stirred to a depth of about. 15" es. 
Floundering in it was a polecat, #hich had been enticed 
to its fate by a bird caught in this natural. bing YO 
overflow was 2 or 3 feet wide, and as it spread out it _ 
became of an asphalt-like form. Two other little birds | 
were found entangled in the stream, and on baing relegsed — 
both feathers and skin came off. Possibly tĦey had mis- — 
taken the stream for water. A further search revealed — 
many bird and small mammalian skeletoss. er ibedded in 
the mass, possibly a puzzle for some pakeonfologist in 
days to come. After leaving the River Atuel sandstone 
and limestone strata were met with, ané on: February 29 
their colleagues from the Pacific coast who had crossed 
the Andes by the Planchon Pass were net. The com- 
bined party rested a few days in the highland yalley of 
Las Leñas Amarillas, wh@re guanacos abounded... The - 
watershed of this district was reached at a level of 9200 feet 
above the sea, the scenery being of surpassing beauty, and 
the Andes are described as having no lovelier spot than 
this secluded “ Valle Hermoso.” Here a good deal of land- 
surveying was accomplished, and also in the region of the 
Rio Grande. In the middle of March the passage of the 




















































wes 
reached, and thence home. | E 

All through the narrative the reader's interest is-sus- 
tained, and the author might often indeed have ventured 
on further details without the least risk of being tedious. ` 
The trials and hardships undergone are very slightly 
dwelt upon, but they must ghave been many and great. 
On the result of his labours, fnd on this plea ay 
ration of some of the chief ineidents of his tray ae 
heartily congratulate Mr. Crawford, whom we are also- 
glad to find ence more located within the walls of his... 
ancient University, laying the varied experiences of his 
life before the engineering classes of Trinity College, 



















tine Republic, its Bogyion and extent, its. In 
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THE INTERNATIONAL HEALTH AND 
EDUCATION EXHIBITION 


HERE 1s at first sight some lack of unity of purpose 
m an exhibition which undertakes to illustrate such 
diverse subjects as health and public education This ım- 
pression will be in the present case tonfirmed partly by 
the postponement of the opening of the Educational Sec- 
tion to the month of June, and partly by the fact that the 
disSlay of educational gpplances will be held m the 
neighbotring building, the new Technical School of the 
City, and Guilds*of London Institute, and not ın the 
galleries of the Exhibition building itself A mere mis- 
cellwneou§ collection of objects more or less illustrative of 
school work, eg furniture, fittings, apparatus, and dia- 
grama would, however, prove of little general interest and 
value, unless it were on a very comprehensive scale The 
Executive Committee, „therefore, have wisely decided to 
limit the scope of the educational part of the Exhibition 
of the prent year, and to direct the attention of 
exhibitois mainly to the elucidation of a few special 
problems which possess exceptional importance or pubhc 
interest at the present time Foremost among these are 
the subjects of technical and scientific instruction, trade 
and apprenticeghip schools, the teaching of art, and the 
Kindergaréen with other devices for infant traming The 
accidental association of this part of the Exhibition with 
one devofed to*the subject of health has also naturally 
suggested another class of illuStrative display likely to 
prove paiticularly interesting to school managers and the 
public at this moment While the Executive Committee 
has shown no disposition tg encourage the absurdly 
exaggerated and not very sincere outcry which has 
been raised about the “over-pressure” of children in 
schools, they have shown much judgment m gning 
special prommence to those “exhibits” which are de- 
signed to ulustrate the conditions of healthy life in 
schools Accoidingly, models of the best school build- 
ings, ‘appliances fo: warming, lighting, and ventilating, 
improved desks and fittings, contrivances for securing 
right pogture for the hmbs and for preventmg injury to 
eyesight, precautions against disease in schools, will be 
largely shown The whole subject of physical training 
will also, ıt is expected, be illustrated with unusual fullness 
and variety Models and examples of the latest and best 
foams of gymnastic apparatus in se ın England and ine 
foreign coumtries willebe shown , and ariangements are 
being made, with the sanction of the heads of the Ad- 
mnalty and of the War Office, for the practical exposition 
of the rmethodg of military drill in use m the great mihtary 
and naval schools at ¿Chelsea and Greenwich, on certain 
afternoons on which the boys can be spared for this pur- 
pose from their ordinary school duties 
“The incieased attentfon now being directed to the whole 
subject of infant training, the extended interest taken by 
the best teachers ın the study of the methods of Frobel, 
and the recognition by the Education Department for the 
first trme,in Mr Mundella’s Code, of the need of training, 
object lessons, 1ecreation, and varied employment in infant 
schools, as well as instrgctfon in reading, writing, and 
arithmetic, have justified the appropriation of a consider- 
able space to the Kinderfarten, and to the exhibition of 
pictures, games, manual exercises, and apparatus specially 
adapted for the training of very young children, whether 
in schools or nurseries There is reason to believe that 
this department of the display will be especially full and 
* interesting, and will comprise some of the latest and most 
ingenious of the devices foi infant discipline which are in 
use in Germargy and Switzerland, as well as in our own 
country 
Closely connected also aith the eneral design of 
the Exhibition to show hgw schdwl-hfe may be made 
healthier, bnghter, happier,,and more interesting, ghere 
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corations The “Art for Schools Association” and other 
exhibitors will seek to show how the school-room may bë 
incidentally useful in improving the taste and stimulating 
the imagination of the scholars, and ıt may be hoped 
that many teachers will gather from the Exhibition Some 
fruitful suggestions as to the manner in which art may 
give added reality and force to lessons on history, on 
descriptive geography, on the facts of science, and on the 
life of the ancient world 

The London, Birmingham, and gther School Boards 
have arianged for collective displays of their best fittings, 
desks, and other apparatus Illustrations and models of 
school kitchens, cookery schools, and the latest apphances 
for the practical teaching of domestic economy will be 
tolerably numerous, and special pains have been taken 
by those members of the Education Committee who have 
recently served on the Technical Instruction Commission 
to procure some of the most characteristic wlustrations of 
the methods of technical and industrial teaching in use 
in the trade and apprentice schools of the Continent 

There will be a library and reading room attached to 
the educational department of the Exhibition , and a large 
collection of the newest text-books, tieatises, diagrams, 
and works of reference having relation to the subject of 
the Exhibition will be so arranged that they may easily be 
consulted by visitors 

One very interesting feature of the whole programme 
will be found in the plan—not yet fully matuied—for an 
International Congress or series of Conferences to be held 
m connection with the Exhibition during the first week in 
August A large attendance of delegates from foreign 
countries 1s expected, and some of the most important 
educational problems of the day will be discussed The 
sub-Committee, which has spent much time in arranging 
the details, ıs representative in its character, and consists 
of Lord Reay, the Hon L Stanley, two of the Senior 
Inspectors of Schools, Mr Sharpe and Mr J G Fitch, 
Archdeacon Emery, the Rev Dr Graham of the Ham- 
mersmith Tiamıng College, Mr Storr, Mr Magnus, Mr 
St John Ackeis, and Dr Rigg So far as the arrange- 
ments have yet been published, they promise to provide a 
series of valuable public discussions, by persons of 
authority in therr special departments, on the organisation 
of primary, secondary, and university education , on the 
conditions of health and physical development in schools , 
on the professional training of teachers, the testing of 
their qualifications, and the public recognition of those 
qualifications , on several special departments of instruc- 
tion, ¢.g infant training, art teaching, science and technical 
teaching , and on museums, libraries, and other subsidiary 
agencies by which the influence of the school may be 
extended to the home hfe, to leisure, and to the means of 
self-improvement 





NOTES 


THE Council of the Royal Society have selected the following 
fifteen candidates to be 1ecommended for election at the annual 
meeting on June 12 next —Piof Geoige Johnston Allman, 
LLD, Prof Isaac Bayley Balfou, D Sc, Joseph Baxendell, 
FRAS, Jamas Bell, FIC, Puiof Walte: Noel Hatley, 
FRSE, Piof Alexandeı Stewat Heischel, M A, Wilfnd 
H Hadleston, M A, Piof Horace Lamb, M A, Piof John 
G MecKenduck, MD, Aithu: Ransome, M D ,.Prof Charles 
Smfit Roy, MD, Prof® Aithu: William Rucker, M A , Joseph 
John Thomson, BA, Lieut -Col Charles Waren, CMG, 
and Prof Mouison Watson, M D 


THE following th ee savants were elected Foreign Membeis of 
the Linnean Society at the last meeting, May 1 —Dr Ernst 
Haeckel, Professor of Zoology and Directo: of the Zoological 
Institut, Museum, Umversity of Jefa, among othe: things well 
known fox his studies of Spopges, Radiolarians, Medusæ, &c , 
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r Alexander Kowalevsky, Professor and Director of the Zoo- 
tmical Cabinet, &c , in the Univeisity of Odessa, notable for 
his anatomical and embryological researches on the Tunicates, 
Holothurians, Ccelenterata, &c , and Dr S Schwendener, Pro- 
fessor of Botany, University of Berlin whose labours in cyp” 
togamic botany, more especially Lichens and Algæ, receive due 
appreciation by his kindred woikers on these and allied topics 


A CIRCULAR signed by Piof Ray Lankester, Secietary pro 
tem, and Mr Frank Crisp, Tieasure: #70 tem , has been issued 
{om Burlington House, London, with 1eference to the pio- 
posed ‘‘ Marine Biological Association of the United Kingdom ” 
The object of the Society, as explained by the speeches made at 
the meeting of March 31, 1s to erect and maintain at suitable 
points on the coast one or more laboratories similar to the 
Zoological Station of Naples and the American Laboratories of 
Newport and Chesapeake, to which naturalists may resort for 
the purpose of investigating the history of maune life, both 
animal and vegetable, and the vasious conditions affecting the 
welfare of British food-fishes and mollusks It ıs proposed, in 
the first place, to establish a laboratory on the south coast of 
England To build this laboratory and equip it in an efficient 
manner with boats, diedging apparatus, and tanks, a sum of not 
less than 10,000/ 1s desirable, whilst an income of not less than 
1500/ a year will be1equired to maintain ıt and to pay the wages 
of attendants and fisheimen and the salary of a 1esident superin- 
tendent The Provisional Committee, as authorised by the 
meeting on March 31, has made the following rules with regaid 
to membeiship of the Society —‘‘The Members of the Society 
shall consist of three classes—(a) Donois of 500/ and upwards 
to the Society, who shall be Goveinois and permanent Members 
of the Council (4) Donors of 1907 to the Society, who shall be 
Foundeis and Members of the Society for hfe (-) Annual 
Subscribers of 17 1s The subscription may be compounded for 
at any tıme by a payment of 15/ 15s” The members of the 
Society will shortly meet to elect a Council and Offices$, and 
to adopt a constitution and rules It 1s proposed that the 
members shall meet at least once a year for the purpose of 
electing a Council and transacting othe: business, and they will 
receive 1eports of the work done by the Society, and especially 
of the investigations cairied out in the laboratory maintained by 
its agency In addition to the fixed contributions above men- 
tioned in connection with membership, the Committee invite 
special donations towards defraying the expenses of erecting the 
first laboiatory Those desiring to become members should 
communicate as soon as possible with the Tieasurei, at 6, 
Old Jewry, BC 


THE Annual Meeting of the Academy of Sciences of Pans was 
held on Monday, M Blanchard, president for 1883, being in the 
chair M Blanchard opened the sitting by an addiess, reciting all 
the losses that the Academy had sustained during the past year 
He dwelt principally on the exceptional eminence of M Dumas 
He summarised also the several scientific expeditions which had 
been fitted out by the Fiench Government during the year after 
having taken the advice of the French Academy M Bouley 
read the list of the awaids granted by the several acadenncal 
commissions, and which 1s too long to be 1eproduced in our 
columns, the numbe1 of these foundations being yeaaly enlaiged , 
thus far no 1&s than three prizes wera distributed for the fist 
time—-the Penaud Prze for progress in Aeronautics to MM 
Tissandier, Taton, and Leroy de Biognac, and two prizes by 
Le Petit d’Oimay, one fo. physical sciences, and the other for 
mathematics The interest of the Bréant Prize (4000/ ) for 
curing the cholera was bestowed on M Pasteui’s * pupils, who have 
studied the subject in Egypt onthe spot One of the astronomical 
prizes was given to M Step en of Marseilles, and the othe: to 
several members of the frafsit mysgons not belonging to the 
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Academy Gold medals were distnbuteg fo, the marine officers 
who took part in the expedition of the 7ravazlleur under Milne- 
Edwaids for exploring the Atlantic, and to those who wintered 
with the Romanche in Terra del Fuego, m connection with other 
Polar expeditions M Bertrand read the Koge which had been 
written by M Dumas on thg brothers Deville, both of 
them members of the Acacemy of Sciences, who died, Charles, 
the geologist ın 1876, and Henry in 1881, both at the Same age 
After having 1ead this addiess on gehalf of his illustrious? col- 
league, M Bertrand read for himself an cage on Puiseux, a 


Membe: of the Mathematical Section “d -© 4 


* 

THE following, according to Sczence, 18 a complete list of the 
papers 1ead at the meeting of the Unused States National Aca- 
demy of Sciences, April 15 to 18 —G K Gilbert, fie suf- 
ficiency of teirestr.al rotation to deflect river-courses , T Steriy 
Hunt, the origin of c1ystalline 1ochs # Simon Newcomb, on the 
photographs of the transit of Venus taken at the dick Observa- 
tory, A E. Vernll, zoological results of the deep-sea dredging 
expedition of the U S Fish Commission steamer Albatross -Iia 
Remsen, the quantitative estimation of carbon in eordinary phos- 
phorus , 1eduction of halogen derivatives of carbon compounds ; 
Ehas Loomis, reduction of barometuic observgtions to sea-level, 
C S Peirce the study of comparative biogiaphy , € “S Peirce 
and J Jastrow (by invitation), whethe: there is a migimum per- 
ceptible difference of senzation, S P Langley, the character 
of the heat 1adıated fiom the soil J E Hhilgard, on the depth 
of the western part of *he Atlantic Ocean and®* Gulf of Mexico, 
with an exhibition of a relief model, on the relative levels of 
the western pait of the At'anfic Ocean and Gulf of Mexico with 
1espect to the Gulf Stream , account of some recent pendulum 
experiments in different pats of the world, made in connection 
with the U S Coast and Geodetic Survey, E D Cope, on the 
structure and affinities of Didymodus, a still living genus of 
sharks of the Carboniferous penod, on the North American 
species of mastodon , Theo Gill and John A Ryde: (by invi- 
tation), the chatacteiistics of the lyomeious fishes , on the clas- 
sification of the apodal fishes , Theo Guill, on the ichfhyological 
peculiarities of the bassalian i1ealm , George F Barker, on the 
Fitts selenmm cell, on a lantein voltmete: , Geoige J Brush, 
on the occurrence of mercury in native silver from Lake Supe- 
1101, H A Rowland, pfogress in making a new photograph of 
the spectium , B Silliman, on the exastence of @n o1e,in the 
olde: rocks of the Blue Ridge, H M Paul (by invitation), the 
Kiakatoa atmospheric waves, and the question of a connection 
between barometric piessure and atmospheuic electricity , John 
S Billings, memorandum on composit# photographs ın crani- 
ology, A W Whight, some experiments upon the spectra of 
oxygen, Elhott Coues, on the application of trinomial nomen- 
clatuie to zoology, E M Gallaudet (by invitation), some iecent 
results of the oral and aual teaching of the deaf, unde: the 
combined system, F W Claike (by mvitation), jade imple- 
ments from Alaska, Henry L Abbot, recent progress in elec- 
trical fuses, J S Diller {by invitation), the volcanic sand which 
fell at Unalashka, October 20? 1883, and some considerations 
concerning Its composinon The following biographical notices 
of deceased members weie also 1ead —Of Gen G K Waunen, 
by H L Abbot, of Prof Stephen Alexander, by C A Young, 
of Dı J Lawience Smith, by B Silliman, and of Di John 
L LeConte, by S H Scudder 


On Satuiday last a banquet was given by a number of anthio- 
pologists to M Gabriel de MortilJet, Conseryator of the St 
Geimain Museum of National Antiquities, and his portrait, 
was piesented to hm M dea Mortillet stated that his usual 
summer eacursiog woul take place this month or ın the be- 
ginning of June, and that Brittany would be chosen as a field 
for exploration Any peson wigung to jom the Professor 
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in his scientific tour may write to M de Moatillet at the Chateau 
de Samt Germain ‘he banquet hall was decorated with a 
life-size picture of an early Gaul The picture was executed 
The 
man 1s represented as having no hair on his body, hus 
arms are very long and muscles very powerful, but the 
toes of his feet are not opposable, although they could be 
used for climbing the tiees of the pfimitive forest His jaw 
1s stionely prognathous, but noj at all equal to that of an anthio 
pord ape His bieadth is stiongly compressed laterally and his 
abdomen, prominent fhe skin is not negioid, but of dur pie- 
sencolour The expiession ofethe face 1s ın intelligence on a 
level wth that of an Australian 


ANT#ROPOLOGY plays a gieat part in the Paus salon this 
year One of the largest pictures, attracting the attention of 
crowds, represents a pumævgl tube prepaiing in then cave to 


Peed upo an Ursus spelencus which has been killed by the 


warws with then stone implements 


THE spring meeting of the Institution of Mechanical Engineeis 
was heid at the Institution of Civil Engineeis on May 1 and 2 
The most * interesting pape: 1ead was on the Consumption of 
Fuel in Locomotiv: s, bŅM_Geoiges Marié, Engineer to the 
Paris and Lyohs Railways This pape: 1s of considerable 1m- 
portance as hearng on the actual economy of the locomotive 
considered as a heat™ engine’ The chief conclusion 1s that the 
* locomotive 1s a better engine, as regards economy of fuel, than 1s 
usually believed, antl cannot be very much impioved unless the 
pressure in the boile: can be incieased at one end o a condenser 
applied at the other The author Iboks foward confidently to 
both these improvements, but when achieved they will, he cor- 
sideis, necessitate an improvement in the valve gear, and 
probably the use of compound engines on the scheme now 
biought forward by Mı Webb With these and with some 
other improvements, such as a'better clothing of the boiler and 
the heating of the feed-water by the exhaust-steam, M Marié 
looks forwaid to the locomotive attaining a position, as regards 
economy of*fuel, mhuch beyond even that which ıt possesses at 
present The othe papeis read were entirely of a practical 
character, with the exception of one by Mr Robeit Gordon, of 
Burmah, describing the apparatus used at Mı Froude’s works 
at Torquay, foi testing cuttent meteis ® The arrangement of 
the tank, dynarfometei, governor, &e , 1s clealy described, but 
would hardly be intelligible without the aid of drawings 


WE aie@lad to duect the attention of om 1eadeis to the Heal A 
Journal, published by Heywood of Manchester, and which, with 
the May number, has concluded tts fast volume The Jour nal is 
a monthly review ‘‘ of sanitary science and of voluntary effort for 
the public good ” It seem§ to us to be admuably calculated to 
serve the purpose fo: which ıt has been established, and we hope 
it will 1ecerve all the encouragement it deserves 


THE recent thieat of cetan French journals that then tioops 
would occupy the island of Hainan until China had paid an 
‘indemnity has duected attenti@n {© that little-known appendage 
*of the Chinese Empue Inga late number of that valuable 
penodical, the China Review, we find an account of a journey 
though Hainan by Mı Hemy Asın othe: outlying possessions 
of China, the native tiibes have succeeded in a measure 1n holding 
their own agani the ubiquitous Chinese The northern pait of 
the island 1s described as a laige plain, while the central and 
southern portions are mountamous Here the aboriginal tribes, 
the Les, tahe 1@fuge Tey are cordial and hospitable to 
stiangers, and are piobably of Malay ongin There are fifteen 
or sixteen different tubes, known’ under distiect names, valying 
more or less in dress, language,mnd cust0ms But all evidently 
belonging to one homogereous:dce, bound togethe: by common 
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ties, and, as a 1ule, living on friendly terms with each other 


The floa and fauna appear singularly rich, and but httle 9 * 


investigated Ina visit of a few weeks the late Mr Swinhoe 
noted 172 species of birds, nineteen of which were new to 
science, and were fist described by him ‘The leeches are’an 
especial plague to the tiavelle: They ate descitbed as of a 
giayish-brown and earthen hue, and vary from half an inch to 
an inch and a half in length, and swaim from the giound on all 
sides Along the path, on the ends of grass blades amd branches 
of shrubs, they may be seen holding by dhe end, while they 
reach out then whole length feeling on every side for theur® 
prey The instant they touch foot or hand, or any part of the 
body, they take fast hold, and can only be detached by thee 
application of fire, or when they me sated with blood The 
natives cany bamboo sticks, with which by a quick-motion they 
can sometimes detach them Although the people appear in a 
state of :ural prosperity, as there 1s very little foreign tiade, while 
the climate is bad, it 1s difficult to see what France would gain 
by the occupation of the island 


REPORTS fiom Mount Hamilton, Califoimia, Sezence states, 
say that this has been the most stormy winte: known since obsei- 
vations were begun at the Lick Observatory The bad weather 
did not begin till so late m January that a drought in California 
was feared , but there have been 40 inches of 1ain and melted 
snow up to Apul 4, and at that date the mountain was covered 
with 2 feet of snow The anemometer cups were blown away, 
with the wind-gauge indicating 65 miles pei hour The lowest 
temperatme has been + 12°, and at this tempeiatuie outside 
water did not freeze within the uncompleted buildings i 


THE additions to the Zoological Society’s Gardens during the 
past week include a Rhesus Monkey (Alacacus rhesus 2) fiom 
India, ‘presented by Miss Haiboid, a Pig-tailed Monkey 
(Afacacus nemestrinus) fiom Java, presented by Miss Ethel 
Fenwick, a Macaque Monkey (Afacacus cynomolgus §) from 
India, presented by Mi F Hanson, a Garnett’s Galago 
(Galago garnett: §) from Eastein Afiica, presented by Lieut 
James Knowles, RN , a Dow’s Tapu (Tapu us down §) from 
Venezuela, presented by Mı Reginald Pringle, a Spotted 
Ichneumon (Herpestes nepalensis) from Nepal, presented by Mı 
John Walke: , two Clapperton’s Francolins {Francolinus clappe- 


gent) fiom West Africa, presented by Majo. H Wade Dalton , 


two Chukar Partridges (Caccabis chukar) from North-West India, 
presented by Lieut -Col C Swinhoe, a Herring Gull (Za, us 
argentatus), European, presented by Miss Laura Dunnage, two 
Barn Owls (Stsex flammea), Biitish, piesented by Mr R 
Church , two Hoary Snakes (Coronella cana) from South Africa, 
presented by Mı E Watson, two Wattled Cianes {Grus ca un- 
culata) from South Africa, two Spur-winged Geese (Pleetropte: us 
gambensis), four Vinaceous Tuitle Doves (Turtur vinaceus), 
thiee Harlequin Quails (Cote nix Atstrionica § & 9) from West 
Africa, deposited , a Grey-cheeked Mangabey {Cercocebus albi- 
gena å} fiom West Afiica, two White Cranes (Grus leuco- 
geranos) from India, a Cabot’s Horned Tragopan (Cerzorzrs 
cabot: g) fiom China, a Banded Gymnogene {Poiyõor ordes 
typicus) from Afriga, two Yucatan Blue Jays (Cyanceitta yuca- 
tamica) fiom Yucatan, two Axolotls (Snedon mexicanus) fiom 
Mexico, purchased , a Moustache Monkey (Ger copithecus cephus) 
from West Afiica, 1ecerved in exchange, a Mahol: Galago 
(Galego mahol), seven Goypus (Myopotamus coypus), born ın 
the Gardens 





OUR ASTRONOMICAL COLUMN 


WHITE Spots UPON Venus —Four years since M Trouvelot 
drew attention to two remarkable white spots which he had 
observed on opposite limbs of arn near the extremity of the 
cusps, from November 13, 1877, fo Febiuary 7, 1878 Mhe 

e 


southern spot was the bughte: of the two, and ‘‘ appeared then 
to be composed of a multitude of bright peaks, forming on its 
noithein border a 10w of brihant, star-like dots of light ” The 
white spots disappeared afte: the mfenor conjunction, which 
ogcurred on February 2I 

At the sitting of the Academy of Sciences of Parison Maich 
24, M Trouvelot mentioned that on two hundied and forty-two 
occasions since February 1878 he had observed one o1 othe: of 
the luminous spots, and occasionally poth, and had made up- 
wards of pne hundred and twenty drawings Since Apul 5 in 
the present year he had not lost sight of the northern spot, which 
alone was visible at that date Ee did not find the spots affected 
by the diurnal rotation of the planet, and hence infers that the 
ax.s passes either thiough or very close to their centre In this 
view it will be interesting to compaie the position of the aus of 
the spots determined by his obseivations with the iesults ob- 
tained by De Vico and otheis An attempt m this dnection, 
founded upon some of the more satisfactory diawings, did not 
pliomise a near agreement M Tiouvelot adds that the spots 
appeai almost permanent, and tninks they are the summits of 
high mountains projecting beyond the cloudy envelope, generally 
opaque, which coveis the planet 

The observations in 1877-78 were made at Cambiuidge, U S, 
those of the present yeai at the Obseisatory of Meudon De 
Vico’s investigation on the pos.tion of the aus of Venus ap- 
peared in the Avemows of the Observatory of the Collegio 
Romano for 1840-1841 ıt can haidly be said that his 1esults, 
founded upon data necessarily vague, have mspired much con- 
fidence amongst astionomers He made the inclination of the 
equator of Venus to the ecliptic ©3° rz’, and the longitude of the 
ascending node 57° 19’ foi 1841 , the rotation of Vems im side- 
real time, 23h 21m 2193s these me the figues quoted in 
Secchi’s ‘* Life of De Vico ” 


THE GREAT COMET OF 1882.—Prof Howe notifies that he 
has undertaken a definite determination of the orbit of this comet, 
which will doubtless be a work of some labou ‘Thus far calcu- 
lation appears to mdicate that the comet was moving 1n an ellipse, 
with a period not differing much fiom eight centuries Kreutz 
gave 843, Fabiitius 823, Frisby 794, and Morison 712 yeas, 
the obit of Fabrit.us depends upcn the widest extent of observa- 
tion Between the eailiest and latest accurate positions the 
comet desciibed an orbital aic of 340° a similar arc was tiaveised 
by the comet of 1680 between its discovery by Kuch on the 
moining of Novembei 14 and the last obseivation by Su Isaac 
Newton on Maich 19 following 

Those who may have unpublished observations of position of 
the great comet of 1882 will do well to communicate them to 
Piof Howe forthwith 


Brorsen’s COMET OF SHORT PERIOD —We have not ye? 
met with any intimation that an ephemei.s of this comet foi the 
appiloaching 1eappearance is be rg prepaied that for the last 
1eturn in 1879 was furnished by Piof L R Schulze of Dobeln , 
the time of peithelion passage was about eleven hows late: than 
his calculation gave ıt Duisregarding perturbation, the comet 
would be again due at pernhelion in the middle of September 
next, m which case ıt would be observable m the two hous 
before sunrise, m August and September, unde: somewhat 
samum conditions to those i 1873 Supposing the penhelion 
passage to occur September 14 5, the comet’s position at that 
time would be m about RA 154°5 and NPD 76° 2, the 
distance from the earth 1 41 

Since the discovery of this comet within one day of peithelion 
passage in 1846 ıt has been obseived at fom returns, viz in 1857, 
1868, 1873, and 1879 





THE IRON AND STEEL INSTITUTE 


THE annual meeting of the Iron and Steel Institute took place 
at the®Institution of Civil Engineeis on April 30 andeMay 
1and2 The proceedings commenced with the reading of the 
Council’s Repoit and the Accountant’s statement, and with the 
presentation of the Besseme: Medal jointly to Ma E B Martin 
of Dowlais and Mr E Windsor Richards of Middlesbrough, ım 
recognition of the pat taken by them im injioducing the basic 
process foi the manufactuie of steel In retuining thanks, Mi 
E Windsor Richaids mentioned that his firm, that of Messis 
Bolckow, Vaughan, and , were now making no less than 
3®o tons per week by this nee from Cieveland pig-iron, such 
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as would have been thought, until recently, wholly unsuitable 
for steelmaking Sir H Bessema, who whs present, con- 
gratulated the recipients and the steel trade geneially upon the 
bullant success of Messrs Thomas and Gilchrist’s mvention 

The fist paper read was by Mı I L Bell, F RS, and dealt 
with the use of Raw Coal in the Blast Furnace It pointed out 
that this question, gis bemg more complicated than that of coke, 
had never been treated beforé the Institute, although 1aw coal 
was laigely used ın the United States in the form gf anthracite, 
and in Scotland in tne form of the splint coal of the Lanarkshire 
coal-field It 1s with the latter tlat the pape: was chiegly con- 
ceined | Taking the Brockwell seam as a good specimen of 
Durham coking coal, andlyses were giveh of it fust m Its raw 
state, and secondly when convegted into coke, togethe: witlf? the 
numbei of heat units developed fiom one weight-umt & each 
It appeais that this number 1s 7437 1n the case of the coal, and 7395 
in the case of the coke, so that the” heat developed tthe two 
kinds of fnel 1s practically the same This theoretical result 
was cheched by experiments on a large scale made upon the 
Noith-Kastein Railway, using the*same engines and the sam 
weight of trams The tials were continued fg one week with 
each ind: of fuel, full loads being taken to the place of ship- 
ment and the waggons ietuined empty to the colheres The 
result in one tual in pounds consumed pei tian mile was 40 5 
of coaland 416 of coke In another expeiiment the difference 
was ager, but still ıt was not serious, and the theoretical deduc- 
tion just given is thus fully confirmede Thjs equality of value 
between coal and coke 1s not, however, Sand 60 “exist in the 
blast furnace, for the sumple 1eason that the volatile constituents 
of tle coal are scarcely oxidised at all, and ther@fore give but 
very little useful effect e They might, hðweve:, be utilised in | 
another way, namely, as a means of reducing the oxide of iron 
to the meta.lic state ‘Lhe gas fiom the coalwould thus do pat 
of the work now done by CO, and might enable a Jargei quan- 
tity of CO, to be evolved an the escaping gases At present, 
however, thus effect does not seem to be 1ealised in practice 
Analyses were given of the Lanakshue splint coal, which 
show that, as a source of heat, ıt 1s inferior by about 30 per 
cent to the South Dmham coal Analyses were also given of 
the escaping gases where this coal is used for smelting, and from 
this the quantity of heat evolved and appiopuiated was calculated, 
and compared with tuinaces using coke It thus appeais that 
the 1aw coal occasions a much less perfect oxidation of the carbon, 
and in consequence a much smalle: evõlution of heat On the 
othe: hand, the hydiogen contained in the toal afffids a laige 
supply of heat, but this and fai more 1s absorbed ın the expulsion 
of the volatile constituents, which 1s sufficiently proved by the 
very .ow temperatme of the escaping gases, 190° C as compared 
with 332° C in the case of coke 

As 1egards the piopoition of CO, and CO in the escaping 
gases it appears that with coal it is much belowe the lingit which 
Mı Bell has fixed as the maximum compatible with reduction, 
viz tofCQ,to20f CO Hence 1t follows that a considerable 
quantity of CO, must have dissolved cai bon and so 1etuaned to CO 
Calculating this quantity, ıt appeais that the*total carbon which 
reaches the hearth and gives up its heat for the fusion of non, 
&c , 1s not very different in the two cases Why then 1s there 
so large a disappearance of CO,-in fhe Scotch furnace as gom- 
pared with the English? Mi Bell attributes ıt to the fact that 
the latte: 1s 80 feet ugh, whilst the formei, though 74 feet high, 
was only filled to 85 per cent ofits real capacity The effect of 
the lowe: furnace is to dimimsh the time duing which the ore 
is exposed to the reducing agency of CO, whilst still too cool 
for the fuel to decompose CO, In addition ıt is suggested that 
the presence of hydiogen in thegcoal might cause the formation 
of steam, which would subsequently react on the fuel and tend, 
to lowe: the percentage of CO, On the whole it appeais that 
when using raw coal mm the blast furnace there is a waste of 
carbon to the extent of 3 72 umts, but before 1ecommending 
that the coal should be cokhed in orde: to avoid this loss, the 
cormercial aspect of the question must be considered, and it 
appears that the cost of coking even wheie possible would u 
many cases exceed the saving attained A furthe: point, however, 
which needs consideration 1s the possibility of condensing the 
tar and ammonia given off by the cal and so saving the valuable 
pioducts Heire we have a difficulty in the Scotch furnaces from 
the enormous quanfity of gas which would have to be dealt with, 
nevertheless the ,yesultegittained by Messis Band in the Gartsherrie 
fuinaces (given below) seem to show that the yield of ammonia 1s 
abott the same as in the Sumon-Carvés process for coking, as used 
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by Messis Pease, ın which case the sulphate of ammonia and tar 
were woith abort 3s *pei*ton of coal used As theoretically five 
times this amount of sulphate of ammonia might be obtained fiom 
the coal, ıt seems piobable that a laige quantity of nitiogenous 
& compounds may eventually be secured in this manner 

In the discussion on the paper, the fact of coal and coke being 
practically equal in heating power was confirmed by several 
speakers , and some interesting facts as to Be anthiacite blast 
fuinaces of the United States weie eligited The advantages of 
calcining th limestone (which seem in most cases to be 7) and 
of mi€ing coke with coal ingthe chaige were also discussed , 
and the impoitant question of iaw coal as an non-smelting 
matenal may thus be aud to be fanly opened . 

Rhe next two papers were tahen together The fust was by 
Mr Ñ Smit® Casson on the system worked out by himself and 
M Bicheroux fo: gas puddling and heating furnaces ‘This 
systema whichehas been wofked with most satisfactory results in 
Belgium, is simple: and cheaper than that mtioduced by Sn 
Wuliam Siemens, and as regards eficrency and economy has 
much to 1ecommend it eThe other paper, by Mr W S 
eeSutherlaifd, was on the most recent results in the application 
and utilisation of Gaseous and Liquid Fuels It appears that 
Messrs Band and Co me now recoveting the ta: and ammonia 
fiom the gases of no less than sixteen of then blast furnaces, 
consumung abotf 100 tons of coal daily They manufactuie the 
ammonia*into sulphate and distal the tar, the actual yield pei 
ton of coal varying figm 18 lbs to 25 Ibs of sulphate of 
ammonia, end fioM 180 lbs to 200lbs of ta The gas is 
found to be perfectly clean and fiee from moistuie, and 1s thus 
bette: adapted than before to such puiposes as ialsing steam, 
heating the blast, M@ In addition to this the pape: desciibed a 
e new method of working the producers employed foi generating 
gas in the Siemens o1 othe: systems of gaseous fuel, and for 
abstiacting fiom the gas so obtained the ta1 and ammonia it 
comprises ° It appeais that a geneatoi gas of high quality can 
now be got with certainty, at the same time yielding 20 lbs 
of sulphate of ammonta with ten to twenty gallons of good tar 
per ton of coal A net saving of fiom 2s 6d to 4s pei ton 
may thus be eftected, and with the same 1esult as in the case of 
the blast fiunace, viz that the gases aie improved instead of 
being damaged by the removal of their valuable pruduct) The 
using of such substances as ta: and ammonia meiely for fuel can 
only be consideied barbarous, and ıt now seems piobable that in 
avery few yeaisit may be a thing of the past 

On Thursday the fist pape: read was by Mr Walte: R 
Browne on hon and Steel Permanent Way It desciibed the 
system of non Sleepeis, successfully mtioduced by Mi Webb of 
the London and Noith-Westein Railway, and pointed out the 
many advantages that would 1esult, especially to the uon tiade 
of this country, if the use of metallic sfeepeis became a recog- 
mised fact Ing Geimany at is so already, thousand, of miles 
beng now lad with metallic sleepers , and itis to be hoped that 
a vigorous effoit will be made to develop theu use both in 
England and in our colonies 

The second paper, by Capt C Orde-Browne, RA, dealt 
with the behaviow of Antou of different hinds under fire Four 
kinds of amou weie specified first, wiought uon , secondly, 
compound amou: o1 wrought non with a steel face, thndly, 
solid steel , fomthly, chilled cast non The different modes in 
which these yield to the impact of a shot were clearly desciibed 
Whought uon 1s punched with a clean hole, the rest of the target 
haidly suffering any damage As complete penetiation is neces- 
sary, hardness and 1igidity of metal are the essentials for a pio- 
jectile, and not tenacity Hence the extended use of Pallisei’s 
chilled shot In compound aimo@: the haid steel face severely 
tues the tenacity of the metal, o that the shot fiequently breaks 
*to pieces, at the same time the plate yids by ciacking in 
radiating lines fom the point of impact, and sometimes in con- 
centric lines Solid steel does not j1eld at the point of impact, 
but as the shot enters, it wedges and sets up the metal round it, 
the plate swelling and yielding by radiating cracks Such ciacks 
gue much moie likely to extend through the metal than 1s the 
case with compound plates Chilled iron 1s broken up bodily by 
the dnect blows of heavy shots, cracks 1adiating fiom the point 
of impact, whichgs neve: pietced even to a single inch of depth 
Details were then given of the experiments canied out in 1882 
at Essen, at Spezia, and at Ochéa near St Beteisbuig, in 1883, 
at Shoeburyness, and at Buckau on ied, cast non, and 
finally experiments by Capt PaMiser and Sn Joseph Whitworth 
Stress was laid on the necessity for dividing armou: into’ two 
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distinct classes, soft and hard the fcımer signified armou which 


was perforated, and the latte: amour which must be bioken up g 


The difference was illustiated by a simple dioppmg appaiatus, 
in which a model of a shot with a heavy weight behind it was 
allowed to fall either upon millboaid, to repiesent soft uon, or 
upon buick, to represent haid iron The likeness of the 1esults 
to those found ın practice with had and soft a1mow respectively 
is velyremaikable Itis therefore altogether a mistake, when 
attacking haid armoui, to use the data obtained for perforation 
as a measuie of the shot to be employed The enggy in the 
shot pei ton of the weight of the shield 1s agothe: measure which 
may be useful, but 1s not theoretically correct To work out the, 
pioblem mathematically 1s very difficult, and ıt 1s suggested that 
much might be leant by fung steel bullets against plates of 


steel and chilled non, keeping all conditions uniform except, 


those whose relation 1s the object of vestigation Certainly 
some such expeilments aie needed, as are also actual tals 
against the hard armou, solid steel, ar chilled iron, which is much 
used abroad, otheiwise, should we be involved m a wai, we 
might find that om calculations, based only on soft armour, 
would land us ın disastrous failure 

The first paper on Friday was on Recent Improvements in 
Tion and Steel Snipbuilding, by Mı Wiliam John of Barrow- 
in-Furness This pape: gave some remarkable statistics of steel- 
built vessels dung the last few years It appears that between 
1879 and 1883 the propoition of steel vessels built and registered 
in the United Kingdom incieased fiom 4 38 pe: cent im 1879 to 
15 7 per cent m 1883, wooden vessels being left out of account 
m each case It 1s evident that stee. as a materal for shipbuild- 
ing has passed ertucly out of the expeimental stage, and must 
be judged by the results of 1ts working mm the shipyaids, and the 
peifoimance of the ships alieady afloat The experience of 
those shipbuilders who have paid most attention to steel 15 that 
it has now becorre a much moie wniloim and satisfactory mate- 
ual than non, so that workmen actually complain if they are put 
to work upon non, fiom the trouble and annoyance it involves 
The only point of practical pnpoitance left is the deterio.ation 
which occasional:y occms when thick plates of steel are punched 
On this futher irfoimation 1s necessary, as also on the real cause 
of the failmes that took place some years ago, especially those 
in the botleis of the Zivad:a In some cases, metal of which 
the chemical analysis showed nothing abnormal, and which 
would bend double when the edges were carefully prepared, 
broke off like glass when the edges weie rough, o1 when holes 
were punched init The pape: then went on to conside: the 
difference im cost between vessels built of non and steel, which 
at the present 1ate appeais to be practically insignificant On 
the other hand, stiength 1s decided.y m favour of steel ships, 
even with the piesent reduction of scantlings sanctioned by 
The case was mentioned of the Duke of Westminster, 
a vessel 400 feet long, which bumped foi a week at the back of 
the Isle of Wight on stony ground without making a drop of 
wate. ‘This was owing to the elast.city of the steel, and could 
not possibly occu: with an non shp With regaid to coro- 
sion, Mı Johns considered that this was a matter to be 
overcome by incieased Lnowledge and cae m maintenance, 
while there was no evidence to show that the difference in 
conosion between steel and non 1s sufficient to stop the progiess 
of steel shipbwilding Finally he observed that gieat attention 
had been paid of late to the longitudinal strains on very laige 
ships, much gieate: use being made of non decks, longitudinal 
stiingeis in the bottom, &c , so that he could no longe: show, as 
he had in 1874, that vessels gew stcadily weake: as they ın- 
ceased in sıze In the discussion, Mi Matell, Inspector of 
Lloyd’s, confirmed the view that steel ıs infimitely supero: to 
oidinaiy non, and that there 1s no 1eason to suppose that it 
detenorates faste He mentioned a ship built in 1878 foi the 
non ore tiade, which as yet showed no sign of deterioration On 
the othe: hand, Mr Jeremiah Head mentioned that, despite the 
progiess of steel, more non had been used in shipbuilding 
dug the last yea thanevei before, and that steef plates were 
still much moie expensive than steel iails fiom the necessity of 
hammering them after 1olling He maintamed that common non 
did not conode so much as best non or steel the” Great 
Biztam, bult m 1845, 1s stall in existence, and so 1s a collier 
bult m 1831 Nha Riley confirmed the necessity of hammer» 
ing, owing to the incieased number of failmes if this was 
neglected Su Hemy Bessemer and otheis also took pait in 
the discussion This coneluded th@fpusiness of the meeting, the 


remaiming papes being anganga “8 
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THE BUILDING OF THE ALPS)! 


WHEN were the Alps upraised, and what 1s the age of then 

building stones? On the former of these questions there 

1s less diveisity of opinion than on the latter, yet, notwith- 

standing all that has been witten on both, I am not without 

hope that I may find a few things sufficiently novel to be of 
interest to a general andience 

The subject, indeed, 1s so vast that I must cave your indul- 





senting yot with little more than an onthne To save time I 
shall assume a knowfedge of the simpler geological terms, ashing 


® you only to remember that I always use the word ‘‘ schist,” as 


I maintain ıt ought to be used, to denote a more or less fissile 
rock the constituents of which have undergone so much mmeial 
change that, as a rule, their original nature 1s almost wholly a 
matter of conjecture I must also ask you to remember that, 
though I have seldom mentioned the names of other workers, I 
am really doing little more thar giving an epitome of the labours 
of a host of geologists, conspicuous among whom are Hem, 
Baltzer, Von Hauer, Gastaldi, Lory, Favre, Renevier, and | 
many more, both Continental and English , I select, however, 
those facts with which I have myself become famihar durmg | 
many visits to different districts of the Alps, from the Viso on | 
the south to the Dachstem on the east 

It is needless, I assume, to explam that mountain chains are 
the result of lateral thrust 1ather than of veitical upheaval, and | 
their contours are mainly due to the sculpturmg action of heat : 
and frost, rain and vers, acting upon rocks bent into varous 
positions, and of various degiees of destiuctibility There are, 
howevei, three principles which are less familia, but which I , 
must ask you to bear m mind :moughout this lectuie (1) that | 
when a true schist 1s asserted to be the metamorphosed repie- 
sentative of a post-Aicheean 1ock, the onus proband: hes with 
him who makes the assertion , (2) that 1ocks composed of the , 
detritus of older rocks may often readily be mistaken for 
them , (3) that great caution 1s needed ın applying the principles 
of lowland stratigraphy to a mountain region The fist of these 
is, I know, disputed, but there can be httle doubt as tô its accu- 
lacy , the second 1s indisputable, so is the third, but I will 
briefly illustiate what I mean by the statement [Attention was | 
yee o to diagrams of fo.cs and reversals of stiata m the | 

ps 

The fust section to which I mvite yom attention 1s in the 
neighbourhood of the Lake of Luceine There ate few tiavel- 
lers to whom the cliffs of the Regi are not familar Those gieat 
walls of 1ock, along and beneath wh.ch the Rigibahn now takes 
its audacious way, aie mainly composed of enormous masses of 
conglomerate, an mdwated gravel of Miocene age, called the | 
nagelflue These pebble beds may be tiaced m gieater or les% 
development along the north-western maigin of the Swiss Alps , 

| 
t 


gence for leaving some gaps in my reasoning unfilled, and pre- 


they attain in the Rigi and the fatal crags of the adjoming Ross- 
berg a thickness of not less than 2000 feet The stiuctuie and 
nature of this nagelflue show that ıt has been deposited by rivers, 
possibly at their entry into lakes, but mote piobably, as suggested 
by my friend Mr Blanford, on beginning a lowland course at 
the very gates of the mountains In this great mass there are 
indeed pebbles of doubtful derivation , but we need not hesitate 
to refer the bulk of them to the mountains which he towards the 
east, and we may regard the gieat pebble beds of the Rigi and 
the Rossberg as built of the ruins of Miocene Alps by the 
streams of a Miocene Reuss Now when we scrutinise the 
pebbles of this nagelflue we are at once struck by a remarkable 
fact The Reuss, at the present day, only passes through Meso- 
zoic rocks when ıt approaches the neighbourhood of the Lake of 
Lucerne 
of its dramage area consists of crystalline rocks Hence schists 
and gneisses abound among its pebbles, and the same rocks are 
no less frequent among the erratics which have been deposited 
by the vanished glaciers of the Great Ice Age on the flanks of 
the Rigi to& height of 2000 feet abqye the Lake of Lucene 

Yet, on examining the nagelflue, we find that, while pebbles of 
gmt, and hmestone, and chert—-specrmens of the Alpine Mesozoic 
rocks--abound, pebbles of schist and gneiss are extemely rare 

I had searched for hours before I found a singleone The matiix 
also of the nagelflue—the mortar which makes this natural con- 
crete--when exammed beneath the microscope, tells the same 
story We do not seein it the frequent quartz grains, the occa- 
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sional pieces of felspai, the mica flakes, which aie records of 
the detrition of gneissic .ocks, but? it tons&ts of fragments 
similar to those which form the large: pebbles. It 1s therefore 
a legitimate inference that, in this pait of the Alps at least, the 
protective covering of Mesozoic rock m the Miocene age had 
not generally been stripped away fiom the ciystalline schists of 
the Upper Reuss, gnd that since then the mountams may have 
been diminished and the valley$ deepened by at least a mile ver- 
tically I have spoken only of the valley of the Reuss, but a 
little consideration wall show that my remarks may be extended 
to a much larger area of the Obewand Alps Ps 

I pass now to two other sections of these the first 1s in the 
neighbéurhood of Pontresina Most of the peaks in this region 
consist of igneous rocks, of gnejsses, and of schists, but sonfe of 
later date aie not wanting—as, fo. example, may Be seengin the 
flanks of the well-known Heuthal These last are limestones of 
Tutassic age Heie they overlie untonformably % coaqgge gneiss 
—in other places they rest on schists presumably of later date , 
in fact, the series of Mesozoic rocks of which the above lime- 
stone ıs the lowest member-—thougl# now to a great extent re- 
moved by denudation—has clearly once passed tran§gressively” 
over the whole series of gneisses and schists of the Engadine 

The second section or rather group of sections, 1s some 
distance away to the south-east, m the region of the Itahan 
Tyrol Those magnificent ciags of the Dolomite mountams, the 
serrate teeth of the Rosengarten and the Langkofel, the towers 
of the Ciisz:allo and the Drei Zinnen, the precipitous masses of 
the Blattkogel and the Marmolata, are Minlt up @f rocks of 
Tiiassic age, not of a very different date from the soft red marls 
which occupy so laige an mea in the Mxlland® of England 
Follow me for one moment by the mountai@ 10ad from Predazzo 
At the former place—classic giound for geologists 
—we ale surroundec. by gieat masses of igneous rocks, the roots, 
it may be, of long-vanished cones, although we refuse to recog- 
nise a crater in the valley abgut Predazzo As we ascend towards 
the beautiful Alps of Paneveggio, we pass for a considerable 
distance over a gieat mass of 1ed felstone This belongs to a 
group of igneous rocks which extend to the westwaid even 
beyond the Etsch It is oveilain by the beds of the Tunas, 
commencing with the red Giodne: sandstone and passing up 
soon into the vast masses of dolomite which form the wild crags 
of the Cimon della Pala and its attendant summits But as we 
descend on the other side of the pass towaids Piimieio, we see 
the Tiiassic rocks without the inteivention of the felstone, 
1esting upon mica schists, simula: to those which océm m many 
othe: pats of the Alps Sections of the above kind, weie it 
neecful, might be multiplied indefinitely to prove that between 
the base of the Tunas and the Alpine schists and gneisses there 1s 
an enoimous b.eak, but we may content omselves with one 
other, interesting nor nly for the completeness of the demon- 
stration, but also fo. the mode in which it strateg Alpine 
structuie [Attention was then duected to the section of the 
Mont Blanc 1ange as given by Piof Fave ] 

The Aiguilles Rouges me composed of comse gẹeisses and 
crys‘alline schists, but on the highest summft there remains a 
fiagmental outlier of stiatified and unfiltered 1ock The upper 
part of this 1s certainly Jurassic Below this comes a epre- 
sentative of the Trias—much attenuated, as it 1s generally ın this 
western 1egion, with possibly a remnant of a deposit of Carboni- 
ferous age Be that as it may, there 1s undoubtedly here a great 
break between the crystalline series and the succeeding Mesozoic 
or Palaeozoic rock 

There remains yet one other section to which I wish to direct 
your attention , 1t 1s near Veinayaz, im the vicinity of the famous 
gorge of the Trent Where the Rhone bends, at Martigny, 
from a south-west to a north-west course, the crystalline massif 
of the Mont Blane region of which we have just spoken crosses” 
the i1ver, and is lost to sight as ıt plunges beneath the Mesozoic 
rocks of the western summits of the Oberland The gorge of 
the Trient is cut through had and modeiately coarse gneiss , 
the same rock occurs at the Sallenche waterfall Between the 
two 1s a mass of rock of a totally different character—in part q 
dark slate, lhe some in Brita of Lower Silurian age, m part a 
conglomerate or brecciain a micaceous matrix, proved by its 
plant remains to be a member 8f the Carponiferous serres 
Omitting some minor details, not without interest, it may suffice 
to say that we hav@ in this place the end of an almost vertical 
loop, formed by fhe fegling of beds of Carboniferous age between 
the crystalline rocks, which dte the foundation-stones of the 


disttict The conglomerate is°at the base of the Carboniferous 
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seres and its matix so closely resembles a mica schist that it 
has been ones as jndigating metamoiphism, and as linking 
togethe: the Carbomiferous slates and the ciystalline schists 
But, in the first place, the fiagments in the conglomerate aie not 
agniy gneisses and schists, but also ordmary slaty rocks, no more 
“altered than those of Llanbens How, we may well ask, could 
the latter escape unchanged when all the swrounding matria 
was converted into mica schist? ,Fuithei, when we apply the 
test of the micioscope-—-that Ithuriel spear by which the deceits 
of 1ochs ale so often 1evealed—we fn’ that this seeming mica 
schist 1% only the consolidated debiis of micaceous 10cks Its 
compos@ion, and that of the cofiglomerate, justifies us in assert- 
ing that when the Caikoniferous 1ocks of the Valoisine were 
depogited theie were land surfaces of gneiss and schist ın the 
western legion, of the Alps, and that these rochs weie sub- 
euna identical with those thiough which the Tirrent has 
Sawn Its ravine s ° 
It wot" be easy to multiply instances similar to one or the 
othe: of those quoted above for this or that district of the 
Alpine region, fiom the south of Monte Viso to the north of the 
aditatic, te speak only of those districts of which I have a per- 
sonal knowledge $ but I should speedily weary you, and will ask 
you to regaid these as typical cases, single samples of a gieat 
collection They justify, as I think you will agree, the following 
inferences —(1) That there has been one epoch, at least, of 
mountain-making® poste110} to the deposition of the Miocene 
nagelflue, which has given to many parts of the Alpine chain an 
uplift sometimes notaless than a mile in veitical elevation , (2) 
that prion to th® there was an eailie: epoch of mountain-making, 
which affected all the 1ocks of olde: date, including at any 1ate 
a portion of middle Mocene age—foi we find maume stiata of 
ethis date crowning the summit of the D@blerets, now moie than 
10,000 feet above the sea, and bent back, as at the Rigi Scher- 
dech, over the beds*of the nagelflue , (3) that there was a pie- 
Tnassıc land surface of gieat extent, largely composed of crys- 
talline rocks, and that with this ge®logical age commenced a 
long continuous period of depression, lasting into Tertiary times , 
(4) that a land suface of considerable extent existed at a yet 
eather period, and that this in the Carboniferous age was watered 
by stieams and clothed with vegetation—whether there were 
mountains then it 1s impossible tosay, but the evidence certainly 
points to the conclusion that the giound was hilly, (5) that 
anteuior to the last-named period thee 1s a great gap in ow 
iecoids , the olde: rocks, whose stiatigraphical position can be 
asceitained, being puch metamorphosed, so that we appear 
justified m concluding that all the more important mineral 
changes which they had undergone occurred in pre-Carboniferous 
times—that 19, that the late: Palaeozoic land surfaces consisted of 
gneiss and schists ın all 1mpoitant respects identical with those 
which now exist ä 
I have thus led you step by step—by processes, I trust, of 
cautious mduction—to the result that the Alps, as an megular 
land surface, are a very ancient feature in the contom of the 
earth, and that the gneisses and ciystalline schists, whereof they 
so laigely c&nsist, age rocks of very great antiquity Let us now 
attempt to advance a step fyithe: by attacking the problem from 
another side Hitherto we have been working downwards fiom 
the newer to the older, fiom the 1ocks of known towards those of 
unknewn date Beginning enow ın the unknown, beginning 
with the most remote that we can find, Iet us proceed onwards 
toward the more recent and more recognised 
This 1s a task of no slight difficulty The ordinary ules of 
stratigraphical inference frequently fail us, nay, uf blindly fol- 
lowed, would lead us to the most erroneous conclusions In the 
apparent succession of stiata in a mountain range the last may be 
fast and the first last in the heidi sense of the words Beds 
may be repeated again and a by great folds, now ın the 
duect, now in the inverse, orde: of their superposition They 
may have been faulted and then folded, or folded and then 
faulted, and the difficulty 1s augmented by the vast scale on 
which these earth movements have taken place, by the fiequent 
impossibility of scaling the “ciags o1 pmnacles where critical 
séctions are disclosed, and by the masking of large areas of 
suiface by snow and glaciei, o1 by debiis and vegetation Yet 
moie, the conscionsness of these difficulties produces in the 
mind—lI speak for*myself-—-a soit of hesitation and scepticism, 
which are most unfavomable for inductive reagoning Knowing 
no: what features are of importance, ong iseperplexed by the 
variety of facts that seem to call fq notice knowing how easily 
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one may be deceived, one hesitates to diaw conclusions ~ I am 
often painfully conscious of how much I have lost in a previous 


jouney fiom not having remarked some fact to which a fortunate 8 


accident has just compelled my attention In this part, there- 
foie, I must be pardoned if I speak with considerable hesitation 
and do not attempt more than state those inferences which seem 
to me warranted by facts 

I shall again ask peimission to conduct you to a series of 
typical sections, which, howeve., I shall describe with less 
minuteness 

Let us place ourselves in imagination on the great 1ee-field at 
the uppe: pat of the Gross Aletsch Glaci@r—the Place de la 


Concorde of Nature, as it has been happily termed We are e 


almost hemmed in by some of the loftiest peaks of the Bernese 
Obeiland the Aletschhoin, the Jungfrau, the Monch, and 
several otheis 
the glacier—as, for example, near the well-known Concordia hut 
~to be coase gneisses, with difficulty distinguishable from 
giamites As the eye tiavels up to any one of the mountain 
ridges, the 10ck evidently becomes less massive and more dis- 
tinctly foliated We note the same sequence as we ietrace our 
steps towards the Rhone valley—speahing in general terms, the 
ridges and the flanks of the Egeischhorn consist of more finely 
granulated gneisses and of strong miucaceous schists, which 
alternate moie fiequently one with another Further to the 
west, in the 1egion around the Obeialetsch Glacier and on the 


slopes of the Bell Alp, we find the same succession—coarse - 


gianitoid gneisses in the relatively lowe: pat of the hemat of the 
chain, finer grained and more vailable gneisses and schists on 
the upper ridges and the southern flangs 

Let us change ow position to a spot considerably to the east, 
to the geat section of the ciystalline senes made by the valley 
of the Reuss below Andeimatt 

From the spot where the 1ocks close in suddenly upon the 
torent near the Devil’s Biidge, to a considerable distance below 
Wasen, extends an almost unbroken mass of coarse gianitoid 
gneiss This, howeve1, becomes more distinctly bedded and 
schistose before it entnely disappears beneath the Secondary 
deposits that borde: the Bay of Ui:  Sumularly, 1f from Wasen, 
where the gneiss 1s barely distinguishable from granite, we ascend 
the wild glen which leads up to the Susten Pass, and descend on 
the othe: side by the grand sceneiy of the Stein Alp to the 
beautiful Gadmenthal, thus passing obliquely outwaids along the 
apparent stuke of the rocks to the pomt wheie, as im the neigh- 
bourhood of the Imhof, they disappear beneath Mesozoic deposits, 
we again find that we aie among 1ocks which are rather more 
vaulable m then mineral character, oscillating between moder- 
ately coarse gneisses, sometimes poiphyritic, ,and strong mica 
schists Near Muhlestalden, in the Gadmenthal, even a bed of 

hite crystalline dolomitic limestone 1s inteistiatified with the 
gneissic rocks 

Leaving for a biief space the vicinity of the St Gothaid 10ad, 
and 1etuining to the upper valley of the Rhone, let us place our- 
selves on such an outlook as we can obtain from Prof Tyndall’s 
chalet on the Bell Alp, and fix om eyes on the magnificent 
panorama of the Pennine chain, with whose geology we will 
suppose oumselves to have become familiar in frequent traverses 
from the northern to the southern side of the watershed of Central 
Emope Facing us, and forming the lower slopes and crags of 
the gieat mountain chain of the Pennines, we see an enormous 
mass of distmctly bedded rock, of a brownish tint, of which at 
this distance we should hesitate to say whether we ought to rerud 
itas a member of the metamorphic or of the ordinary sedimentary 
series In an east-noith-east dnection we see it giadually 11sing to 
form the peak of the Ofenhorn and the upper pait of the m ountains 
about the Gnes Pass Inthe opposite direction it forms the lower 
slopes of the Simplpn Pass and the portals of the valley of the 
Visp Hence, could we follow it, the area occupied by this 10ck 
broadens out into the spurs which inclose the E:nfischthal and the 
Euingerthal, and crosses the watershed towaids the south to the 
east of the St Bernaid Pass In more than one loaality in the 
regiof of the Binnenthal a band, of no great vertical thickness, cf 
a white crystalline dolomite 1s consp.cuously present Avery 
similai group of rocks occus in the Val Piora, in some bands of 
which black garnets are very abundant The same mineval also 
occus n asimila: rock near the summit ofthe Gries Pass Anda- 
lusite. or staurolite Also occuis occasionally , the group, m. short, 
is well characterised, and for reference I will call ıt the Lustrous 


Schists 
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I pass now to the neighbourhood of the St Gothaid The 
coarse gneiss, which 1s pierced oy the northern entiance of the 
The basin of the 

Urserenthal ıs excavated from sazimy slates, with dark limestones, 
very possibly of Juassic age, axd from some undeilying rather 
vatiable schists The first 1ock visible on the eastein side as we 
appioach Andeimatt is a sch-stose ciystalline limestone, asso- 
ciated with mica schists, and a senes of 1athe: variable schists, 
evidently very different fiom the coarse gneisses of the goige 
below, appears to cross the valley, and form the slopes leading 
to the Ob@alp Pass These may be traced for some distance up 
the Fuka 10ad abote Realp, when they are abiuptly succeeded 
eby the slaty group mentioned above 1am convinced that they 
are much more ancient than the latte1, bemg probably members 
of the Lustious Schist group, 1tnot olde It 1s obvious that the 


è newer rocks aie only a fragmen: of a loop of a huge-fold, ovei 


which on ethe: hand the fragments of the enveloping older meta- 
mo phic 1ocks tower up m mountain peaks On the ascent of the 
St Gothaid Pass fiom Hospenthal a series of somewhat variable 
micaceous schists continues till the top of the first step m the 
ascent 1s reached, about 800 feet above the valley, when gneiss 
sets in, geneially rather coarse and sometimes very porphyritic, 
occasionally interbanded with dark, 1ather fizable mica schists 
‘Lhe uppe: plateau of the pass consists of a po:phynitic iock, 
often called gianite, but with a gneissose aspect and rathe: more 
fuable ın character than the 1ock of the Wasen district On the 
first steep descent on the south side this rock appeais to pass 
into a normal coaise gneiss, occasionally banded with mica schist, 
resembling that m a simila: position on the noithein flank, which 
is succeeded fo. a short space by a remarkably well-banded 
gneiss To this succeeds- must be remembered that the 
series 15 inverted ın oider—the gieat group of hoinblendic and 
garnetife.ous mica schists, which continue along the Val Tiemola 
and the lower slopes of the mountain to the neighbourhood of 
Airolo, where some calcareous 10ck occuis, being probably an 
infold of much later date 

Through the kindness of Mı Fletcher and Mi Davis, of the 
British Museum, I have been allowed to examine the senes of 
specimens fiom the St Gothaid Tunnel in that collection They 
correspond in general with the succession above indicated, except 
that I have failed to identify the gianitoid rock of the summit 
plateau Leaving, however, for a moment the question of coi- 
1elation, we see that the St Gothard section presents us with an 
instance of foldmg on a gigantic scale, and of the fan structure, 
doubtless with many minor flextres and faults 

In the neighbourhood of the Val Pioia we get an important 
succession The ascent to tle hotel fiom the Val Bedietto 
passes in the main ove: a senes of micaceous schists and rather 
friable gneisses, which are a prolongation of an axis exposed mm 
the mountains south of Aole and fairly correspond with ue 
of the 10ck (excepting the gian-toid) forming the upper part o 
the St Gothard Pass To this succeeds a senes which, though 
moie calcareous, clearly represents the garnetiferous actinolitic 
series of the southern slopes, and to this a gioup closely resem- 
bling the Lustrous Schists 


(To be continued ) 





UNIVERSITY AND EDUCATIONAL 
INTELIIGENCE 


CAMBRIDGE —The Electois to the Professorship of Pathology 
w.ll meet for the puipose of electing a Piofesso. on May 24 
The stipend of the Professor 1s 800/ a year, exclusive of fees, 
but he must not engage in the private piactice of Medicine o 
Suigery ® 

Prof Macalister lectures tc-day on the Race Types of the 
Human Skull, on,Saturday, on the Race Vanations of the Skin, 
Han, and Soft Parts , and on Tuesday, the 13th, on the Ana- 
tomical Ch@racteis of the Prehistoric gnd Early Histone Races 
of Britain on each day at I pm 

In the Long Vacation Piof Macalister will take a Class in 
Osteology, and the Demonstrator will have a class for Piactical 
Histology 

The new buildings for Prof Stuart’s Museum of Mechanism 
will be ready to 1ecelve their contents this term, and it 1s 1ecom- 
mended that the bmldings to provide foi the Department of 
Botany be at once procee with, to be ready for use at the 
beginning of October 


SOCIETIES AND ACADEMIES 
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Royal Society May 1 —‘‘ Qn the Connection of the 
Himalaya Snowfall with Diy Winds and Seasons of Diought in 
India” By Henry F Blanfad, F RS 

In this pape: the authcr points out that fo. some yeais past it 
has been suspected that tae snowfall of the Himalaya has a direct 
infil lence on the diy land ginds of North-Western India The 
connection of the two was first noticed in 1876 and 1877, the 
first-named a year of drought and famine in Southein Ingia, the 
second the same in the North-Westein Provinces, Rajputana, and 
Centra? India Messis Hall and Aichebald, about the same 
tme, called attention to the cicumstance that excessive wanter 
1amfall in Northen India 1s usually followed by 4efectivg rams 
in the summer o1 monsocn season This inference ıs stiength- 
ened if the iaifall of May be included in that of the wypte: and 
spring instead of in that of the summer, as is shown by a table 
fo. the eighteen yems from 1864 to 1881 inclusive Fouteen of 
these years give results agieeing wh Messis Hill and Archi- 
bald’s views, and only few diffe: from then conclusfons two® 
out of these four, viz 1376 and 1880, being found on finthe 
investigation distinctly to confirm the theory, whilst data aie 
wanting with regard to the other two yeas 

After some details concerning the meteorology of the area in 
the yeais 1881-82, the write: gives a descuiption of tfe unusual 
snowfall an the outer 1anzes of the Hymalaya in the spiing of 
1883, and of the eatensiv2 diought in Noithérn, Nowh-Western, 
and pairt of Central Incia that followed In this instance a 
waining forecast of dry weathe: and ietaided 1aingall was pub- 
lished in the Gazette of Jndta on June 2,eand this forecast is 
shown to have been justified by the event, the 1a:nfall in July 
and August ove: large pcitions of India having been much below 
the average 

In an account of the meteorology of the land winds it 1s shown 
that fiom November to Febiuary they tend to circulate anti- 
cyclonical'y round the axis of maximum presse, extending from 
the Punjab and Sind acicss Rajputana and Cential India towaids 
Oussa In March a barometric mmimum is established over the 
Hyderabad plateau and this extends to the noith and north-east, 
the wind curients becoming cyclonic around the depiession To 
the eastward of this area some iain falls in the spiing, but 
Westein Indiv fiom Belgaum to the Punjab 1s piactically 1amless 
from November till May, and is the diy wind mea It 1s then 
snown that the supply of a. fo. the dry windeis deiwed from amr 
upper stiatum by convective inteichange After 1ain and snow 
on ‘he Himalayas the div winds are supplemented by an outflow 
of cold air from the hills accompanied by a wave of high pressure 
advancing eastward from the valley of the Indus 

The following summary and conclusions are given — 

(1 ) The experience of recent years affords many mstances of 
an tnusually heavy and especially a late fall of snow on the 
North-Westein Himalaya bemg followed by a prolonged period 
of diough: on the plains of Noith-Western and Westen India 

(2) On tabulating the average 1ainfall of the winter and 
spring months at the stations of the Noith-Weste:in Himalaya, 
yea by yeai, for the last eighteen yeais, and compazing it with 
the average rainfall of the Noith-Westein Piovinces m the ensu- 
ing summe: monsoon, ıt 1s found tlfat with four exceptions an 
excessive winter precipitation on the hills ıs followed by a deficient 
samme: rainfall on the plains, and vice versé Of the four 
apparent exceptions, two are foand to afford a striking suppoit 
to the first pr oposit.on 

(3 ) The west winds which, :in Westen and Nouthein India, 
ae chaiacteristic of seasons af diought as abnormal winds, me 
identical in character with the n&imal winds of the diy season, 
and appeal to be fed by descen@ng curients fiom the Noith-” 
are Himalaya, and possibly the westen mountains gene- 
ral 

(4) It .s a common and well-Lnown phenomenon of the 
winter mcnths that a fall of 1ain and snow on the North-Western 
Himalaya ıs immediately followed by a wave of high pessu 
advancing eastwards from the western mountams, accompaniec 
with diy cool noith-west winds 

(5 ) The conclus.on 1s that an uraisual expanse of snow on the 
North-Western Himalaya, whether due to the unmelted 1esidue 
of an unusually copaous winte: ¢nowfall, or to an unusually late 
fall in the spring ko 1s, acts, at high levels, in the summe: 
months, 1n somewhat the same “vay as the ordinary falls of snow 
and*rain on the Lowe: Himalafa do at low levels in the winter 
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seasoh, and favo the production of diy north-west winds on the 
plains of Westen indig a 
(6 ) That this dependence of diy winds on the Himalayan 
snowfall affords a ciiteiion foi forecasting the probabilities of 
regirought in Noith-Westein and Westein India 
* In setting forth the above conclusions, it 1s, however, neces- 
sary not to ignore the fact that there are othe: conditions besides 
those here considered which exeigise a very icat influence on 
the pievalence of diy winds and diought Durmg the last 
famine penod in India (the years 1876 and 1877, m the forme: 
yea ine Southein India, in the latte: in tle North-Western 
Provincés and Rajputana), the “pressure of the atmosphere was 
persistently and abnormglly high, and this was due, as I skowed 
in the reports on the meteorology of those yems, to the condi- 
tion, pẹọbably éhe high density, vf the highe: atmospheuic stata 
Moreovei, this excessive piessure was shown to affect so exten- 
sive a region that it wouldebe umeasonable to attribute it to 
the confon of any tiact so limited as a portion of the 
Himalayan chain, and if dependent on the the:mal conditions 
of the surface, which may mdeed have been the case, this land 
must iatha have been the major portion of the Asiatic con- 
tinent than medy a ielatrvely small portion of its mountain 
axis This question must remain for future inquuy It 1s 
referred to here to guard against too wide an application being 
assigned to the action of the Himalayan snows 


Physical Society, Apul 26-—D: Guthite, president, in the 
char —New Members (Mr Chattock, Mı Inwaids —Piofs 
Perry and Ayiton Wad a paper on the indicator diagiam of a 
gas-engine, which was intended to teach practical engineers a 
new method of study pg gas-engine diagiams The most recent 
results obtained by the use of Dowson gas were stated, and it 

*was suggested that before long gas-engines will be employed for 
the propulsion of shyps A laige wooden model of an Otto gas- 
engine enabled the operations going on dwing a cycle of the 
engine to be undeistood Tables wee given of the constituents 
of coal-gas and Dowson gas, the an 1equued fo. combustion, the 
heat of combustion, and the specific heats, to enable the charac- 
teristic equation of the fluid used in the gas-engine to be deter- 
mined An easy method of obtaining one empirical formula to 
represent all the diagiams which can be obtained fiom an engine 
with different quantities of gas was desciibecl and its results 
compared with observation The effects of vibiation of the 
indicator spiing in the vailous paits of the diagram were dis- 
cussed, as well as the effect of the last explosion, which are pio- 
vided for m sthe emmnical formula Thee piactical methods of 
determining the rate, g, of gain of heat by the flud dung the 
forwaid stioke were given, and a diagiam was shown in which 
this iate could everywhere be compared with the 1ate of doing 
wok If W is the indicated work in one cycle, it was shown 
that 5 64 W 1s the total energy of combustion of one charge, and 
this is expended gas follows —1 45 W 1s the work done in the 
forwaid shoke, 2 22 W 1s given to the cylinder by iadiation in 
the forward stioke, 15 W is carried off through the exhaust- 
pipe, o 47 W 1s given to the cylinder as heat afte: exhaust-valve 
opens The iate* at which the loss, 222 W , by radiation 
occms at every point of the*forwaid stioke was shown on a dia- 
gram obtained from a knowledge of the tempeiatme at every 
point in the stioke, and when the ordinates of this diagram 
were added to the g diagiath pieviously desciibed, a diagiam 
was obtained showing at every point of the stioke the 1ate at 
which combustion was going on This diagiam was specially 
important as showing the effect of dissociation in the gas-engine 
—Di W H Stone exhibited a simple form of siphon meicuial 
baromete: with metiical scale Two mullimetie scales aie ad- 
justed to shde easily side by sidg, the lowe: edge of one 1s 
biought on a level with the me:®uy in the shoite: limb, and the 
Sther slid up and down until gs lower edge coincides with the 
uppe: mercury suface The adjustment 1s easily effected by an 
ob erve without stooping by the use of two iight-angled glass 
prisms fitting on the uppe: and lower ends of a, vertical glass 
tube —~The next meeting of the Society, on May 10, will be held 
in the Mason College, Bumingham 


Anthropological Institute, Apul 22—-Piof Flower, 
F RS, president, in the chan —The Piesident, in welcoming 
the Members to then new quditeis, gave an outline of the his- 
tory of the Society and of the eminent men who have presided 
over it during the forty years of its*existenge 4 The Ethnological 
Society, founded in 1843, and the Anthopc}sgicak Society twenty 
years later, were umted in 1871 under the title, “‘ The Anthropo- 
logical Institute of Gieat Britom and Ireland ”-—-Tne Marquis of 
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Loine sent to eapiess his regret at his mabuility to attend, he 
exhibited a lage collection of Noith American objects, including 
a scalp taken last summer —Sun Richard Owen communicated a 
pape: on a portiat of an abouginal Tasmanian The paper was 
fuithe: ilustiated by two busts and several poitiaits belonging to 
the Institute —Piof Keane then 1ead a paper on the ethnology 
of the Egyphan Soudan, which was desciibed as a region of 
extreme complexity, a conveiging point of all the gieat races of 
the Afiican Continent, eacept the Hottentot and Bushman 

Although official documents such as Col Stewart’s ‘Report on 
the Soudan” fo. 1883, recognised only ‘‘two main 4visions, 

lab and Negro,” it was shown that here w&s represented the 
Hamiutes, Semites, Nubians, Negroes, and Bantus Of the 
Hamıtes, the chief bianches were the Tibbu m Dafu, and 
the Ethiopians stretching east of the Nile without interruption 
fiom Egypt to the Equator, and including the Galla and Somalı 
south of Abyssinia, vanous tubes between Abyssimia and the 
coast, and the Beas, who occupied the greater pait of the 
Nubian Deseit be*ween Abyssinia and Egypt The Bejas, 

whose very existence was ignored by our officials, and who weie 
universally confounded by newspaper correspondents with the 
Arabs, were the true aboriginal clement in the country between 
Berber and Suakim, wheie they recently came into collision with 
the Biitish forces 


Royal Microscopical Society, Apul g —The Rev W II 
Dallnge:, F RS, president, in the chan —On the motion of 
the Piesident a vote of condolence w.th the R Accademia det 
Lincei on the death of their president, Quintino Sella (an er- 
offcio Fellow of the Society) was passed —Dr Carpenter, CB, 
explained in detail his 1easons for considermg that bimocular 
vision 1n the microscope took place on the same pimciples as in 
the case of ordinary vision, and combated Prof Abbe’s view to 
the contiary A namber of photogiiphs, diagiams, and models 
weie exhibited in lustiation Mi Cusp gave his reasons for 
considering that Piof Abbe was 1ight In ordinary vision we 
had a perspective shortening of puts of the object, but unde 
the micioscope this did not occu: In ordinary vision a lined 
object would show the lines close: together when viewed 
obhquely, whilst under the microscope the lines appeaied the 
same distance apait whether they were viewed by the central o1 
oblique pencils —M: Bolton exhibited the interesting Rhizopod, 
Clathrulina elegans, from Epping Forest, which had been found 
to exhibit a fomth mode of reproduction by the formation of 
flagellate monads —Mr Guimaraens described a true Xanthi- 
dium fiom Hahfax coal stiata—Mi Badcock iead a note on 
ceitain filaments which he had obseived protiuding fiom S17 z ella 
bifrons —My Nelson explained the method which he had found 
most suitable for examining certain bacteria —The President 
announced that the next meeting would be made special, to 
annsidei the question of the admission of ladies as members of 
the Society 
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Academy of Sciences, Apiil 28 -—-M Rolland in the chair 
—Observations extiacted fiom M Verbeek’s report on the 
Krakatoa eruption of August 26, 27, and 28, 1883, by M 
Daubiée —Note on the problem to detexmime the degree of all 
algebiaic surfaces which may be osculatory with anothei surface, 
by M de Jonquities —-On an extension of the law of Harot 
relating to algebraic equations, by Piof Sylvester —-Memoir on 
the conservation of stellar eneigies, and on the vauation of 
terrestrial temperatmes, with a table showing the probable suc- 
cession of the approximate dates of maximum and minimum 
mtensity of solar radiation, by M Duponchel —On the absolute 
standard of light, by M J Violle Jn this paper the autho: 
develops the idea aheady formulated by him at the International 
Congiess of Elecyricrans in 1881, the essential object of 
which was to verity the principle of the method, which con- 
sists ın taking as a standad of light a metal at its pomt 
of fusion He new finds that platinum belt fulfils the con- 
ditions required of an absolute standard of light, It rests 
ona @erfectly defined and®constant physical phenomenon, and 
constitutes a practical term of comparison with ordinary standaids 
—Results of a series of experzments undertaken to deteimine 
the dimensions of rhe column of mercury at zero which 1epie- 
sents the unity of practical resistance, or the value of the ohm, 
by MM E Mascar, F de Nerville, and R Benoit —-Note on 
the application of the laws of induction to the helio-electiic 
theory of the peiturbitions of terrestryal magnetism, by M Quet 
Fiom his own observations, as well ‘Poors of Carrington, Aimy 


strong, and others, the authq: Inferis definite relation between 
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the ‘sunspots and teiesti1al magnetic disturbances —On the 


e ® apparent resistance of the voltaic arc usually employed ın light- 

- houses, by M F Lucas —Some results ofrepeated experiments con- 

° ducted at the School of Telegraphy on telluricelectiiccmrents, by M 

E E Blavier —Desciption of a method for directly deteimining 

hs the cause of the deficit in dynamo-electiic machines, by M G 
— Cabanellas —On the freezing pcintof the salts of biatomic metals, 


by M F M Raoult This paper 1s accompanied by tables of 

° results for a laige number of biatomic metals —On the formation 
of amides ın separating sal ammoniacs from oiganic acids, by 
M N _ MPlenschutkin —On a glucoside yielded by the Boldo 
(Boldoa fragrans), By M P Chapoteaut —Reseaiches on water- 

® tight substances , fluence of baking and carbonic acid on the 
induration of siliceous cements, by M Ed Landıın —On the 
presence of manganese 1n wines and a large number of other 

° vegetable and animal pioducts, by M. E J Maumené An 
appreciable proportion of marganese was found in thirty-four 
wines tested by the author, who infeis that ıt exists in all wines, 
as well as in wheat, rye, and many other substances —Note on 
the assimilating properties of the phosphoric acid contained in 
rocks and in arable lands, by M G Lechartier —Experimental 
method of determining the physiological combustibility of various 
substances, with tabulated iesults, by M Schutzenberger —Re- 
searches on the respiration of plants in the dark, by MM G 
Bonnier and L Mangin —Furthe: remarks on the zeolites asso- 
c.ated with the dolerites of the Chaux-de-Bergonne district, Puy- 
de-Déme, by M F Gonnard —Special distribution and localisa- 
tion of the motor ioots in the lumbo-sacral plexus, by MM. 
Forgue and Lannegrace —Geo:ogical section of the shaft sunk to 
a depth of 502 50 metres at Montrond, Loire, presented by M 
Laur At this depth a sheet of mineral water was reached, 
accompanied by much carbonic acid, which was ejected to a 
theight of 35 metres above the suface 
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Physiological Society, March 28 —Dr Cohnstem com- 
municated observations he had made on rabbits and dogs 
regarding the nature of the blood of foetuses and new-born 
animals He first counted the number of blood-corpuscles in a 
cubic millimetie of blood, and found that throughout the whole 
course of the foetal intra-uterine state they increased progiessively 
with the age of the embryo, but yet never attained to the number 
presentin the mother’s blood Aftei birth, however, the 1elative 
numbers of the two were reversed The number of blood- 
corpuscles ın the blood of the young one exceeded that in the 
blood of the mother The blood of the new-born animal 
was accordingly thicker than that both of the fœtus and of 
tie mother Dr Cohnstein measmed the total blood mass 
in the unborn and new-born young according to a method 
he communicated in greater detail, and though the results 
he obtained were very variable, he never found the same relae 
tive differences therein as applied to the quantity of blood- 
corpuscles The proportion of hemoglobin of the embryo 
blood was precisely calculated, and on the whole showed the 
same variations as the number of blood-cells , yet the increase of 
hemoglobin after buth was not so gieat as that of the number 
of blood-corpuscles —In connection with the foregoing state- 
ments of Dr Cohnstein, Prof Zuntz biought forward his experi- 
ments on the subject of the mechanics of the blood-cir- 
culation in unborn animals, after describing at full length the 
apparatus and methods he had employed in this mmvestigation 
The results of his observations, canied out mostly on the 
umbilical vessels, were as follows —The blood-piessme in the 
navel artery amounted on an average to about 49mm mercury , 
in the navel vein it showed considerable variations, limited, how- 
ever, to between 16 and 30mm. mercury , values very considerably 
surpassing the normal pressure in the veza cava inferioran the 
case of the full-giown, but which were very simBly explained by the 
fact that the blood in the placenta suffered only very slight 
resistance The rate of movement of the blood was considerably 
less in the foetus thanin the mcther Especially interesting were 
the results of the analyses of the @lood gases, performed in 
accordance with methods indicated in the address It was fist 
shown that the blood of the unborn, when kept for some time 
in a closed vessel, had its proportion of oxygen very quickly 
reduced, that ıs to say, the consumption of oxygen on the part 
of the foetal blood was very copious and consigerably greater than 
after birth or ın the case of the full-grown This fact was shown 
by the very appearance of the blood, the bright red blood taken 
from the navel artely turmg@ dark very rapidly The proportion 
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4% pei cent higher than in the navel vein, while im the cage ol 
the full-grown the difference between artezial and venous blood 
amounted on an average, as was well known, to 9 per cent The 
propoition of oxygen in the foetal blood was very changing In 
the navel arte1y ıt averaged about 4 percent less than in the 
navel vein , but even in this latter case the blood was by no means 
saturated with oaygen From the gaseous contents of the blood 
and its circulation®n interesting glance was thus obtained into 
the respiratory piocess of the unborn —Dr Kossel announced 
that he had succeeded 1f demonstiating the presence of pep- 
tonous bodies ın tissue If the granule-holding blood¢ells of 
birds were treated with watei, there remained a loose, flaky 
mass ~hich snmiurk together on the application of hydro- 
chloric acid, the main constituent of the flaky mass was 
nuclein, and by the acid another substance wag freed, ~%hich 
on analysis pioved to be a _ peptonous substance’ The 
circumstance that this peptonous body, which was soluble in 
water, was not extracted on the first tieatment we water, 
showed taat in the blood-corpuscles ıt was chemically combined 
with nuclein A remarkable propeity was displayed by this 
peptonous body when tieated with ammonia, it bgcame pre; 
cipitated as coagulable albumen Such a transformation of a 
peptone into coagulable albumen was hitheito known only as 
an effect of high temperature That it could be effected in such 
a simple manner Dr Kossel regaided as a confirmation of his 
view that peptone was distinguished from albwmen ky 2 higher 
propoitian of water —Herr Aronsohn spoke of his experiments 
with a view to electric irritation of tlre olfgctory nerves The 
nose having been filled with a very weak wasnf solution of 
common salt, one electrode, a platinum wne inside a glass tube, 
was biought close to the olfactory nerve, and the othêr was directed 
to the hand or the necke A constant curr€nt of the strength of 
OOOI ampere now eacited ın each.case, according to its direction, 
either on opening or on closing, a quite decided sensation of 
smell wh.ch could be compared with no known scent, not even 
with that of phosphor or osone Now and again, too, a sense 
of taste was excited at the same time The direction of the 
curent had no influence on the quality of the olfactory sensation 
The appearance of the irritation on closing or opening the con- 
stant current corresponded completely with Pfluger’s law of 
spasms (Zuckungogesstz) 
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DANIELL S “PHYSICS” 


Text-Book of the Prinsples of Physics By Alfied 
Daniell, MA, Lecturer one Physics in the School of 
Medicine, Edinburgh (London Macmillan and Co, 


$884 ) ' . 
N important® and welcome addition to the existing 
A texj-books of elementary physics has appeared 
since the days when Arnotts and Golding-Bird’s 
manyals were in voSue, the number of text-books of 
physics which have appeared ın this country is very small 
as compared with the yast number of excellent manuals 


ee for students which have been produced in Germany and 


France Many of these are unique Verdet’s “Cours 
de Physique” stands alone, nothing like ıt has ever been 
produced,in England The text-book of Jamin and 
Bouty,*now much enlarged, is also unique, and of semi- 
mathematical jext-books ıs by far the best, though 
limited Byethe curious restriction that seems to cramp all 
French sqence,—ignorance of all scientific work that 1s 
done outside France Jamun’s smaller peter traité, though 
admirable, ıs too concise Daguin’s text-book is over- 
loaded those of Fernet, and of Boutan and D’Almeida 
unequal in balance, and too obytously cut to suit the narrow 
requirements of the baccalauréat The same remak 
applies less strongly to Ganot’s excellent “ Physique” 
Those of Moute: and Violle are yet incomplete In 
Germany, Muller-Pouillet’s “ Lehrbuch,” recently over- 
hauled and enlarged by Prof Pfaundler of Innspruck, 1s a 
grand and substantial work for students If it lacks the 
elegance of Jamin and Bouty, it makes up in solidity and 
catholicity of information Its wealth of pictorial illustra- 
tion is unapproached Wuillner’s “ Lehrbuch” ıs heavy, 
and his “Compendium” is not what students want 
Mousson’s “ Lehrbuch,” now greatly enlarged, 1s valuable 
as a work of 1eference, but might with benefit be pruned 
In addition to these We might name hosts of others by 
Viktor von Lang, Jochmann, von Waltenhofen, E:senlohr, 
Koppe, ¥mmsman, R Waeber, Hessler-Pisko, Paul Reis, 
Krebs, Cruger, Sumpf, and others Against this array 
what can be shown in Great Britam? The Enghsh 
translation of Ganot by Dr Atkinson has long held sway, 
its indefatigable editor has long ago filled up the gaps of 
the origimal French work, but it has grown almost en- 
cyclopzedic, and has never quite freed itself from Ganot’s 
academically conservative way of treating physical pro- 
blems The lesser elementary Ganot ıs also excellent 
in its way,—-as a purely infroductory book Besides the 
*translated Ganot we havemilso the translated Deschanel , 
a work which, thanks to Prof Everett, 1s vastly superior 
to the original French work, and has proved of great value 
as a text book, by reason of the excellent cuts and the 
yaluable mathematical editorial notes Di Everett’s 
lesser “Physics” 1s also good asa purely introductory 
work In addition to these we may mention, though 
adapted for popular instruction rather than for stu- 
dents’ reading, the two volumes Guillemin on the 
“Forces of Nature,” editedeby Mr. Norman Lockyer, 
which have done good work fn their way So far, not a 
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single really English text-book ' 
genuinely British and of very original merit, Prof Balfour 
Stewart» “ Elementary Lessons in Physics'’ This com- 
paratively small volume may be cited as the first con- 
scientious attempt to rewrite ‘ Physics” from the modern 
standpoint namely, on the basis of the doctrine of 
energy In this respect it 1s infinitely ahead of the 
more ambitious adaptations from French Authors, and 
will probably long keep its place as”a text-book for gle- 
mentary work We do not forget Galbraith and Haughton’s 
manuals, excellent—and sketch, —as they are , nor the re- 
edited Lardner volumes, which, in spite of the abilities “of 
Messrs Carey Foster and Lewy, are very decidedly of 
the véchaugée order, and should be allowed an honourable 
burial There are also C Bird’s handy “ Notes,” and a 
volume by Dr Aveling, of which, the less said the better 
This stiange poverty in modein text-books would be 
indeed remarkable were it not that it1s more than com- 
pensated by the great abundance of splendid text-books 
on isolated branches of physics which have issued from 
the press of Great Britain during the past decade Indi- 
vidual treatises on mechanics, optics, electricity, sound, 
and heat have to a considerable extent supplanted more 
general treatises on physics, with great advantage, in the 
long run, to the solidity of the reader’s information 
Nevertheless the text-book of physics has its place and 
its readers Men who are reading for mathematics, for 
medicine, or for the army still require in many cases a 
something more than superficial acquaintance with 
physics Itis they who buy the Ganots, the Deschanels, 
and the Balfour Stewarts, and find them more or less 
adapted to their needs 

Mr Dantell’s new “ Text-book of Physics” is addressed 
to such students as these, and more particularly to those 
who read physics as a part of their preparation for a 
medical degree But there ıs abundant matter im it for 
the engineer and the chemist to conside: The werk 
opens with two chapters on the fundamental] notions of 
mass, tıme, and space, and on the derived kinematical 
and kinetical quantities The third chapter deals with 
measurements, and the fourth with work and energy All 
this is only introductory, and occupies but 50 pages 
The remaining 570 pages are therefore based upon 
the doctrine of energy The chapcer on Kinematics 
which follows is lengthy but admirable Harmonic 
motion, and problems connected with the propagation 
of waves, are expounded with great care The teach- 
ing here, as throughout, bears the impiess of the two 
great living Scotch physicists whom Mr Daniell 
names as his masters The chapter on Kinetics is none 
the less welcome because the author frankly gives 
up the misleadiag term, “centrifugal force’? It strikes 
us that more might have been said with advantage con- 
cerning angular motion and tke problems relating to 
couples A very usefy] chapter on Attraction*and Poten- 
tialis then introduced a most sensible step, since too 
often the notion of a potential function 1s postponed until 
the student comes upon ıt quite unprepared in electrosta- 
tics It may be noticed that a similar course is adopted 
in the text-book of Jamin and Bouty Gravitation and 
the pendulum conclude the kingtic section of the work, 
which next deals with the prop€rties of matter In tfis 
chapter, which must bê extremel¢ interesting to those 


But, stop, there is one® e 


è fwo eee the subject freshly, modern ideas come to 


the front The question of viscosity of solids and liquids 
comes, prommently forward The views of Crookes on 
the “radiant” condition of highly attenuated gases aie 
discussed, and so is also the connection between the 
liquid and gaseous states With respect to the alleged 
continuity between these states, the author does not seem 
to have quite made up his mird, for though he quotes 
wieh approval the proof given by Ramsay, that the so- 
called cutical point is not necessarily a phenomenon of 
cant nuity at all, but simply a certain condition of things 
in which the liquid and its vapour mix, because they have 
arrived at equal density and cannot keep separate, he 
seems also to lean to the other view, apparently relying 
on an unconfirmed observation by Hannay on the solu- 
bility of a sold ın a gas The vortex theory of atoms 
and the existence of the ethe: are mentioned in this 
chapter There ıs a capital section on elasticity, and 
another on liquids, in which the molecular pheno- 
mena of liquid cohesion anc surface-tension are given 
due weight, as are also sundry matters concerning the 
kinetics of liquids, often om tted from such text-books 
A sort chapter on Gases is ‘ntioduced, and then follows 
one on Heat Just fifty-one pages are given to this entire 
subject, but in those fifty-one pages an enoi mous amount 
of useful matter ıs compuised Thee is not a superfluous 
line or even word ‘This extraordinary success-—for the 
thing ıs most successfully done—is largely due to the 
author's fundamental method of starting fiom the energy 
doctrine The chapter on Heat opens with the first law 
of thermodynamics, and states it thus “Heat, being a 
form of energy, can be measured in ergs” The iest of 
the subject ıs developelin a masterly way, though pio- 
bably the student who has read nothing previously in this 
branch will find ıt touga The paragraph on “the six 
thermal cipacities” 1s very suggestive, and needs clear 
th.nking to follow ıt The autho: adheres, not quite 
wisely, we think, to the practice of taking as the defini- 
tion of the calorie or heat-unit, the kilogramme-water- 
degiee unit instead of the gramme-water-degree unit. 
This 1s the only case in which the author does not accept 
the CGS system Is there any adequate 1eason why 
he should not follow the more modern custom and adopt 
the calorie mineure instead of the calorie majeure? The 
chapter on Sound 1s also well written , and, for the first 
time, so far as we are aware, we have the notation of the 
tonic sol-fa system introduced along with staff notation 
into the discussions of pitch and temperament 

The chapter which succeeds 1s enough to take away one’s 
breath Were this a text-book of the stereotyped acade- 
mic style, one would know exactly what to expect After 
Sound, Light a chat on che velocity Of light, the old 
familiar gray-headed pioblems of reflection and 1efrac- 
tion, a glance at the rainbow and at telescopes and 
microscopes , and, to winc up, a couple of pages op the 
spectium—with the mevitable chromohthogtaphed chart 
—and two more on polarisation But this is not the 
method of om author =e heads his chapter, “ Ethei- 
Waves,” and after a little preliminary elearing away he 
launches into 1adiation ard introduces notions on wave- 
igngth, heating effects, yB.our, and on exchange of 1adia- 
trons Prevost’s law and Stokes’ law lead direct to the 
analysis of radiations in the spectrum, and to the evy- 
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dence afforded in the spectrum of the phenomena of 
transmussion, reflection, and absorption ° THe propaga- 
tion of waves through the ethe: next comes up, involving 


_the questiors of plane and circular polarisation, and then, 


after all this,;—shades of the immortal Potter and of the 
revered Todhunte: "come 1eflection and tefraction of 
hght, muras, prisms, and lenses! This is mdeed a 
bouleversement of the time-honoured custom of giving all 
attention to geometrical optics, [@aving physical opticg to 
take its cRanceatthefagend Yet we re persuaded that 
the methoc ıs essentially nghi It is to be regret PA 
however, that the author does not, with all his*imp: We- 
ments, adopt Gauss’s treatment ofiens problems Perhaps 
this 1s solely for want of space, the sin, if it be dffe, 1s 
one of omission only Separate sections on interference, 
double refraction optical instrifments, and 1gtatory 
polarisation are g ven The instruments are briefly but 
satisfactorily discussed , the ophthalmoscope and stereo- 
scope receiving Gue attention The last and longest 
chapter in the book 1s devoted to Electricsty ‘and Mag- 
netism This chapter, though abougding in good points, 
1s to our mind the least successful of thë whqles it will 
not satisfy electricians, though it may, and will, give to 
medical students a very, good and chorgigh sient into 
the phenomena and laws of electricity “A very useful 
bibliography of works on physics for further 1eading 
closes the book 

One further point strike$ us in reviewing the book as a 
whole—the excellence of the examples chosen to ilustiate 
the prob’ems and remaiks Particularly to medical 
students will this feature recommend itself Levers and 
moments of forces are illustrated at p 151 by a long list 
of articulations 11 the human skeleton The references 
on p £54 to the action of the biceps and deltoid muscles, 
on p 138 to Rosapelly’s 1esearches, on p 143 tp anemic 
disorders, on pp 252-55 to the relations of the physical 
processes of osmose and diffusion to the tissues of the 
body in relation to juices, foods, alkaloids, and to serpent- 
poisons, will be recogfused as giving a distinctive charac- 
ter to the work ° @ . 

Such criticisms as it remains foi us to pass are directed 
solely to a few points in which the autho: will do well to 
modify the work when it shall attam—as 4t douBtless will 
—to a second issue In the sectfon on the rainbow the 
secondary and tertiaity, &c, bows due to multiple in- 
ternal reflection are apparently confused with the super- 
numerary bows due to interference On p 35 the 
“watt” is wrongly defined asa unit of work, and equal 
to 10” ergs, whereas ıt is not a unit of “work” at all, but 
a unit of “ activity,” and 1s equal to 10’ ergs fer second 
The mazter recurs on p 579, bat 1s not there much mended 


The author uses the letters “ K M D P ,” meaning thereby, 


“electromotive difference of potential,” for that which 1s 
more commonly denominated “ electromotive force,” and 
abbrevmted into “EM F” We cannot think the change 
well advised What would the author do if he came to 
discuss the formule of a dynamo, in which the induced 
electiomotive force «as a very different quantity from the 


| difference of potential between the terminals’ Would he 


write both “ E al 
uses “ utilitye’ "R 


P”?, Again,on p 625, the author 
the quantity commonly called the 
“ efficiency” of an electric,motor This ıs in itself not 


perhaps a bad eachange of teins But the author goes 
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on to misapply the very same word and to use it in the 
sense of “activity,’ssaying in effect that (by Jacobi’s law) 
the “utility” 1s a maximum when the reaction of the 
motor reduces the supply-current to one-half The dia- 
gram mtended to represent Hall’s experiment on p 628 
is quite wrong The statement on p §03 that the velocity 
of light 1s greater in metaf than in air ıs incorrect the 
refractive index ıs greater, therefore the velocity less 
The author has most wesely abandoned the use of that 
moŝt misleading of terms, vapout-tension, and saibstitutes 
therefor sumply pressure This is well, but the reform 
t go further, and shéuld have gone further at the 
hands of so worthy a pupil of the Scottish school of 
phygygal frecision “A ieference to the index shows 
apparently that the autho: uses the word “ pressure” cor- 
rectly and consistently gn the sense of force per unit area 
If thi were so, ıt would be excellent Unfortunately 
the text of the treatise 1s not always consistent On p 
152 the author talks of applying a “ pressure” to a lever, 
where he does not mean so many dynes pei square centi- 
metre, ‘but where he means simply a “force, —-a push 
Of course thisegonfasion of language 1s pardonable it 
runs niot“Mroughout every Cambridge text-book of me- 
chanics fgom Jodhunter to Garnett We had hoped 
better things herë Again on p %54 comes the following 
question —“ A nutcracker 6 inches long has a nut in ıt 
an inch fiom the hinge the hand exerts a pressure of 
4ibs what is the stress on the hinge?” Answer “The 
stress on the hinge 1s the weight of 241bs” In thefirst place 
the word “stress” is wholly misapplied, fora stress 1s nota 
force, but a force divided by the area on which it 1s 
applted and in the second the word “pressure” is 
equally misapphed, because what is meant is that the 
hand applies a “force” equal to the weight of four pounds 
In like manner the author’s general] precision of lan- 
guage wotild ledd to the expectation that he would not 
misapply that unhappy word “tension?” Referring to the 
index ıt appears that he uses the word tension ın four 
different senses He speaks of “surface-tension”’ of a 
liquid which is excusable if the words are connected by 
an indissoluble hyphen” He speaks of voltaic cells being 
coupled im “tension,” where he means united im series 
He spealss (p 522) of atmospheric pressure in an electri- 
fied soap-bubble being resisted by “ an electric self-repul- 
sion or Zezszou over the surface” (as if self-repulsion were 
a pulling instead of a pushing force!), and lastly, he 
speaks of the ‘‘tension” of a string (p 142) when he 
means the pull, not the stress of so many dynes per 
square centimetre He is no worse, however, than the 
majority of writers on the subject The average Cam- 
budge text-book teems with, similar instances, whee 
problem after problem is sêt to “find the tension in a 
rope,” without the necess@ry data as to area of cross- 
section in the rope being given There ıs one book on 
physics, now happily almost extinct, in which the word 
tension 1s used ın eight different significations ! 
a Lastly, we must congratulate Mr Daniell on having 
embodied the latest results of contemporary research in 
hiswork The ordinary text-book is not seldom ten or 
fifteen years behind in its data, in some cases more 
Here, howevei, we find, absorbed u&o the fie of the 
book, the most recent matter such a$ the’1esearches of 
Lord Rayleigh on the unit of fesistance, of Quincke and 
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of Woithington on capillary phenomena, of Guébhard gn® 2 


opera chemical figures, of Crookes on iadiation and 
“radiant matter,” of O E Meyer on viscosity, of A M 
Mayer on the analysis of sounds, of Rosenthal on anim il 
heat, of Vierordt and of Chauveau on blood-pressure, ot 
Wintrich on the use of resonators in auscultation, and of 
Abney and of Langley on dark radiation. A text-book so 
furnished forth 1s doubly welcome SSPE T 
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RECENT CHEMISTRY 


Experimental Proofs of Chemical Theory for Beginne?s 
By Prof Ramsay (London Macmillan, 1884) 

The Discovery of the Periodic Law, and on Relations 
among the Atomic Weights ByJohn A R Newlands. 
(London Spon, 1884) 

Chémical Analysis as applied to the Examination of Phar- 
maceutical Chemtcals By Messis Hoffmann and 
Power Third Edition (London Churchill, 1884) 

Chemical Analysis, for Schools and Science Classes. By 
A H Scott-White (London Laurie, 1884) 

facts Around Us By C Lloyd Morgan 
Stanford, 1884 ) 

Seence of vod A Text-book specially adapted for 
those who are preparing for the Government Examina- 
tons in Domestic Economy By L M C (London 
George Bell and Sons, 1884 ) 

An Outline of Qualitative Analysis for Beginners 
J T Stoddard (Massachusetts, 1883) 


Too is not the least doubt that ın English labora- 
tories theory does not occupy a piominent position 
Prof Ramsay ıs to be complimented on this very small 
book, which 1s certainly a valuable attempt to put chemi- 
cal theory on a practical basis It consists of a series of 
exercises on the measurement of tempeiatute, pressure, 
and weight ın connection with gases, &c, and contains 
very valuable directions and instructions in the manner 
of reading the1mometers and barometers, and represent- 
ing changes by curves, and also in the graduation of 
thermometers and other instruments ın common use ın 
the chemical laboratory, a work which should not be 
relegated entirely to a physical laboratory The work 1s 
divided into twelve chapters, in all of which we have very 
excellent practical exercises on what is commonly known 
as chemical theories, that 1s, the sensity of gases, the law 
of Gay Lussac and Avogadro, on quantivalence, specific 
heat, and the equivalents of metals, and a short chapter 
summarising Newlands’ work on the periodic law of the 
elements We can strongly commend this httle book 

to all students in chemical laboratories 

Mı Newland’s httle book, as the author says in his 
preface, containg an exact repunt of all the papers on 
relations among the atomic weights and on the periodic 
law wiitten by himself and piimted m thé Chemical News 
during the last twenty years In its present férm ıt is a 
desifable addition to our literature, and should brng Mr 
Newlands’ very valuable work into its proper position 

Messrs Hoffmann and Power’s very elegant work 1s 
evidently not adapted to an ordinary chemical labora- 
tory As the authors state, ıt has been prepared for the 
pharmacist and dispensing aa nee of medicine, for 
the purpose of enabling him to tst chemicals and diugS 
The ariangement of the work is 
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ə @herefore -such as to suit the practical pharmacist rather 
, than the analytical chemist The substances are described 


under their seveial Latin synonyms, in addition to the 
French, German, English, and Spanish names We find 
that each preparation 1s described as to physical’'and 
chemical properties, and then follcws a very elaborate 
examination for the presence of impurities, in addition to 
methods of quantitative determination of the puincipal 
constituents It shoifid be a very useful addition to the 
pharmaceutical laboratory j 

Mr Scott-White’s volume is one of the usual little 
books of chemical analysis tables There seems to be 
noth.ng very 1emarkable about it, excepting the variety 
of types in which the formule are punted The book, 
which 1s intended as a text-book for the various examina- 
tions of the University of London, Oxford and Cam- 
bridge Senior Locals, and the Kensington examunations, 
seems well adapted fot its pursose It contains a table of 
solubilities of common inorganic salts, which is a thing 
students rarely make use of, and an appendix of re- 
quirements in examinations, detailing apparatus, chemi- 
cals, &c , necessary for most of the elementary examina- 
tions in chemistry 

With all our science classes and the very general spread 
of scientific education throughout the country, it 1s still a 
sad fact that the great-mass of the public and even of the 
middle-class educated public are wofully ignorant on 
common things Even now it 1s somewhat out of place 
to talk in a diawing-room about oxygen as to the men- 
tion of phosphorus or selenium, or metals hke platinum or 
iridium, ıt 1s still more out of place A great deal of this 
ignorance—ignorance possibly occasioned by dread—1is 
doubtless caused by the very scientific science books that 
are in common use We are almost entiely without 
books on general science that aie sufficiently simple, and 
at the same time accurate, te convey a general but correct 
notion of ordinary substances, o1 to interest the ordinary 
reader ın all these things arcund us Why should not the 
properties of oxygen or phosphorus be quite as interesting 
reading as sonie of the three-volume novels? Mr Lloyd 
Morgan ın his very small book has evidently intended to 
supply to some extent this want by describing—not in 
simplest language, ıt might have been simplei—a few very 
common chemical and phys.cal facts It does not appear 
exactly from the pieface for what class of readers it 1s in- 
tended, but it can scarcely fei] to be useful 1f not interesting 
to any lay readers It commences with the chemistry of a 
candle flame, and in that way passes on to the Similar 
actions taking place in animals and plants, where of course 
carbonic acid comes into play, and we aie led through car- 
bonic acid tonwood, coal, and diamonds, to the atmosphere, 
where the physical part comes m, the gpiessure of the 
atmosphere, the thermometer, and the idea of elements, 
compounds, and fnixtures Passing on to water, we have 
the proof ofthe composition of wate1, physical properties of 
water, which leads directly on to the phenomena of Reat 
Although only consisting of about 150 small pages, we are 
led up at the end to some chemical reactions, and an ap- 
pendixon molecules The whole book is arranged for ex- 
perunental put poses, although the methods of performmeg 
some of the experiments are not given It has been pro- 
bly assumed that the Q\perimenter should have conve- 
mences supplied The appendiaeon arithmetical questions 
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seems scarcely 1equired in such a work, but, eacepting. 
this, ıt 18 certainly a step in the right derecgiongo bring a 
knowledge of common things into a simple and under- 
standadle shape 

“L M C’s” text-book 1s a sort of chemical, physio- 
logical, and biological book, and 1s divided under the fol- 
lowing heads —Food, its compdsition and nutritive value , 
its functions, and its preparation and treatment It 1s 
evidently got up for the purpose of preparing for the ¢x- 
aminationg, as it says in the introduction that a grant of 
4s will be given for a pass, and that p&yment upon the 
results of examinations of schol children are made 
managers In spite of this a considerable amount of use- 
ful incormation may be obtained fiom ıt, although that 
information 1s not conveyed m the best possible style 
The cescriptions of substances hke,bread, for instance, are 
not by any means exhaustive Under animal food or 
flesh, ıt is stated that “animal food 1s composed of the 
same materials as vegetable, ıt ıs formed of the same 
elements and presents the same approximate principles, 
and contains water and mineral matters of the sanfe kind 
as plants” ‘This 1s not very instructrve „The section on 
food and its selection will be useful, but the nfn object 
of the book ıs evidently to prepare for the gxamigations on 
this subject a e i 

If zhe spread of chemical teaching may be measured by 
the number of small books on qualitative analysis, ıt 
certainly has a great number of disciples There ıs 
noth.ng very extraordinary in Mr Stoddard’s book, un- 
less ıt be the importance that is given to the atomicity 
marks attached to the signs of the elements We find 
that non 1s described as Fe" and also Fe™, whilst chromium 
is orly put down as Ci: Nickel and cobalt are both 
marked as dyad and tetrad Only the so-called ordinary 


elements and acids ate treated of 
. g 


LETTERS TO THE EDITOR 


[The Eduor does not hold himself responsible for opintons expressed 
by hts correspondent® Neither can he undertake to return, 
or to correspond with the wreters, of, resected manuscripts 
No notice 1s taken of anonymous communications 

[The Editor urgently requests correspondents to keep ther letters 
as short as possthle The pressure on hts space ts so great 
that ut 1s impossible otherwise to insure the appeaPance even 
of contn.unications containing interesting and novel facts. ] 


Reply to Mr Grubb’s Criticisms on the Equatorial 
Coude of the Paris Observatory 


IN cont.nuation of my fist letter I now wish, in my tuin, to 
cuiticise Mr Grubb’s mstiument, and to show that in all respects 
it kustles with inconveniences I discuss it as it 1s presented 
and explained by Mr Giubb, and I wish to examine it suc- 
cessively— 

(1) Fiom the optical point af view 

(2) From the point of view of the mechamism employed 

(3) Fiom the point of v.ew of 1t@application to astronomy ° 

(1) The optical pomt of view The system adopted by Mi 
Grubb ıs much infero: to that geneially used in oidinary equa- 
torals The dialyzic telescope only gives mages fiee from colou 
for the point which hes in the axis of the object-glass Fon all othe: 
points images present themselves unde: the form of spectra which 
aie longer as they are futhe: fiom the axis This arrangemen® 
necessitates that the three lenses must be veiy exactly centred, 
which can be done with the ordmary achromatic object-glass 
where the two lenses are in contact in the same cell It 1s with 
very gieat dithcultythay this can be done ın a dialytic telescope 
Wane admitting, tall, that ıt can have an optical axis common 
for all the lenses of which it 1s &mposed, this centering becomes 
very difficult when the unages &re bioken by a plane mnioi, the 
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angle of which varies, and it becomes almost ;mpossible in a 
broken equatorial, inewhich the eyepiece 1s independent of the 
moving part of the mstrument, as proposed by Mr Giubb In 
a word, taking no account of the new and very grave causes cf 
variability imtroduced by Mı Grubb, this optical system 1s so 
unstable that its employment has been rejected unanimously by 
all astronomers and opticians The least derangement of the 
position in the central mirror spoils everything 

The mobility of the plane mirsor presents equally, from the 
optical point of view, aslight inconvenience The quantity of light 
vases with the different angles of inclination, which renders the 
eaat researches of the photometric very difficult Without making 
one feel all its gramty, Mr Grubb has, in truth, indicated the 

efect of this optical system But ın orde: to turn the difficulty 
he\suggesés that, since the “field of view becomes smaller as 
the instruments become larger, we may content ourselves with 
observing at a central pont But this 1s an affirmation pure and 
sumple It 1s necessary ın many measures of piecision to have a 
large field of view The contiary will present several serious ob- 
jections We have, in fagt, to observe stars in relation with other 
stars, te measure, for instance, the difference of declination between 
a planet and & star of compaiison But we cannot make both 
these observations at the centie The same thing will always be 
happening, ın the case of comets, nebula, and clusters It seems 
to me, on the contiary, that a telescope 1s more perfect the larger 
the heltl of êw Fechng thus, I have had made by Prazmow- 
ski, for my new equatorial coudé, achromatic eyepieces giving 
a very large fekte For the observation of comets I have such 
an eyepiece, which magnifies fifty times and has a field of view 
such that I,can okserveadegiee Fora telescope of twenty-seven 
mches we might have such an eyepiege with a field of twenty four 
minutes 

From all which precedes, I think everybody will agree that 
the system proposed by Mr Grubb is far inferior to that now 
employed in ordinary equatorials 

(2) The mechanical point of view The instrument consists 
actually of an ordinary equatorial, in which the part which carries 
the eyepiece 1s replaced by a counterpoise It presents therefore, 
from the point of view of stability, all the defects of the ordinary 
instrument Additional causes of mstability inherent to the 
design are— 

The micrometer and eyepiece are completely independent of 
the principal mass, which necessarily gives rise to different defects 
of decentering between the separated parts Moreover, in this 
instrument there are three distinct movements In addition to 
declination and nght ascension, there 1s a third, which consists of 
a differential movement round the axis of the mirror This last 
one constitutes alone, from the point of view of stability, a com- 
plication which does not exist m the ordinary mstruments All 
the movements of transmission are bioRen at a 11ght angle, and 
are four time as long as those of an equatorial coudé of the 
same size There will therefore be such loss in transmission, 
one would never have the instrument perfectly adjusted and 
oriented . We see, from the mechanical point of view, there is 
such an mcohereftce between the different parts of the apparatus, 
that ıt 1s inferior to thog: now employed And it really can- 
not be compared with mine, which 1s almost as stable as a 
tiansit instrument, and in which the movements of transmission 
are excessively simple 

(3) If we examine Mr Grubb’s mstrument fiom an astro- 
nomical point of view, we see ıt 1s based on a principle which 
no astronomer can admit, namely, that ıt 1s superfluous to ob- 
serve the greater part of the northern heavens In many mvesti- 
gations among the most elevated in the astronomy of precision 
—let us take stellar parallax as an example—one 1s obliged to 
combine observations made at Cifferent epochs of the year, and 

eit 18 only by the combination øf measures thus obtained that the 
desired result is airived at These stars must be observed, 
therefore, ın the northern pait of the heavens as well as in the 
others, for the vicissitudes of climate do not permit the astrono- 
mer to observe exactly how and when he wants The same 
necessity presents itself in the study of the double stars , to 
&scertain and to discard the systematical errors im the angles of 
position the astronomer 1s obliged to observe these stars in all 
the celestial regions If one wishes to lmit one’s self to the 
exploration of one side of the heavens, one would lose precious 
opportunities and gratuitously moi. erious difficulties 
There are also many cases ın which thiSghoicg 1s not possible 
Thus, if we wish to discover new @omets every part of the heavens 
must be explored and 1f one wisMes to observe them they must 
be observed where they. are ® » P 
bd © 
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Finally, permit me to ask Mr Grubb how he is going to study® » 


that part of the heavens which les between 20° fiom the zen&h 
and the Pole This region of space, I take it, would be entirely 
closed to the observer with Mı Guiubb’s auangement Any 
1esearch, therefore, which touched the stars coveiing this large 
area could not be undertaken 

The mdependence of the miciomete: of the rest of the 
instrument 1enders impossible any measmes of precision The 
o1ientation of the micrometer, in fact, is the fundamental base of 
every measure, and to do this preliminary wok fropeily three 
or four successive operations have zo be Performed, and take the 
mean of the readings and adjust the apparatus by means of #he 
circle of position But this fundamental operation cannot be 
performed on Mr Grubb’s instrument In fact, in practice, if 
one wished to take an angular measurement with this instrument, 
one would have to proceed somewhat 1n this wise First of all it 
would be necessary to content one’s self with one approximation as 
to the orientation, then to repeat this afte: every individual 
measure , and lastly to take into account the disorientation of 
the micrometer, to submit the 1eadings of the circle of position 
obtained to fastidious computations with a view to compen- 
sate them This gives an idea of all the mextiicable com- 
plications in which one would find ones self involved in this 
case In fact, to secme a simple obseivation of a comet 1t would 
be necessary to increase the 1eadings and the calculation by four 
times, and after all one would only get a result infertor to that 
furnished by an ordinary equatoual I don’t believe there 1s a 
single astionomer in the wide world who would undertake 
observations of precision unde: such conditions 

It 1s quite true, as Mr Giıubb indicates, that the oculare 
might be connected with the iest of the instrument, but then, new 
inconveniences of another order would ause These, however, 
I will not discuss now, for, as I said at the beginning, Mr Grubb’s 
actual proposal 1s now alone in question Howevei this may be, 
I consider the conception of this equatonial 1s so defective, taken 
as a whole, that I do not think its adoption would be seriously 
recommended Nor do I think that the pioject will go beydnd 
ts present stage, unless essential modifications are introduced, 
and in this case the instrument would become lihe my own 

Paris Observatory M Lawy 
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Dust-Free Spaces 


I VENTURE to call attention to some points ın connection with 
the observations on ‘‘dustless spaces,” &c, as detailed in the 
report of Dr Lodge’s lecture published in NATURE, vol xx1x 

610 
‘ Certain observations and studies of my own lead me to think 
that, 1f attention be given to the points to which I wish to call 
the notice of physicists, results of the highest importance may be 
reached by means of the method of expe1tmenting developed by 
Dr Lodge and Mr Clak, and described in the report referred 
to 

Dr Lodge’s statement (p 611) that ‘‘cloud spherules are 
falling, but fallmg very slowly,” is true when these spherules 
are not at a higher temperature than the atmosphere in their 
neighbourhood When, however, very small particles floating 
in the air become heated, they warm the an immediately sur- 
rounding them, and then these particles are eithe: buoyed up by 
a small envelope of heated and dilated air chnging to therr sur- 
faces, or they are borne aloft by the local currents which they 
create by contact with the surrounding atmosphere 

Observations continued for nearly fourteen yeais have con- 
vinced me that in ordinary clouds these two methods of lifting 
are combined—that to a certain extent each of the spherules 
or very many of the spherules of clouds aie buoyed by adherent 
heated and dilated air, and that the whole of the cloud, in many 
cases at least, becomes warmer than its neighbourhood in general, 
which adds to 1ts buoyancy as a mass of intermingled an, wate, 
and vapour e 

Tlæese remarks apply #so to small paiticles of matte: other 
than water The action 1s the same except in degiee The 
very high specific heat of water enables it to heat suriounding air 
moie readily and quickly than othe: substances do, and as a 
consequence masses of water as m clouds are lifted more quickly 
and to a greater height than masses of othe: bodies Having the 
same proportion of surface to weight 

If it be remembered that radiant Qeat passes unimteiuptedly 
thiough air, ze that air ıs diatherwhous, it will be seen the 
radiations from a distance stwking upon garticles of athermanous 
bodies suspended in the air will cause these latter to heat the 
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e @ an about them, and produce upward currents o1 a buoying of 


te athermanous paiticles by dilation of the an m contact with 
them 

Ihis affords a complete explanation of cloud-flotation and the 
flotatidn of fine dust-paiticles For some yeas I have been in 
the habit of watching clouds, and by the use of the above theory 
have very often been able to account for forms, dimensions, and 
movements which I could not othziwise explain Some fous ago 
I explained the above ideas to the Chief Meteorological Officer of 
the Umited Smtes Signal Service, and rece:ved fiom him sugges- 
tions which have sincesffoided me the means of mach pleasure 
an@obsei ving the locations and forms and movements of clouds, 
and although these regulan masses are stbject to many com- 
plicating cncumstances, [ “have nevei yet observed anything 
tfnding to weaken this theoiy of flotation, but have made many 
hundieds of obseivations tending to confirm ıt 

I trust that ıt will be taken for gianted that I do not wish to 
attack the hypothesis of Dı Lodge and Mr Clark, that heated 
‘bodies “bombard” and drive away approaching paiticles My 
object ıs simply to show that, as it seems to me, the theory of 
particles buoyed up by a locally heated flmd, when considered in 
connection with well-known piinzip.es of 1adiation, &c , 1s suf- 
ficient to account foi the phenomenon of the ‘‘ dust-fiee coat” 
descitbed ın the article alluded to 

Refernng to the figmes on p 612, an ascending curient 1s 
shown in the neighbomhood of the pipe or 1od m Fig 1 The 
theory which I have sketched would indicate that this ctuient 
had been set up in great measme by the zsdzect action of the 
heated tube o1 rod upon the surrounding au 

I should contend that the dust-fiee coat may be explained as 
follows — 

A given particle which may be assumed to be duectly below 
the iod 1s heated by 1adiation from the 10d It in tuin heats 
and expands the an in contact with it , the particle with a coat 
of adherent an becomes lighte: than the stnrounding atmo- 
sphere, and the mote, with its jacket of expanded an, ascends 
towards the 1od As it reaches the point maked “‘slow 
moving” in the figure, it begins to find itself in au which has 
been heated duectly by contac: with the 10d, and distiibuted 
near it by the small “‘cucular” cmients which always swiound 
a blunt obstacle ina stieam of find At the outer limit of the 
“* dust-free coat ” the particle o1 mote 1s anested because it has 
come to a pomt where the au 1s so waum that the mote can no 
longer: heat its jacket enough hotte: than ifs suoundings to 
cause buoyancy It is ariested because it has ieached a, point 
where the swrounding medium 1s as light as its own at float, 
much as cork ıs airested at a surface of water 

The mote with its waim au jicket could ascend through cool 
and therefore heavy au, but the an warmed by contact with the 
pipe is too light to float it 

The dark “tal” above the rod, or tube, is the upsheamng 
dust-fiee au, warmed by the tube, and too light to carry motes, 
o1 in which motes have not been caned by any cunent 

The 1eport of the lecture contains within itself some very 
stuking confimations of this tlLeory Fo. example, Di Lodge 
tel.s us that at a high tempera:me the dust-fiee coat 1s thicker 
than at low ones This ıs acccrding to the theory of flotation as 
above set forth, because an approaching mote would sooner meet 
the increased body of an warmed by contact with the tube to a 
pomt sufficient to destioy the buoyancy of the mote and its 
jacket Again, hydiogenis a light gas having a very high 
specific heat, hence according to this theory the mote‘would 
need more heat and mote difference of temperatwie to float than 
in au, and consequently shoulc not be able to float up to as near 
the 1od Now, D: Lodge states that ‘‘in hydiogen it [the 
dust-fiee coat] is thiche: than m an” Wath a suounding 
medium of carbonic acid, less heat and less flofation aie yequired 
for the mote, as the gas 1s heavier and of lowe: specific heat, 
and, qute in accord with the theory, the dust-fiee coat ‘fis 
thinnea: ” than in an o1 hydiogen Again, Di Lodge states 
that the dust-fiee coat 1s set up by af “difference of a deguee 
or two,” and ıt would apparently requre a much more com- 
plicated theoiy than the simple one here advanced to account 
for this on the bombardment hypothesis, as the action has been 
shown to be— 

(1) Affetted by the medium as to thichnessef coat 

(2) Obt&nable at different temperatures in the 10d 

(3) Apparently dependeng not on the actual temperature of 
tWe rod, but on the diffeienfes in temperature between the rod 
and its suirounding dusg-containingefluid 
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The behaviour of cool 1ods or plates, as stated, 1s also ir 
accord with this theory A mote coming within ghe influence 
of the plate o1 10d 1s cooled by 1adiation and loses buoyancy in 
atsan jacket If above the plate, ıt therefore falls upon it, if 
below, 1t dicps away Dr Lodge does not explain how a cool 
plate ‘bomdaids” the motes and dives them away fiom its 
lowe: side If clearly explained the method of expe:iment 
developed ard now under study ky D: Lodge and Mr Clak, 
and that of Mr Aitken on,the condensation of wate. about 
nucie: will probably be found productive of results of the very 
highest mportance e 

Questions of climate, rainfall, heafthfulness of distiicts, fgs, 
mists, hufiidity, &c , can probably be begter studied than in 
any other way by some foam of apparatus based upon iesults 
obtained by these expeiiments, if the theory of flotagion abe 
set forth 1s connected with them, as I trust it may be 
Epay W SERR§LL, Jun 
Chebeul, Diéme, Fiance, Apul 27 - 
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Mi Senell is no doubt perfectly conect in his view that the 
average specific gavity of a warmed and vaporfi-filled cloud 
may be often less than that of an The ascent of the so-called 
“steam ” fiom a kettle proves this, and he will find the view 
cleaily stated in Maxwells ‘‘ Heat,” p 280 I did, not enter 
into details ın the Dublin lecture, but I was fully’convificed of 
the truth of this statement - 

His supposition that the dusty air nem a hot b8dy sj wamed 
not by gaseous conduction from the hot body but Dy inteicep- 
tion of its radiation by the suspended panticlgs, is got an un- 
natural one, but it 1s practically untiue It 1% disproved by the 
fact that the concentrated 1adiation fiom the electric hght is 
much less effective in warming dusty (01 any ofhe1) au, than 1s 
the neighbourhood of a warm solid only a few degrees above the 
atmospheric temperature 

Mr Serrell’s cuticism, that we do not .cleaily explain the 
dowr-streaming daik plane fiom a cool body observed by Lord 
Rayleigh, is quite legitimate So far as I entered into the 
matter at all, I intended to indicate piovisionally a distinction 
between a cool body and a very cold one--the boundary coming 
somewheie say, between ten and thuty degrees below the an, or 
possibly depending upon actual temperature as well as on dif- 
ference Iam not prepared to assert that the bombardment of 
paiticles towards a cool body begins the instant ıt 1s colder than 
the atmospheie I think ıt possible that thereanay baa neutral 
porn: below which it begins 

But Mi Clark is working out this among many other points, 
and I am not sure that his view at present agrees with my hypo- 
thess He will doubtless make a complete statement when he 
publishes an account of®the quantitative reseaich he 1s now 
engaged in Tull then I prefer to leave the agcount of cold 
bodies a little vague O J Lopcr 





Tne Supposed Volcanic Dust Phepomema 


THE 1eddish cnucle iound the sun, which I suppose must be 
considered as a kind of veiy laige corona, alluded to by E 
Diveis of Tokio (NATURE, vol axix p 283), G F Bude 
{p 525), and othe: observers, was wnvauably visible here, when 
cucumstances favoured, fiom November 1883 up to Apni 3 
In the middle of that day, and of the 4th, though circumstances 
seemed favowable for seeing it, no tinge of 1ed was perceptible , 
but 1t was visible late ın the aftexnoon of the 4th Sice then it 
has become moie visible again, and fiom Apul 21 has been very 
plam, though not so conspicuogs as it was ouginally It1s ied 
in the micdle of the day, and bıdwn towards sunset, the bight 
space between it and the sun be:ngeblue o1 greenish 

The semicucle opposite the sun 1s now fai famter than ıt 
was ougmally, indeed I do not think I should notice it now 
witnout looking for it It 1s now plamest when the sun 15 a: 
little above the horizon, which was not formerly the case, and I 
have not seen 1t after sunset lately This may peihaps be owing 
to a change in the height of the volcamic dust, or whatever it is ° 

The amount of sediment m the 1an strikes me as beg .very 
lage I have at different tumes in he last few months collected 
it upon giass and examined it with the microscope there appear 
In it a considerab@ yguety of crystals and other transparent 
objects Some Ra Y ciystals are like those drawn by Mr 
Beyermck (vol xxix p 309) *I have usually found a numbei 
of .iegulai transparent pieces, ‘but I cannot say that they have 
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much 1esemblance to the vitreous ashes of Kiakatoa, diawn on 
p 587, as they are very thin 

I have @xanmneé this sediment with the naked eye to see 
whether I could peiceive anything like the laige corona I 
darkened the room and admitted the sunlight through a narrow 
slt on to the glass The sediment sparkles with various colours, 
chiefly pink and green, I suppose owing to interference , and ıt 
1s difficult to judge which colour preponderates I find a decided 
eacess of green at a small*angula: distance from the sun, and 
often pik prepondeiates at æ gieater but varying distance 
These colours being simula: to those seen in the laige corona are 
sfightly confirmatory of éhe theory that the sediment from the 
rain 1s the substance which has caused it and the stgange sunsets 
and sumuses , bu#othe: substances are also capable of giving a 
Mostue on glass gives quite different 

lours, So far as I have observed 

The cirrus-hke wisps on which the sunset phenomena appeared 
were defifite and very $mall at the end of November , but on the 
whole grew large: and moire indefinite, tll at length they have 
been quite impeiceptible foi several weeks past 

On April 24 theire was the first moderately bnght auoia I 
have*seen since Octobe: § Can this remarkable absence of 
auroras and the scarcely less remarkable frequency of lightning 
have been caused by the voleamic dust? If so, tt may also 
account for S Tiombolt’s finding auroras so scarce and poor in 
Iceland «dung the winter, as mentioned on p 537 (vol xxix ), 
though he does not say,whether they were scaicer than usual 
theie THos Wm BACKHOUSE 
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Pons’ comet was visible here with the naked eye throughout 
the month of February, including the nights of gieatest moon- 
hght Iso saw it on some twenty o more mghts dung that 
month, and append some notes as to its comparative biightness, 
so far as I could judge sg 

Februay 3-—‘‘Comet visible til 1045 Could see ‘old 
moon’ with naked eye easily, and in telescope Grimaldı and 
Anstarchus, but only with a very small part of sunlighted portion 
in field 

February 6 —‘‘ At 845 could see comet with naked eye, 
though sky not quite free of sunset-glow and somewhat hazy, 
and moon nine days old It was altogethe: faint, but most of 
the tail visible at other times could be seen—ceitaimly more than 
I should have expected ” 

Febiuary 9 —‘“‘ At 9 30 found the comet with naked eye and 
could see it without difficulty, but there was only the suggestion 
of atal Compaingit with æ Sculptons by looking midway 
between the two, they produced the same effect on the eye, but 
of comse the least magnifying powe: Showed the diference” e 

February go —-‘'8 20 to 8 50 Found comet with naked eye, 
but it was very faint, and to the unaided eye looked certainly 
faite: than a Sculptors Yet ıt seemed to me that more of the 
tail (or the tal more ceitainly) was visible than last night ” 

Febrifary 11*~‘* Found comet with naked eye about 8 10, 
and watched it up to gg4jo As the sky lost the traces of sunset 
I could pick it up without difficulty, m spite of the full moon 
shining in a cloudless sky It was not quite so easily seen as 
a Sculptoris, but I may say that A? and A? Sculptors, though each 
marked as of the same magmitude as a, I could not get a glimpse 
of, though I tried hard ” 

February 12 —“‘ At 8 15 found comet with naked eye without 
difficulty, and so at intervals up tog Found ıt again with dif- 
ficulty at 10 15 , it was then getting low and into the haze ın 
the telescope ıt seemed then tq, have lost (at a guess) half its 
hght ” g 

On the subsequent clea nights in Febuary there was no 
difficulty 

March has been much cloudiei, and owing to this and moon- 
light I only saw ıt with naked eye certainly on four nights—the 
Ist, 4th, 16th, and 17th My note for the g4this ‘‘ Found and saw 
comet with naked eye several times, though not easily, between 


*815 and 840pm Could see the outline of the ‘old moon’ 


without difficulty ” 
The 5this marked as deubtful both as to comet and ‘‘old 
moon ” Š P 
March 14 — ‘A fine pink glow ın eypning, and splendid after- 
glow about 7 15-—-never saw ıt better Wound comet easily with 
opera-glass, but could not see 1% with naked eye, the moon using 
before the glow had vamshed ” © So also on the 15th 4 
® 
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Mach 16 —‘‘ Saw comet repeatedly with naked eye (lookmg 
a little above it) between 7 45 and 8 30 Sky very good” e.e 

Maich 17, 7 40 to 8 10 —‘ Found comet with naked eye®ande 
saw it many times, looking a little above it , could not be quite « 
sure of seeing it direct ” ‘ 

Owing to clouds I have only seen ıt on two nights Since, the 
24th and 28th , and that only with opeia-glass and telescope 

Nelson, N Z , Maich 29 A S ATKINSON 
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Snow and Ice Flora e 


IN the account of Prof Veit Biecife: Whittioch’s interesting e 
work on the Arctic snow and ice flora (NATURE, vol Nevin 
p 304) yom reviewer enumerates the counties and mountain 
1anges where red snow has been obseived, but does not mention 
the Southein Alps of New Zealand, where as far back as 1861 
this plant was observed by me The fact that green and red ice 
have been found in these high northern latitudes, and that the 
unusual coloration has been tiaced to microscopic organic life 19 
of special interest to me, as I 1epeatedly observed green as well 
as 1ed ice amongst the glaciers of New Zealand, first at the head 
of the Rangitata Rivei, as fa back as Febuary, 1861 At the 
time I published an account of this occui1ence, which was 1e- 
printed by others (amongst otheis see Hochstetters “Neu 
Seeland,” 1863, p 342} Since then duiing my alpine eaplora- 
tions I have repeatedly observed the same phenomenon, so that 
evidently at the Antipodes there occurs a counterpart of the 
Arctic snow and ice flora It is to be hoped that some able 
botamist will some day do the same wok for us that Baron 
Nordenskjold and his able coadjutors have done for Greenland 
and Spitzbergen JuLius von HAASI 

Christchurch, N Z , December 31, 1883 





The Rotation Period of Mars 


NOTWITHSTANDING his compaiatively small diameter and 
slow axial motion, the planet Mais affords special facilities for the 
exact determination of the 1otat.on period Indeed no other 
planet appears to be so favomably cucumstanced in this respect, 
fo. the chief mathings on Mais have been perceptible with the 
same definitencss of outline and characteristics of form though 
many succeeding geneiations, whereas the featuies such as we 
discern on the othe: planets aie ethe: temporary atmospheric 
phenomena o1 1endeied so indistinct by unfavourable conditions 
as to defy lengthened observation Moreover it may be taken 
fo. granted that the featmes of Mars are permanent objects on 
the actual suface of the planet, wheieas the markings displayed 
by ou telescopes on some of the othe: planetary membeis of ow 
system are mere effects of atmospheric changes which, though 
visible for seveial yeais and showing well-defined pernods of 
rotation, cannot be accepted as affording the tine peuods The 
behaviour of the ied spot on Jupite: may closely intimate the 
actual motion of the sphere of that planet, but markings of such 
vaulable unstable characte: can hardly exhibit an exact conformity 
of motion with the suface upon which they are seen to be pro- 
jected With respect to Mais the case is entirely diffrent No 
substantial changes in the most conspicuous features have been 
detected since they were first confionted with telescopic power, 
and we do not anticipate that in future ages there will be any 
materal difference in their geneial configurations ‘The same 
markings which were indistinctly 1evealed to the eyes of Fontana 
and Huyghens in 1636 and 1659, will continue to be displayed 
to the astronomers of succeeding generations, though with greater 
fulness and perspicuity owing to improved means True there 
may possibly-be vanations in progress as regards some of the 
mimo: features, fp it has been suggested that the visibility of 
cetan spots have vaiied m a manne: which cannot be satis- 
factorily accounted for on ordinary gı ounds, These may possibly 
be due to atmospheric effects on the planet itself, but in many 
cases the alleged vaiiations have doubtless been more imaginary 
than real The change#1in ou: own climate are so 1apid and 
stuking, and occasion such abnormal appearances in celestial 
objects that we are frequently led to infer actual changes where 
none have taken place , in fact, observers cannot be too careful to 
consider the ongin of such differences and to look neare: home 
foi some of the eliscoidances which may have became apparent 
in then iesults & 

The iotation penod of Mais hag been aheady given with so 
much piecision that ıt may seem#@superfluous to 1ediscuss @he 
pomt, but it 1s very advisable to see whether recent observations 


of. 


e @onfiim the values deiived from forme: results 


56s. | 


-e 


NATURE 


$ 
[May 15, 1884 





The t Hom- 


nt glas ” or “Kase: Sea,” which 1s admittedly the most prominent 


a 


mark on the planet, 1s a very stutable one for comparisons to find 
the intervals of 1otation Eaily in 1869 I saw it with a ¿anch 
refractor as ıt passed the central part of the disk On Fehiuary 
2, 1869, ıt was cential at Ioh, on February 4 at 11h, and on 
February 5 at 1rh 30m 

I observed the same object ın Febiuaiy of the piesent year 
with a 10-1nch 1eflecto: (power 252), and noted it crossing the 
planet’s centraPiegion at the following times — 


1884 h m 

. February 14 5 55 
15 6 35 

° P 19 9 5 
22 II 4 


I have combined my observation of Febiuary 4, 1869, with that 
of Febuary 14, 1884 (as I regard this pan as the best obtained), 
to asceitain the 1otation period The interval includes 5487d 

18h 55m = 474,144,900 seconds Correcting this foi the differ- 
ence in longitude between Mais and the earth at the two epochs 
and fo1 defect of illumination (there ıs no necessity to apply any 
correction fo. equation of light, as the apparent diamete: of the 
planet on the dates selected for comparison was about 16", and 
hence the distances were nearly the same), I find the time of 
rotat.on resulting fiom the discussion of these observations to be 


h m g 

24 37 22 34 (5349 1otations), 
which is ın satisfactory agieemen: with the periods computed by 
Kaiser, Schmidt, and Proctor fiom a much longe: series of ob- 
servations In ode: to exhibit the small differences between the 
pericd now computed and those resulting from some of the best 
modein determimations, I give the following summary — 


hom s 
J H Madle 24 37 238 Ast Nach 349 
1864, F Kaiser , 24 37 2262 Ast Nach 1468 
1866, R Wolf 24 37 229 Ast Nach 1623 
1869, R A Pioctor 24 37 22 735 Mon Not vol xxix 
p 232 
1873, F Kasei 24 37 22 591 Annalen der Leidener 
Sternwarte, vol m 
p 80 
1873, J E J Schmidt 24 37 2257 Ast Nach 1965 
1884, W F Denning 24 37 22 34 


It ıs obvious that Madle1’s period of 24h 37m 23 8s ıs about 
one second too gieat If we take a mean of the other six values 

(all within o 6s of each other) we get 

h m s 
24 37 22 626 
which may be fauly 1egaided as a veiy nem approximation to 
the tiue sıdereal iotation period of Mais 

The computations of Kaiser, Schmidt, and Proctor ae severally 
based on veiy long peiiods, the compaiisons being modein ob- 
servations with those of either Huyghens or Hooke dung the 
last half of the seventeenth century It is unfortunate, however, 
tha: there 1s some question as to the correct identification of the 
spots depicted ın some of the ancient drawings ‘The 1epresenta- 
tions by Hooke on March 2, 1666 (old style), at 12h 20m and 
12h 30m, also those by Huyghens in 1659, 1672, and 1683 give 
a large regula: spot, extending in a north and south diféction, 
which can only be identified as the ‘‘ Hourglass” or “ Kaiser 
Sea” It would appear, however, that this interpretation 1s 1n- 
correct in certam cases, for the several drawings do not only 
show disagreements with each other but also when compared 
with modern obse: vations originate discordances of period, small 
-1t 1s true, but still too lage to be attiubuted t@ simple enois of 
observation No doubt the period which approaches nearest to 
the truth will beconfe appaient from futwe observations, though 
it can hardly admit of definite settlement for many yems, mas- 
much as the differences between the several times of rotatiop as 
above deduced aie very insignificant, and must so closely accoid 
with the real period of the planet that the errors such as exist 
must be allowed to accumulate over a lengthened interval before 
they will become distinctly manifested A comparison extending 
over fifteensyears 1s insufficient for the purpoge, for a computed 
time of rotation, e1:oneous to the extent of one-tenth of a second, 
will still, at the termination of such a period, answer to the 
pesitions of the maikings të within 9 minutes of time It 1s to 
be remaiked that Mı Marth, whose opmuion is entitled to great 
weight, has, for some tfine, adopted the period of 24h 37m 


ov ° 


22 626s foi the rotation of Mais , This coriesponds to a daily 
rate of 350° 8922, and forms the basis of,his computations in 
his ‘Ephemerides fo: Physical Observations of Mars,” annually 
published in the Monthly Notices W F DENNING 


` 





“The Electrical Resistance of the Human Bady” 


€ 

WILL you kindly publish the inchosed fiom Piof Dolbeai? It 
furnishes a complete explanatien of the discrepancy between his 
measurements of the resistance of the human body and those 
which I have recently made At the same time, as I have 
pointed out,to him, the fact that this resistance may sink befow 
500 ohms with ‘‘soaked skin,” even if thatebe ‘‘abnormal,” 1s 
of the highest physiological importance, and goes far to expla. 
the hitherto mysterious deaths from “accidental passage of a ft 
rent through the body Most of these, as Prof Forbes remarked 
to me, have taken place with alternate, not continuous, current 
machines W H Ste 

Wandsworth, May 11 


College Hili," Mass , April 23, 1884 


DEAR Srr,—I have to acknowledge the 1ectipt of yow 
pamphlet ‘‘On the Resistance of the Human Body,” for which 
I am obhgec Iam glad to know that physiology has some one 
in its ranks who ıs interested in that line of work, and who 
knows what to do ın order to settle such vexed queStions ø 

I have also seen in the last Elect; cal Review that has reached 
me an article on the same mattei, in which you¢efer to me and 
what has been published concerning some of my wo1k*hat needs 
alittle elucidation In the eaily days of telephony the experi- 
ment was often tued of making the human body part of the 
cucut in order to see how speech could be transmitted thiough 
the body, ir the language of those days Bell wanted to know 
what the resistance of the body was when ın such cicumstances, 
and I measured it from hand to hand when thumbs and fingers 
grasped the terminals of a wu and found it to vary between 
6000 and 15,000 ohms, and wiote to him to that effect, and fom 
that giew ont the statement to which you have referred Now 
ander such condttrons that work 1s tight, as I have frequently since 

roved : 
: It seems to me that when we speak of the resistance of the 
body o% of any body, and do not define what 1s meant by body, it 
1s fair to assume that the body 1s the ordinary body unde: ordinary 
conditions Ifthe resistance (the actza/) of the wire is found to 
be a thousand ohms by one paity and another,one files off the 
Lust from the contacts and then finds the resistance less, both 
parties may be nght Now the skin of individuals is more o1 
less horny m texture, and so has high resistance which soaking 
may reduce, and the question then properly arises, is the hard 
*skin properly a part of tif body? The resistance of a farmer’s 
hand ıs often twice as gieat as that of a child’s orjof a man of 
sedentaily habits, but solely, as I think, because of the thick- 
ness and density of Lis skin Does not the question resolve itself 
into this—-What is the resistance of a dry hand and the 1esistance 
of a soaked hand? What 1s the resistance of # good @onducto1 
and “he resistance of a poor conductor ? e If the poor one is made 
bette: in any way, its resistance is coriespondingly increased 

If the condition of the body ıs abnormal, its resistance may 
also be abnormal I should call a soaked skin abnormal 

Still ıt is of the utmost importance that we should know what 
the iesistance 1s unde: all conditions, as being the only way to 
advance in knowledge of the physiological effects of known 
currents, and I would again express my giatification at your per- 
sistent work in this field, and if I can m any way be of service 
to you I shall be pleased to be employed 

Yours very truly, 


To Dr W H Stone E DOLBEAR 
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Instinct in Birds 


Mr GRAVES, who writes on this subject (NATURE, vol xxix 
p 596), 1s, I fear, not so accurate an observer as the magpie, for 
he misquotes the day fixed by the birds for building, and then, 
indicates that the young ‘‘mags” are restricted to four in each nest, 
while the fact ıs there are often six or seven in a nest The 
magpie 1s too fond of a fresh egg°for breakfast to escape the 
attention of the gamekeeper I have often seen the greater part 
of their nest shot downg repaired, and reoccupied by the birds 
year after year * I kRow of np bind that begins the work of 
nidifcation here early in Febuary, nor any that devotes two 
months to the work. The rook (Coguus frugilegus) 1s the first to 
® e o í 
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begin, and ] haye often been told that ıt does so early on the first | And, more than this, the superficial deposits are offer? e 


Sunday of Mach, GMT 

What I sad about the magpie beginning on the fust Sunday 
(old style) was founded partly on report, but mainly on personal 
observation extending over some years at one breeding-place, 
where I have often seen them at work for the first time on this 
particular morning, and on gne occasiofi in anothe: locality on 
the same day . 

This instinct 1s not confined to any particula: tribe or order, but 
is gommon, I think, to all wild fowl, and the two instances given 
byeDi Rae (vol xax p 7) of the regularity with which certain 
buds pass north tq their breeding-giounds 1» precis@y the point 
at issue, as I believe they begin work as soon as they arrive 
“Scientific accuracy has net yet been directed to the subject, 
bit there can be no doubt that fiom some cause, possibly a 
shaiper and bette: de§ned division of summer and winte: in 
fornrer ages, all the feathered tribe have iherited an instinct in 
nest-building and in the time of then aruval at and departure 
fiom then breeding-grounds which guides them to a day in 
many cases without reference to the state of tle weather 

e Wt BROWN 

112, West Regent Street, Glasgow, May 5 





e a © eWatts’s “Inorganic Chemistry” 


THE review of my ‘‘Inorganic Chemistry” in NATURE 
of May 1 (p %%) appeais to have been written without much 
knowledg® of the previous history of the work The reviewer, 
indeed, writes as 1f he were criticising on entnely new book, 
whereas a glanc& at the pieface might have shown him that the 
volume in question 15 the fist pail of the thirteenth edition of 
Fownes’s well-known “ Manual of Chemptry,” the first edition 
of which was published in 1844 H WATTS 

151, King Henty’s Road, N Ww 





The Recent Earthquake 


I NOTICE that Mr Topley, at the concluson of his communi- 
cation to you respecting the recent cuthqutke in Essex, remarks, 
“but at present we know of no obseivations in the central 
parts of Kent, Surrey, or Sussex” IT wish therefore to mention, 
that although I did not myself notice anything in connection 
therewith, yet an invalid neighbow of mine, lying in bed, dis- 
tinctly heard aeumbling noise about gh 20m, and a moment 
afterwards perceived some pot plants in front of his window sway 
toand fio This ıs the only incident with which I have been 
made acquainted C L PRINCE 

The Observatory, Ciowborough, Sussex, May 3 
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THE 1ise In the Esseg waters detailed in my letter of last week 
still continues Mı Radfoide Shupe has kindly sent me the 
following additional heights that the wate: rises fiom Messrs 
Courtawld andeCo 's well, at Boching, Biuntree, 1n inches above 
the surface of the grouad — 


May 6 404 inches | May 9 39% inches 
3} 7 384 3% | 74 I0 393 33 
49 55 f 5, 12 44 


32 43 
At Colchester: Corporation Waterworks Mi C Clegg, CE, 
reports the rise 1ecorded 1s still maintained 


Museum, Jermyn Street, $ W C E DE RANCE 
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W H FRANCE —Any good entomological text-book will give 
you the information zou ash,for 
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NOTES ON EARTHWORMS 


EVER since our great naturalist called attention to the 
common earthworm, we watch them with entirely 
different eyes as they creep timidly out on to the lawn or 
hurry across the gravel walk, as they collect the dead 
leaves or bits of string and cloth we may have dropped 
the evening defore, or*heap up their household refuse 
outside the entrance to their home 
He long ago pointed out its mfort’ance as a geological 
agent The surface of thaground vould be very different 
were it not that the earthworm is for ever at work branging 
in the decaying vegetasiog and converting ıt into mould 
. e 
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modified to a considerable depth by the earthworms, 
which, carrying the earth mouthful by mouthful, and the 
gravel stone by stone, mvert the order of stratification 

But we must not push this explanation of the ongin of 
the universal surface mould too far I received one 
caution from Darwin himself, many years ago when 
I was talking to him about the manner in which the 
chalk with which the land was dressed in*Kent worked 
down He told me to be careful fo bear in mind the 
action of the great Kentish plough as it year by year 
turned swathe after swathe down the slopes The result 
of this plough-down 1s clearly aistinguishable from wom- 
mould In his work on earthworms also he refers to 
another mould-forming agent of more universal operation 
and hardly less important cumulative effect My atten- 
tion was first directed to ıt by a lecture I heard delivered 
by Stoppan: in Milan many years ago, in which he was 
explaining the action of the wind in modifying the surface 
of the earth, and especially in carrying dust, organic and 
inorganic Ruichthofen and Drew have thus explained 
the origin of the loam that covers half Asia, and Mr. 
Clement Reid has 1ecently extended the same kind of 
observation to Great Buitain (Geol Map, April 1884) 
Without this addition we can hardly explain how earth- 
worms could find the material for the manufacture of the 
mould which often fills the interstices of the ruins of a 
buried city 

We find, commonly, isolated tumps of moss-covered 
soil, and every gradation from that up to the large patches 
of mould which hang like little gardens on each sheltered 
ledge, where the greater part of the material must evi- 
dently have been carried from elsewhere and not have 
been brought up from below, where it 1s obvious, from 
the character of the rocks, that the principal part of the 
mould cannot have been derived so much fiom them as 
from the wind-carried fragments of organic and inorganic 
material and the decomposition of the vegetation that 
soon began to grow upon it 

But we find also that the earthworms soon appear in 
such places, and set to work to mix up and modify all this 
various stuff that has by various agencies been brought 
together 

As squiriels, burying acorns and nuts in the autumn, have 
planted many an oak forest and hazel grove, so it 19 pro- 
bable that the earthworms plant many of the ash and 
sycamore trees that we see perched in out of-the-way 
corneis, where it ıs difficult to explain how the blown 
seed can have got covered by mould enough to allow it 
to germinate If an overhanging tree drops the seed, or 
the wind carries it anywhere nea: the worm’s feeding- 
ground, it 1s dragged in and planted in leaf mould, and 
kept moist till sprmg time At this time of the year 
we see clusters of sycamore seedlings giowing up together 
out of the little worm-hills into which they had been 
dragged heavy end first 

It is therefore interesting to inquire into the various 
reasons that should make earthworms travel and occupy 
new ground Round the margin of an overcrowded 
colony we should expect them to spread They cannot 
lve under w&ter,so they have to move away before a 
flood It has been stated that “they may live when 
completely submerged ın water for rfearly four months” 
(Romanes reviewing Darwin, NATURE, vol xxiv p 553) 
But they were kille@ off by a flood of a couple of days’ 
duration in the Backs of the Colleges at Cambridge in 
August 1879 Some of them seem to have got on to the 
paths, which are raised above the surrounding meadows, 
and there died Where the greatest number were found 
dead the groifnd had been submerged for a longer time 
The following carefully recorded observations by the Rev 
Henry Russell, of St John’s @ollege, are worth noting — - 

“ On Sunday, August 3, 1879, our paddock (the inclosed 
space in which the meh play at l@wn tennis, in front of the 
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new court) was covered with water to the depth, ati pm, 
when it was greatest, of four to five feet The level of the 
paddock 1s much lower than that of the ground surrounding 
it Therefore, on Wednesday, August 6, I cuta trench 
from the north-west angle of the paddock across the raised 
path The water had drained off by Saturday even- 
ing, August 9 The rush of water from the west across 
the Fellows’ garden had carried with it into the paddock 
a great quafitity of worms, which, when the water had 
subsided, were observed, some very large, lying dead 
under the water As the water dramed off, these lay on 
the paddock and on the slopes of grass surrounding it, 
amd the smell of them infected the air til Friday, 
August 15” 

Mr Russell’s observations go to show that the worms 
found dead were not all worms that had lived in the pad- 
dock, but those which had got washed out with the earth 
from the Fellows’ gardens, and so they perhaps perished 
sooner bemg ın the water Itis probable that worms buried 
deep in the earth under submerged meadows may, 1f they 
1emain underground, hold out through much longer floods 
However I gather that a large number perished ın the 
adjcining parts of the Backs, and were seen on the paths 
and slopes as soon as the flood began to subside Many 
of them were of exceptionally large size I have heard of 
land myured by floods where the injury was supposed to 
be principally due to the destruction of all the earth- 
worms It is probable that the giowth of peat-mosses 
may be in great part referred to the fact that the condi- 
tions were unfavourable to earthworms, for had they been 
there they would have worked up the vegetable matter 
into mould 

But there must be somethirg besides floods that makes 
earthworms migrate : 

If we drive a stick into the earth and move it about so 
as to shake the ground, the earthworms will come out to 
the surface and scuttle away 1n all directions This was 
a common way of getting worms for fishing, and we used 
to be told, as Darwin notices, that the worms came out 
because they thought a mole was digging after them 

There must be however some othe: reason why worms 
will often come out to the surface in the dayt.me, and 
hurry away across a gravel path or on to a road, and 
why they then seem so much less sensitive to tremo: of 
the ground about them than do the worms that come out 
to feed on the lawn 

From the analogy of other more highly organised 
animals I could not help thinking that there must be 
some creature that hunted tle common earthworm, some 
worm ferret that drove them out Many who have passed 
their lives in the country know well when they see a laige 
field-mouse cantering down a road and showing little fear 
of man that a fiercer enemy than man ıs following the 
poor little animal with untiring certainty If you draw 
aside and watch, you will soon see a weasel following by 
scent Even a hareor rabbit will at length le down 
paralysed with terror, and give itself up to the stoat that 
has followed it with deadly pertinacity. The sudden 
appearance of one or two strange birds in a neighbour- 
hood has often been a souice of wonderment, and it has 
sometimes been suggested ın explanation®that they had 
been chased by birds of prey and got up into strong cur- 
rents of air Those who have seen a peregrine drive a 
flight of rogks up into the sky can easily see how this 
might happen In the cases to whith I am referiing she 
earthworm comes out like a hunted thing I have also 
noticed that many of the worms that I found dead or 
torpid were maimed, generally they had ther tail cut off, 
and this when there had been no digging in my garden 
for a long‘time, and although there are ‘few buds that 
would touch them I have frequently observed that the 
eayhworms were apparer@ly unwilling to go to ground 
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few days ago, however, I saw, I beheve, the explanation 
of most of the cases I had been observing A large earth- 
worm about nine inches long, bright, clean, and healthy- 
looking, was moving somewhat irregularly on the earth of 
a flower-bed On stcoping to examine ıt, I found a small 
yellow animal with a brown head holding on within about 
half an inch of the tail end of the worm I sent it to 
Prof Westwood, who writes “ Your worm-eating larva 1s 
evidently one of the Caiabide, probably Steropus madi- 
dus’? (see Gardeners Chronicle$1854, p 613) It was 
not disturbed by my taking up the worm, but went on 
biting its way round the worm, holding on like a bulldog, 
anc bettering its hold every now and then. It had neay} 
got round the worm, leaving a lacerated ring. The 
wounded part seemed somewhat swollen, but on this 
point I am not clear, as the unequal power of extefision 
of the wounded part may have produced the effect of 
swelling Mr Edw.n Laurence has recorded (NAIURE, 
vol xxv! p 549) 2 similar circumstance opserved by 
him in France, where, however, the larva seems to 
have attacked the worm differently, and with a view to 
killing it rather than cutting off a portion, and from his 
description, moreover, ıt would not appear tode*the larva 
of the same species He suggests that the numerous 
birds in England may have destioyed such» an enemy of 
the earthworm A sparrow would probably take fhe larva, 
and not touch the earthworm One would havg thought 
that the earthworm sould have a better chance of rubbing 
off his deadly enemy in the earth than above ground, as a 
salmon 1s said to clean himself in a gravelly river, but we 
want furthe: observations on this curious question, as 
well as on several others eaised by the inquiry, How 
are worms transported to out-of-the-way places ? and How 
long can they live m souls of various degrees of permea- 
bility when the surface ts flooded ? 
T McKENNY HUGHES 
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THE LOW BAROMETER OF JANUARY 26, 1884 


Ts the end of January we gave a bieef notice (sce 
NATURE, vol «xix p 316, of the unprecedentedly 
low barometric readings which were observed on the 
evening of January 25 in tne middle distiicts of Scotland 
o which the centre gf that great storm passed The 
ov est reading, reduced to 32° and sea-level, then given 
was 27 332 inches, and was observed by Mi George 
Croucher at Ochterty:e, near Crieff This still remains 
the lowest reading observed during the storm, and as it 1s 
absolutely the lowest known to have bees obsérved in 
Europe, 1f not indeed the lowcst ow any land surface of 
the globe since the menuon of the barometer, it 1s desir- 
able to give an accurate record of it im NALURE 
On that occasior. Mr Cioucher’s observations included 
the baromete1, its attached thermometer, and a thermo- 
meter hung outsice the window, 1t being too stormy to 
venture out The observations near the time of greatest 
depression, corrected for instrumcntal errors and reduced 
to 32° and sca-level, were, in inches, 27631 at 7 pm, 
27 527 at 7 45 pm, 27 420 at Seo pm, 27 390 at 9 pm, 
27 332 at y 45 pm, and 27 365 af 1015 pm The correct- 
ness of these readings 1s amply attested by the hourly 
barometric 1cadings made at a cons.derable number of 
the Scottish meteorological stations that evening 
At the meeting of the Royal Meteorological Society on 


Febiuaty 20,a paper was read on the storm of January 26, | 


m which it 19 remarked that “the lowest readings of the 
barometer (reduced to 32° and sea-level} yet reported were 
27 32 inches at Kilcreggan, and 37 332 inckes at Ochter- 
tyre” The obseryatigns at Kilcreggan were made with 
an aneioid, aoni acae unknown From the howly 
observations måêde & the difeient stations in Scotland, 


again though I have tried to make them in order to watch | the igobars for eack hour have been drawn, and, from a 


the rate and manner in®whicn they buried themselves A | comparison of the Kilcreggag ebservations 
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isobats, the following approximate eroris of the anetoid 
have been determined foi the lowest 1ecorded readings — 
e 





Aherold, 
pm inches inch 
7 27 300 Appioumate e1101 — 0 230 
§ 27 200 —0 240 
8 30 27 155 = 
9 27 200 è — 0 230 
IO 27 300 ° —0 220 
6 
Mean e1101 —0O 230 


e 
If t@e coriection -}- o 230 inch-for instrumental error and 
height be apphed to 27 155 inches, the lowest®observed 
sea-level reading at Kilcreggan was only 27 385 inches—a 
reatling, m may be rana ad, agreeing closely with the 
lowest readings noted at several stations on the mainland 
and islands of Argyli$hue earher in the evening The 
Ochtertyre reading, 27 332, was thus, so far as known, 
absolutely the lowest recorded during the great storm of 
January 26, 1884 = 
e 





THE THEORY: OF SUNSPOTS? 


THe literature of heliogiaphy, by no means inconsidet- 
able in extent, has received an addition by the 
publication of spe work before us which, if ıt makes no 
attempt ® enlarge ow. knowledge of sola1 phenomena 
from pergonal observation, 1s deserving of notice as a 
specimen of oné,of the modes in which those phenomena 
are attempted to be explained 
The subject gs confessedly full of difficulty as well as 
interest Nothing can be more natural than the wish 
to obtain some knowledge qf the constitution of that 
splendid orb that 1s the dispense: of life and enjoyment 
to unnumbered milhons of organised beings, and that 
exhibits on its surface such a strange development of 
forces commensurate ın intensity with its amazing mag- 
nitude But these tempting inquiries are beset with diffi- 
culties scarcely to be appreciated in the absence of actual 
experience When we bear in mind the amount of light 
and heat that has to be encountered, with all its conse- 
quences in optieal, mechanical, and atmospheric impedi- 
ments, we may rather: wonder that man should have been 
permitted to accomplish so much, than that he should 
have failed in effecting more The seiviceable working 
of the telescope soon comes to an end, and what it 1s 
able to exhibit it 1s not able to rende: intelligible In 
stiong contr@st with the exploration of the selenographe1, 
who feels no doubt as to the geneial characte: of his 
object, whatever perplexities may ause out of the study 
of its details, tae observe: of the solat disk knows abso- 
lutely nothing as to what he is looking upon He finds a 
blazing surface of by no means uniform texture, unlike 
anything else in the whole compass of his experience 
He encounters strange-looking specks that disfigure, if we 
might venture to use such a word without presumption, 
the purity and perfection of that brilhant orb In those 
dark patches, and then attendant fringe-like borders, 
what is it that meets the eye? Cavity? or cloud? or 
eruption? or cyclone’ o1 scora? Have astronomeis 
succeeded in explaining them’? Shall we listen to Wilson, 


« or Herschel, or Kirchhoff or Nasmyth, or Secchi, o1 Faye, 


o1 Zoliner, o1 Langley? More or less, they all disagree 
Oı shall we be ventuious enough to attempt an indepen- 
dent solution of the mystery ? Little encouragement could 
be found in such acourse After such protracted discus- 
sion we could hardly bring to our telescope an unbiased 
eye or an impattial judgment What we are looking for, 
we should be likely to find Weshall be surrounded with 
phenomena thai lend thémselves with perplexing facility 
to very dissimilar and even opposite interpretations , and, 
where one observer is confident a tọ a clear vacancy 
«Pie Theorie den Sonnenflecken#’ Nach den nefiesten wissenschaft- 
lichen Forschungen darzzst*ll] voi J Æ Broszus (Berlin, 1884) & 
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leading down to ummagmable depths, another fills the 
same daik area with heavy clouds or floating dross There 
may be, and for our own part we believe theie are, as m 
the formerly contested theories of light, details of less 
equivocal character adequate to guide 1f not absolutely 
to establish our judgment, but the ambiguity of the 
general aspect is sufficiently shown by the support which 
such conflicting theories have claimed from it, each in its 
turn 

Perhaps we are disappointed ın ow telescope It will 
be to no puipose to enlarge our apesture or deepen out 
eyepieces we are still confronted by an insoluble mys- 
tery Weadopt a fresh mode of investigation, the means 
of which have been but recently placed in our hands, 
and we bid the spectioscope exeitits analysing power atd 
report to us what is there And now, under the guidance 
of Lockyer and Janssen and Huggins, we shall be carned 
a long way in advance, further than the boldest :magina- 
tion would have dared to anticipate but a few years back , 
and we find set before us, as m some strange vision, the 
unmistakable presence of familiar elements, ninety-three 
millions of miles away Yet even this triumph of human 
ingenuity finds there a boundary that it cannot overpass 
The evidence, to a gieat extent conclusive, 1s sometimes 
equivocal, sometimes perplexing affected probably by 
influences the force and direction of which we can httle 
estimate The well-known features often wear a strange 
aspect, and are associated with incomprehensible sur- 
1oundings We have succeeded in intetrogating the 
sun he has answered us, and his answer will surely be 
reliable — 
: t Solem q us dicere falsum 

Audeat ?” 


That is, if we can but comprehend it, but unfortunately 
the message 1s not free from obscurity , some of it is mn 
an unknown speech, and “Helium” and “No 1474” and 
others of thei. companions are not only beyond our mter- 
pretation, but are hkely so to1emain Very wide is the 
field thus opened for speculation, and very different may 
be the deductions from the same, or apparently the same, 
piemuses, with little possibility of demonstrating that any 
one combines all the elements of truth Not one of the 
current theories has wanted defenders of mtelligence and 
skill , if no one of them cleats up all difficulties, no one 
fails in showing that there 1s much to be said ın its favour; 
and therefore, as long as no patent absurdity interposes an 
insuperable bar, we may well exercise toleration to those 
who do not see through our eyes, or who question to some 
extent our conclusions The best result ıs perhaps not 
very far in advance of probability, and every claimant has 
some light to be heard 

Remarks somewhat of this nature may be suggested by 
the treatise, before us, which may be looked upon as an 
attempt to stem the prevailing cunent of opinion as to 
the cause of solar phenomena bv showing that they may 


‘receive a complete explanation from Zollne:’s theory of 


i 


floating scoriæ, as expanded and developed by the author 
The principal 1esults which he has deduced from an 
extended collation, as it would appeai, of the previous 
observations of othe1s, may be expiessed in the followmg 
way — 

The sun is tg be looked upon as an intensely heated 
and very giadually cooling ball of monatomic gas, the 
visible surface of which, 01 photospheige, 1s, as Kirchhoff 
also maintained, composed of iron, with a small admix- 
tug of othe: metals,gin a state of glowing Tusion, and 
permeated in every direction by an abundance of incan- 
descent hydrogen, this gas being poured forth abundantly 
from the externo: of the monatomic nucleus, where the 
central temperatuie as sufficiently reduced thiough de- 
creasing density to admut of the first steps of elemental 
association The presence and diffusion of this hydiogen 
maintams the fused condition gf the uon shell, and pre- 
vents it ftom cooling enough to exhibit in every part the 
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coifdition which obtains exceptionally in the spots The | httle of the history of the universe, and ıt becomes us 


“ granulated” texture of the photosphere 1s the result of 
the eruptive pressure of the internal hydrogen, upheaving 
and penetrating the glowing mass of iron The facule 
owe their greater elevation and imtensity to an increased 
activity of the same process , and the chromosphere and 
the protuberances, whether o? tne more eruptive or more 
cloudy character, are traceable to the same origin, the 
greater brilhancy of the former class being due to the ad- 
mixture of metallic vapours with the all-pervading hydro- 
gen The ifon shell is not everywhere in a state of equal 
fluidity, a consideraBle portion bemg n a more “ pappy” 
o1viscous condition, such as may be seen in our own iron 
furnaces, which, however, does not render its presence 
manifest without such a reduction of temperature as to 
produce opacity This cooling does not obtain either in 
the equatorial or polar regions, but 1s effected in what are 
known as the “spotted zones,” by the overflow of hydro- 
gen from the loftier equatorial strata of the atmosphere 
Here, the gas, having been carried up .n consequence of 
the solar rotation into a higher and cooler region, and ex- 
tending itself laterally as an “ equatorial current,” descends 
on the Jess fluid portions of the photosphere, whence 
radiation is not so free , they are thus reduced to thé more 
scoriaceous and opaque condition in which they assume 
the well-known appearance of “spots,” while the whuls 
of cooler vapour on the outside of the main column in 1ts 
downpour, encountering and tearing away the adjacent 
metallic edges of the chromosphere, force them to assume 
the form of those radiated fringes which we know as 
“penumbre” The marma and mzma of the spots, as 
well as their respective drifting towards the poles or the 
equator, find their explanation in a “ pulsation” or alter- 
nite compression and expansion of the globe, chiefly in 
the direction of its axis, from corresponding alternations 
inthe balance of inte1nal condensation and temperature, 
each of which 1s supposed to be in its turn m the 
ascendant, and though the change of dimension 1s sl.ght, 
it ıs sufficient to give preponderance either to the equa- 
tonal or polar current, and, combined with the rotation, 
to determine the periodicity of the frequency and range 
of the spots On the whole, the energy of solar radiation 
is never compensated , but the waste is so gradual that 
we have no reason to anticipate any sensible effect for 
ages to come, and yet so sure that the progressive cooling 
must terminate in ultimate extinction In our author's 
words, “ When in some future period of the world the 
whole of the hydrogen has escaped from the solar nucleus, 
the sun will cease to shine vith its wonted intensity, and 
will become more and more feeble till at length it hangs 
in the firmament, a mighty globe of glowing red, as seen 
from other worlds a ruddy star, which, through rapid 
cooling, becomes visibly obscured, and, from the forma- 
tion of everywhere surrounding scori@, immersed im deep 
night,’—a termination of which ıt may be said that, what- 
ever its intrinsic probability, no reader need Jook forward 
to it with the slightest personal apprehension And were 
that resplendent body, as Kepler in the exuberance of his 
imagination believed, the abode of glorious spirits, they 
might perhaps be supposed to smile at all such anticipa- 
tions as utterly foreign to the unsearchable designs of the 
All-wise Creator 

And yet we may not forget that there Have been, from 
time to time, mysterious warnings among the innumerable 
suns that have thetr abode ın the far depths of space, and 
we are rempded by no process of argument, but by the 
evidence of our senses, how untrue®it is that “all things 
continue as they were from the beg.nning of the creation ” 
The certainty of strange and wonderful catastrophes of 
outburst or extinction has come to our knowledge, though 
perhaps only after centuries or it may have been ages, of 
the transmission of the recording light and similar 
events, to be recognised only by long-distant generations, 
may be ın progress at the® present hour We know very 


well to speak of such possibilities with caution and 1ever- 
ence Meanwhile we owe a debt to all who will aid us in 
the attempt to gratify a very natural curiosity, and to our 
author among the rest Some portion of his hypothesis 
does not come before us for the first time La Hire in 
very early days entertained the notion of opaque bodies 
floating in a fluid meiss and occasionally appearing on its 
surface , and the conclusions óf Gautier were very similar 
as toa partial sohdificatiin of metal m fusion, but we 
must bear in mind that it is only for the diffusions of 
hydrogen through a liquid envelope of iron that “our 
author cl@mms originality His ideas are expanded and 
enforced by so much elaborate reasoning as at any r 
to deserve perusal, if they do ‘hot succeed in producthg 
conv.ction As to this pomt we may freely confess that 
the author 1s more sanguine than ofnselves Some of his 
arguments are well worthy of attention, but the general 
character of the treatise 1s that of an ingenious piece of 
special pleading, one-sided, but fait and honest ın its self- 
persuasion. A few omissions and mistakes might be 
pointed out, but they do not impair his argument The 
weakness of this, as our readers will have already per- 
ceived, lies in the magnitude of some of its assymptions 
It might indeed be said that the same objecti@n “hes 
against each of the more commonly received theories , 
and to this it can only be rephed that, thefugh gymilar m 
character, ıt differs in amount , and that the value of any 
attempt at explanat‘on must be estimated in the inverse 
ratio of its unpioved denaands upon our assent 

T W WEBB 

d 


q m e - == — —— ——— a — itt or 


THE EAQTUIQUAKE 
J” a previous notice (p 17) brief mention was made of 
the more obvious conclusions which follow from a 
consideration of the observed effects of the earthquake 
of April 22 Mention was also made of some points upon 
which furthe: knowledge would be of value, notably as to 
the result cf the earthquake upon wells and springs Mr 
De Rance’s letters give important information upon 
this matter 
The measurements of the wate: in well$ at CdIchester 
and Bock.ug prove that the level of the water has nsen 
seven feet in the former case and from twenty to thirty 
inches in the latter case These facts, and also the curious 


ainstance of water spauting from the ground at East 


Mersea, are quite in accord with what frequgntly occurs 
during earthquakes Mr Mallet Says —Fissures con- 
tain ng water often spout it up at the moment of shock 
Wells, after the shock, alter their water-level, ang some- 
times the nature of their contents , springs Become altered 
in the volume of water they deliver It is important 
to observe whether any changes of level of water in wells 
take place grzor to earthquakes Statements to this 
effect have frequently been made, but as yet stand much 
in need of confirmation ” 

Dr Tavlor’s observations that the new and often 
slightly-bu:lt houses have generally suffered less than the 
old and more solid stiuctures 1s scarcely what one would 
have expected In districts, much subject to earthquakes 
the houses are generally built fn such a manner that they 
yield reacily to the \1bration, anel so mostly escape serious 
damage Mr Mallet indeed beheves that if this custom 
were enforced very httle damage would be done As re- 
gards larger and more important structures, the question 
1s not so easily settled, and Messrs D and T Stevenson, 


in constructing the lighthouses of Japan, employed a pecu-« 


har and irgenious contrivance for guarding against the 
effects of earthquake shocks «this was to interpose a 
break in the mgid part of the building, arfd so to prevent 
the propagation of thg shock Mr D Stevenson, in de- 
scriping tus, says*— The plan I propose for this purpose, 
which may for brevity be tetmed an asezsimatic point, 18 
A m 2 ° S Å. 
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the ıntroduction of spherical balls of bell-meẹtal working | motion of the upper over the lower part of the buildirfg ” 
in cups of the same material placed between two platforms, | The cost of this was about go/ for each hghthouse Š . 
the lower cups beang fixed to beams forming the foundation, This plan had some disadvantages high winds, forim~ € 


and the upper cups being fixed to the lower beams of the | stance, gave as much free motion to the upper part as a 
superstructure, thus admitting, within a limited range, free | shght earthquake would do, and there was also consider- 
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Map of the Earthquake of April 22, 1884 N B-~The places marked are those at which the shock was fult In the East of England only the more 
important of such places are marked 
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able movement of the hghts durmg cleaning The light- , structing the hghthouses with “great weight and solidity, 
house-keepers, thereforesscrewed up the metal plates, so | thereby adding to their inertia and checking the peta 

that when an ‘earthquake came sufficiently powerful to | tion” Mr W, Lloyd, from his experience m ou 

test the value of the plan, the strugture was ngid and the | America, believes that the more solid the stfuctures rn 
glasses were broken ‘This plan was afterwards aban- | better they resist earthquake shocks Mr Woods, on the 
doned,and Mr R H Brunfon adopted the plan of con- other hand, found that ın Per? hghtly-built structurey of ä 
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‘ enormous damage to other buildings 
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non were unharmed by earthquake shocks which did 
This appaient 


èe c@ntiadiction may perhaps be explained by supposing that 


« 


alightly-built structure would zive to every movement, and 
a very massively-built structure would resist such move- 
ment, ethe: would bear a considerable eaithquake shock 
unharmed, but buildings of intermediate resisting power 
would be destroyed 

Upon the twisting motion often noticed in earthquakes, 
and especially referred to by Di Taylor as observed at 
Langenhoe, Peldon, #ingrinhoe, and Abberton, much dif- 
ference of opmion has existed From the time of Aristotle 
it a been commonly attııbuted to a vorticose movement 
of the earth’s suiface at the part affected The effects pro- 
difced seem at first quite to accoid with this explanation, 
as when in Japan a chimney ten feet high, and two feet 
by three, 1s broken in two, the upper half being twisted 
diagonally :ound without other fiacture o1 displacement , 
o1 when, at Mendoza, a church tower has its lower story 
uninjured, its middle story turned thiough an angle of 
nearly 90°, and its highest story thrown completely over 
But Mr Mallet, who recorded similar cases in the Nea- 
politan earthquake of 1857, denied that this 1s in any 
case the corect eaplanation and he believed that the 
twisting 1s best explained by resolved motions, due to the 
tiansit rectilinearly of the shock 

As regards the range of the recent earthquake very 
little more 1s known than was recorded during the first 
few days afte: the shock The most important new fact 
1s that mentioned by Dr Prince of the shock being ob- 
served at. Crowborough in Sussex, this proves that the 
Wealden area was affected, although the shock must have 
been very slight Probably ıf the Palmozoic rocks were 
as near the surface there as was once hoped the shock 
would have been more distinctly felt 

There can now be little doubt that the origin of the 
shock was vertically under West Mersea or thereabouts, 
and that the wave must have travelled in all directions 
awav from that area, but not necessarily with equal force 
and rapidity mn all directions The observations as to the 
direction of motion’generally agree with this view, but in 
the neighbouhood of London there are some cunous 
differences The observations in London itself generally 
give an east and west duection, whereas some on the 
north side of London appear to point to a more north and 
south direction 

No observations aie recorded of the connection of the 
earthquake wave with minor details of geological struc- 
ture, such as’the outcropping of certain hard o1 soft beds, 
or with lines of fault The on y mstance of the latter kind 
known to me is at St John’s, near Greenwich, where the 
shock was felt very close to a fault, well exposed in 
the railway cutting just west of St John’s Station But 
another and perhaps better explanation 1s that the shock 
was there felt by an invalid lying quietly in bed, and very 
sensitive to movement 

In the map here given, an attempt has been made to 
maix the positions of all places at which the shock was 
felt, so far as can be learnt from published accounts , but 
in Essex, Suffolk, and North Kent only a few of such places 
could be marked By marking the outcrops of the older 
rocks (Carboniferous and earher), the possigle connection 
of these with thetiavel of the earthquake wave may be seen 
This is made clearey by the section The position of the 
Paleozoic rocks 1s known at Hai wich aid London, there 1s 
some uncertainty as to their positiongunder Reading and 
Colchester, but for the purpose intended, and regard being 
had to the depth at which the shock must have originated 
(certainly far within the Palxozoic 1ocks), the line drawn 
is sufficiently near the truth We can see how the shock 
can have been propagated throigh the hard Paleozoic 
1ocks and been felt where these are bare or thinly covered 
with newer rocks, whereas through the thick and softer 
Seceidary and Tertiary rocks the wave might travel a 
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shorter distance Possibly also this section may suggest an 
explanation of the double shock which was sometimes re- 
corded the first would be that travelting*quiékly through 
the hard Paleozoic rocks, the second that propagated 
more slowly through the softer overlying newer rocks 

W TOPLEY 





VOLCANOES ON THE SHORES OF LAKE 
NYASSA, AFRICA 


D® LAWS, on his return to Iþurope from the misgion 

stagon at the north end of Lake Nyassa, passed by 
Naples, where I had the pleasure Of meeting him 
Amongst other information that I gleaned was that 
pumice-stone 1s very abundant in the locality above-men- 
tioned and on the shores of the lgke, where pebbles of 
coal are also met with He also informed me that many 
of the rocks had a striking 1esemblance to the volcanic 
tufas around Nap.es Dı Laws, happened to have a 
specimen of pumice, which he kindly placed at my dis- 
posal 

The specimen forms about two-thirds of a flattened 
ellipsoidal pebble of about 14 X 14 X inches in dia- 
meter It is of a dirty buff colour, darker 1} spots, ethe 
result of oil stainsin packing The grain ıs fine, there 
are very few laige cavities, which are mujtilocula1, with 
smooth-walled spheroidal-shaped alveol” The specific 
gravity of the mass 1s hght The characters indicate 
great homogeneity of material, only a moderate amount 
of dissolved water in the Sriginal magma, ‘and an eruption 
of true paroxysmal type A few minute crystals of 
sanadin are discernible with the naked eye, and rarely 
also a small black spot, which we shall see to be 
pyloxene 

It is easily sectionised, and when examined under alow 
power, shows a remarkable uniformity of size mm the pores 
Those near and opening upon the surface contain a few 
diatoms indicating the action of water as the cause of the 
pebble-like form 

The magma 1s a perfect glass of light straw-colour 
Scattered through it are a few small irregular crystals of 
sanacin, fairly cleat, but of irregular boundaries yn many 
cases, as 1f they had wavered between crystallisation and 
fusion A few are twinned on the Catlsbad type, and a 
few also present fine wavy striation parallel to their longer 
axis At one spot were two or three sanadin ciystals 
tnclosing dark browmsh-green pleochroic microliths, too 
irregular to measure the angle of extmctiong but which 
looked very much I ke amphibole There were to be seen 
a few well-formed crystals of pyroxene of light pea-green 
colour, quite free from pleochtoism, and with chasacteris- 
tic ciystalline boundaries and cleavgge, with absence of 
inclosuies In the immediate neighbourhood of the laige 
pyroxene crystals were a few microliths of the same 
mineral, the average angle of extinction was 49°, and 
ranging within narrow limits No other “ formed” 
materials wete discernible except a mass of dirty brown, 
dusty matte. involved in a group of sanadin crystals, 
which might be magnetite The whole character of the 
specimen 1s strikingly like some of the basic pumices of 
Monte Somma, and almost ingistinguishable from some 
specimens of Phase VI Penod 1 (Quart Fourn Geol 
Soc , January 1884) S 

I regret that for want of a balance I have not been able 
to analyse the specimen, though I am inclined to place it 
amongst volcanic rocks containing less than 55 per cent 
of silica 

The specimen itself ıs ın ‘no way remarkable, but it 1s 
interesting as indicating the existence of continental vol- 
canoes some hundreds of miles frotn the seashote, although 
in the immediate neighbourhood of a great lake, as also 
an additional giaug of@acquaintance with the geology of 
the mysterious interioeof the “ dark continent ” 

My,informant has promis 2g to forward me a collec« 
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tion of rocks on his return to Lake Nyassa, which will 
give us a more ‘detailed knowledge of that interesting 
volcanic and also coal-bearing region 

Naples, April 26 H J JoHNSTON-LAVIS 


NOTES e 

Two eminent chemists died om Monday, both boin m the 
same year—1817—M Karl Adolph Wurtz and Dr R Angus 
Smith, FRS M Wurtzwho was a pall-bearer at the funeral 
of Dumas, 1s stated to have died from the bursting œ a blood- 
vessel, he was a candidate for the vacant post of Perpetual 
Secretary to the Academy of? Sciences Dr Angus Smith had 
been in failing health for some time A detailed account of the 
careers of both chemists We must postpone till neat week 


THE Council of the Royal Geographical Society have selected 
the following travellers fog honours —Mr A R Colquhoun, for 
his travels in China, and Di Juhus von Haast, for his systematic 
exploration of the southern island of New Zealand, the Royal 
Medals, Mr W W M‘Narr, the Murchison Giant, Mr Emil 
Boss, the Rach Giant, Mr W O M‘Ewan, the Cuthbert Peek 
Grant *and Dt Haast, Dr Max Buchnei, and M Ferdinand de 
Lesseps as honorary corresponding membeis 

GERMANY has been prompt in acknowledging the services of 
its Cholera, Commission , by acclamation a bill was passed by 
Parliament on ‘Tyesday awarding a sum of 135,000 marks to 
Di Koch and his companions j 7 

THE Council éf the British Association have resolved not to 
entertain any more applications for membership pror to the 
Montreal meeting, when members and associates will be elected 
as at any othe: meeting The number of tickets apphed for 
IS 722 

DuRING the discussion in the Dominion House of Commons 
upon the vote of 25,000 dollais to defiay the expenses of the 
meeting in Montreal in August next of the British Association, 
some further arrangements fo. the 1eception of members were 
made hnown ‘The excursion to the Rocky Mountains will, it 
is announced, take place on Septembe: 4, the members being 
taken by the New Canadian Pacific Lake route, where specially- 
constructed steamers make direct connection with the railway on 
each side The excursion will probably occupy two weeks, and 
arrangements have been made that m@mbers of the paty may® 
not be put tofneate: expense than one dollar and a half per diem 
during the tnp Of the 25,000 dollais granted by the Domimion 
Parlament, 5000 will be used to defray the expenses of the 
meeting itself, Mad a fund 1s being raised to guarantee the Asso- 
cation agaist loss in cOnnection with the publication of their 
proceedings In addition to the Rocky Mountains excuision, 
excursions will be arranged to Ottawa, Quebec, and piobably to 
Belceil Mountain, a locality of great geological interest Active 
preparations are being made at Montieal, Toronto, and other 
places which will be visited, to give the members a due iecep- 
tion thas also been arranged by the Associated Atlantic 
Cable Company that social cable messages to and fiom the dele- 
gates and their fiends shal? be sent fiee of charge This 1s 
regarded as a considerable gontribution towards the success of 
the meeting in Montreal 


THE Fiench Association fo. the Advancement of Science 
meets at Blois this year from September 4 to 11 

PROF HUXLEY was examined on Tuesday before the Select 
Committee of the House of Commons on the Education, Science, 
and Ait Departments He stated that ın his opinion greater 
attention should*be paid in oui public schools to physical science 
The Endowed Schools Commission was @ppointed to a gieat 
extent on account of the geneal state ef apathy which existed 
m connection with the endowed schools There is a distinct 
provision that a certain Praportion of marks should be given to 
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science and modern languages The system, howevei, 1s not 
well canied out in the public schools , not more than two hourg 
a week are given to science There is no doubt, Piof Huxley 
stated, that the Oxford and Cambridge School Examination 
Board Regulations tend to handicap science extremely The 
examiners found their exammations on what 1s taught m the 
schools, and the schools found their instiuction on the require- 
ments of the examineis He iegaided the present system of edu- 
cation as wrong from top to bottom The subjeets on which 
most stress 1s laid are 1eally luxuries, While those which are 
regarded as luxuries are really the most essential The presemt 
system of education in the country shuts out young men fiom 
many employments for which they should be eligible, and tengs 
to the employment of foreigners Prof Huxley thought that an 
influential Ministei, with a seat m the Cabinet, might do a geat 
deal to improve education It would be his business to judge 
in what direction the educational system was tending, and to 
enforce on the educational bodies a modification of their system 
inthe desired duection He would give the Muiniste, power 
to insist upon more time being given to science and modern 
languages 


Tut Royal Society conversazione on the 7th inst was well 
attended, and the exhibits, mainly connected with physical 
science, mteresting Mi J Wimshmst exhibited the con- 
tinuous electrophorus This instiument consists of two glass 
disks, revolving in opposite dnections upon the same axis To 
the outer faces of the disks 1adial metallic sectors me attached, 
which in then tun aie touched by brushes of fine wne It 1s self- 
exciting under almost any condition of atmosphere, parts freely with 
its electuicity, and the current will not change its dnection while 
the instrument is at work In Room II was shown a map of the 
earthquake in Essex (April 22, 1884), with photographs of damaged 
buldings In Room III Messis Elhott Biotheis showed some 
electrical and magnetic apparatus, including a simplex 1epeater 
board, Wheatstone’s transmitter, Wheatstone’s perforator (new 
form), portable electiic lamps, worked by Skiivanow batteries, 
the Ken Committee magnetometer, and a selection of electrical 
and other instiuments Inthe principal brary was a compound 
magnet, with bifila: suspension, showing the change m total 
moment produced by dividing a magnet into short lengths, eahi- 
bited by Mı R H M Bosanquet The magnet consists of 
eighteen pieces of hard steel which, fitted end to end, form a 
cylindiical bar These ican be placed in the suspension tray 
either as a bai, or dispersed as separate pieces When placed 
together asa bar the moment 1s between seven and eight times 
as geat as when the pieces are separated The equilibrium 
position of the suspended tray 1s east and west When a magnet 
1s placed in the tray a deflection takes place towaids north and 
south The tangent of this deflection measures the moment, 
according to the ordinary principles of bifila: suspension Mr 
Hilger exhibited various spectioscopes and a 64-inch achiomatic 
object glass in a mount of new construction A new photometer 
and Dworak’s sound radiometer, were sent by Mi Preece, and 
Hughes’ magnetic balance, and Prof Munchin’s absolute sine 
electrometer, by Mr Groves An inteiesting apparatus for the 
generation and @listmibution of ozonised arr, to be placed m the 
Hétel-Kuisaal de la Maloja, Upper Engadine, was exhibited by 
D: A Tucker Wise To render the air ås pure as possible in 
this building, ozone 1s added to the mternal atmogphere in con- 
nection with the general plan of venailation By means of valves 
this ozonised air can be turned into any 100m at the rate of 
from 60 to Ioo cubic metres per hour for each occupant The 
Rev S J Perry exhiinted a selection from the seiies of drawings 
of the solar surffce made at the Stonyhurst Observatory from 


1880 to 1884 - 
AT the next meeting of the Sótiety of Telegraph Engingers 
and Electricians, to be helel on Thursday, May 22 at the Institu- 
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tion of Civil Engineers, Mr W H Preece, F RS, will give a 
@eview of the work done by the Electiical Congresses of Paus, 
and will describe the new units determined upon 


THE Lord Lieutenant of Ireland has appointed the followmg 
Commissioners to inquire into the management of the’ Queen’s 
Colleges and Royal Universityin Ireland —R P Carton, QC, 
Mr George Johnstone Stoney, F R S , Rev Dr, Gerald Molloy, 
Rector of the Cathohe Univers ty, Mi Wm Jack of Glasgow 
University, and Surgeon-General Maisten Mr N D Murphy, 
hgrrister, 1s appointed secretary 


THE Engineeiing Department of the Yorkshue College at 
heeds ıs about to be considerably enlarged, to admit of more 
students at the classes, and towaids this object Su Andiew 
Farrbarn, M P , and Su John Hawkshaw have each contubuted 
1000/ 


THE steamer Alert, one of the vessels to be engaged in the 
Greely Relief Expedition, sailed from New Yorx on May Io 


THE eminent Swedish astronomer, Prof H Gyldeén, at 
present chief of the Stockholm Obseivatoiy, has been called to 
the Professorship of Practical Asrrionomy at Gottingen 


HERR AUGUSTIN GAMEL of Copenhagen has offered to 
despatch the Dymphna, unde: Lieut Hovgaaid, to Fianz Josef 
Land in the summe: of 1885, provided the Danish Government 
will contribute part of the expenses No contribution will be 
accepted fiom foreign nations 


ProF NORDENSKJOLD has executed a detailed map of that 
part of the east coast of Greenland wh.ch he visited last summer, 
situated beyond Cape Dan, known from Lieut Graah’s jomney 
The peninsula on which the cape 1s situated he has named 
“ King Chustian’s Island,” and the ha:bou in which he landed 
“King Oscars Harbour” Several othe: points have been 
named afte: celebiated Swedes and Danes 


THE Finnish Senate has petitioned the Czar that all members 
of the forthcoming hydiographical expedition ın the Baltic, which 
will cost about 100,000 marks, shall be Finnish subjects, as so 
little progress with such labours seems to be made under Russian 
naval officers 


THE St Pete:sbuig Horticultural Exhibition and Botanical 
Congress, which was deferred last yeai owing to the coronation 
of the Czar, was opened on May 5 Mr H J Elwes, FLS, 
of Preston House, Cirencester, was requested by the Science and 
Ait Department to attend as the delegate on behalf of this 
country, and has been accredited 


Mr J E Marr, M A, Fellow of St John’s College, Cam- 
bridge, has been appointed by the Council to lecture in geology 


A VIOLENT shock of earthquake, having an undulatory cha- 
racte:, was felt at Spoleto at 8 o'clock on Friday mght The 
bells were set ringing and the clocks stopped On Satuiday, at 
9 50, a slight shock ın the direction of fiom north-west to south. 
east was felt at Cosenza, and at Paola a somewhat stionger shock 
was felt 


THE additions to the Zoological Soctety’s Gudens during the 
past week include a Barbary Ape (Afgcacses iuus 2 ) from North 
Africa, presented by the Countess of Craven, a Moufflon (Ov 
musimon å jefrom Sardinia, presented, by Col Knox and the 
Officers of the 1st Battalion Scots Guards , a Common Raccoon 
(Procyon lotor, white variety) from North America, presented by 
Mr F J Thompson, a Ground Hornbill (Buceros abyssinicus) 
from West Africa, presented by Capt Rupeit La T. Lonsdale , 
a Gold Pheasant (Thaumalea picta 9 ) from China, presented by 
Mr Frank Reed, two Peregrme Falcons (Fako peregrinus), 
Eygopean, presented by Lift -Col Drummond Moray, two 
Alhgators (Alligator misgessippienstsjefiom the Mississippi, pre- 


sented by Mrs Andiade, a Green Tree Frog (Hyla ar borca), 
European, presented by Mr G W Obicim, F Z S , twenty- 
one Rive: Lampreys (Fetromy zon fuvatihs) fiom British rivers, 
presented by Mr T E Gunn, two Japanese Greenfinches 
(Ligueinus sinicus 8 9) from Japan, two Common Crowned 
Pigeons (Goura corenata) from New Guinea, purchased, a 
Canadian Porcupine (Zrithzz0n dorsatus), five Long-fronted 
Gerbilles {Gerbillus longift ons), two Vautegated Sheldrakes 
(Tadorna vartegata: bred in the Gadens ° 
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OUR ASTRONOM{CAL COLUMN ? 


THE APPROACHING RETURN OF OLBERS’ COMET —Now that 
the comet of Pons .s diawing away fyom us, attention may be 
directed to another comet belonging to the same group as regards 
length of revolutior, viz that discovered by Olbeis at Bremen 
on March 6, 1815, and last observed by Gauss at Gottingen on 
August 25 While ıt was still unde: obseivation an elliptic o1 bit 
was assigned by several astronomers, including Be@sel and Gauss, 
who found the period between seventy and eighty years Bessel 
subsequently discussed all the obsei vations available to him, in a 
memoir published in the Ziansactions of the Berlige Academy, 
and, afte. dete:mimuing the most probable orbit mag? 5, lee alcu- 
lated the planetary perturbations to the time of ensuing return to 
perinelion, which he fixed to 1887, February,@, the effect of the 
perturbations being to accelerate the retuin by about*825 days 

An elaborate investigation of the elements of Olbers’ comet 
and the effects of planetary attraction during fhe current 1evolu- 
tion has been lately made Sy Hern F K Gizel, of Vienna ıt 
gained the prize of the Haa:lem Society of Sciences, and was 
published by the Society in 1881 The authoi*has availed hım- 
self of the improvec values of the planetary masses and the other 
advantages which the astiondmy of the last seventy years has 
placed ın our hands, and has produced an interesting and skil- 
fully-wo1ked discuss.on of the motion of the comet since it passed 
out of view m 1815 He commences with a solar ephemeris, and 
coordinates X, Y, Z, founded upon Leverrie:’s Tables, and ex- 
tending fiom March 4 to August 27, followed by an ephemeris 
from Bessel’s ellipse of the comet’s geocentric right ascension and 
declination and log distance for the same period In the next 
section the observations are as fai as possible newly reduced, 
great care and tiouble having been bestowed gn the determina- 
tion of the places of the comparison stars fiom the most 1eliable 
catalogues It may be mentioned that there are observations at 
fourteen observatories, including Greenwich, where the comet 
was followed from May 22 to July 7, the series newly reduced 
are those of Berlin, Gotgngen, .Konigsberg, Paris, Prague, and 
Seeberg The necessary data for reduction of mean to apparent 
places of the comparison stars follow ° The effect of parallax is 
applied to the come:’s observed positions, and we have then the 
entire collection of deduced geocentric places, with the Berlin 
mean times of the observations p g 

In Bessel’s investigation 187 observatyons were utilised , Ginzel 
has the greatly increased number of 346 The perturbations of 
Meremy, Venus, the Earth, Mars, Jupiter, Saturn, Uranus, and 
Neptune are neat calculated for the period ove: which the obser- 
vations extend , twelve normal positions are formed, and cleared 
of the effect of planetary attraction , then, in the usual manner, 
Bessel’s elements aie corrected by equations of condition, and 
the following definitive orbit for 1815 1s obtained ~~ 


Perihelion passage, 1815 April 26 030146 Berlin M T 


Longitude of perinelion a 149 2 28 E 
m ascending node œ 83 28 46 7 8 4 

Inclination 44 29 508 IPSO 

Eccentricity O 93114958 

Log peubelon d.stance © 0837998 


Hence there results a revolution of nearly 74 years The limits 
of uncertainty in this period aie then examined, and found to bee 
75 68 and 72 33 years, and thus Ginzel concludes that the time 
of revolution given by the complete discussion of the observations 
of 1315 1s ın doubt to the extent of 1 6 year, oreabout a year and 
seven months 

In the next section of “the memoir are presented the details of 
the laborious work mv@ived in fhe calculation of the effect of 
planetary attraction during the agtual 1evolution The separate 
effect of each of the planets Jupiter, Saturn, Uranus, and Neptune 
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is assigned, and as :egaids the penod, will be found fiom Ginzel’s 
numbeis to bee- e , 


days 
Foi Jupiter ~ 799 16 
Saturn ~ 27 27 
Uianus = 753 
Neptune - 276 


These figues show a total aceele:ation df 836 72 days, and 
hence the most probable epoch of the neat peithelion passage 1s 
found to be 1886 Decembei 16 9 G M T 

Affer remarks upon the physical observations made in 1815, 
and Bessel’s obseivation of a nearly central occultation of a stai 
by the comet on April 26, we have extensive sweeping &phemei- 
idea to facilitate the rediscover; at the approaching return, the 
places are gtven for every tenth degiee of the sun’s longitude, 
and of the tiue anomaly from — 120° to +120° In view of the 
unceitainty ın the length *of the comet’s pernod, it may be well 
to commence the seaich in 1885 

In a supplement Ginzel examines the effect of the attraction 
of the smalle: planets Mercury, Venus, the Earth, and Mais 
from March 1975 to Febiuaty 1817, also the possible effect of a 
resisting medium these are found to be too small to be worthy 
of consideration practically 

The elements assigned by Gunzel’s investigation for the 
comets nexé appearance aie — 


Peithelion passage, 1886 Decembe: 16 9338 Be:lin M T 
Longitude of péithelion 149 48 40 3 


ï ascending node 84 31 24 2 
Inclinatı®n ° 44 33 343 


M Eq 
1887 0 


Angle of eccentmcity « 683I 30 
Mean daily sideieal motion 49" 387785 
Log semi-axisemajoi I 2375914 


To which corresponds a penod of revolution of 71 843 years 


THE BUILDING OF THE ALPS! 
II 


PASS now to the section of the Simplon On the southern 
side, deep in the glen of the Doveria, in the vicinity of the 
goige of Gondo, we find a mass of granitoid gneiss, which recalls to 
mind that already described fiom the wildest portion of the upper 
valley of the Reuss We may, I think, with confidence affim 
that, whatever be the tinue nature of this rock, we aie again 
touching the foundation-stones of the 1ock masses of the Alps 
As we approach Algaby, the gianitoid gneiss becomes more dis- 
tinctly bedded and yauable, a thin band of micaceous crystalline 
limestone ıs passed, and piesently the more 1apid ascent of the 
pass begins Hence to beyond the summıt we traverse, so far 
as can be seqn, a great series of bedded gneisses, often coaise 
and even porphyiitic, and of schists The same ate displayed in 
the crags of Monte Leone on the east and of the Rossbodenhorn 
on the west As shown in Piof Reneviei’s valuable section, 
bands of ciystdtline dolomitic limestone, and of hornblendic and 
garnctiferous schists occw: in various places on either side of the 
Sumplon road Then, afte: descending about half way to Bueg, 
we stithe the gioup of the Lustious Schists, with the usual cal- 
careous zone in the lowe: pat Prof Renevier does not attempt 
to umavel the complexities of the strata which compose this 
poition of the central dge of the Alps, and I feel that my 
shghte: Lnowledge makes caution yet more imperative , but I 
think we are justified in asserting that we have evidence of an 
upwanid succession fom the coarse gramtoid fundamental gneisses, 
through more variable and bedded gneisses, to a group which 
1ecalls the garnetiferous scMists, so finely developed on the 
southern flanks of the St Gothard—a gioup also traceable in 
the uppe: portion of the Binnenthal, though apparently far less 
peifectly developed I think also that in the gigantic anticlinal 
of the Simplon we have evidence of sharp flexures on a great 
scale, and that these gainetiferous schists are only here and 
‘there preserved as the lowe: ends of infolded loops, so that the 
bulk of the massif, and, so fai as I can tell, the actual summit 
ridges of the Rossbodenhoine: and Monte Leone, are composed 
of the bedded gneisses andl strong schists, and perhaps of the 
more friable gneisses which have been already described in the 
mountains further to the east © oe 
The mountains furthe: west—the aspirfig peaks which rise 
< Lecture b, Prof T G Bonney® DSc, F RS, Hres GS, at the Royal 
Institution, April, Continued from p 46 . 





+ s 


NATURE i 


65 


around the two bianches of the Visp, including among them some 
of the highest summits of the Alps, such as Monte Rosa, the 
Mischabelhorner, the Matterhorn, and the Weisshorn—offer ndeed 
magnificent sections, but are full of difficulty The fundamental 
gneiss, 1f I mistake not, ıs occasionally exposed—as, for ex- 
ample, in the 1ocks of Auf der Platte, at the base of Monte 
Rosa, and in parts of the Mischabelhoine: blocks of coarse 
granitoid rock, often very porphynitic, which I iefer to the same 
sees, aie biought down by the glaciers There are also mica 
schists ın plenty, such as the summit 1ocks of Monte Rosa and 
the backbone—if the phiase be permitted—of the Mischabel- 
and Saaser hoine1, which I refer to the segpnd zone already de- 
sciibed—that of the bedded gneisses and strong mica schists * I 
have also seen specimens which closely resemble the garnetiferou® 
schists of the St Gothard distiict, but we meet in this district 
with a group of :ocks which, if not altogether unknown before, 
appear now to be developed to an exceptional extent, and to 
become an impoitant factor ın the Alpine crystalline series 
Those who aie familiar with the environs of Saas and Zeimatt 
will remember how frequently schists o1 schistose rocks of a 
greenish colom occu Sometimes they are interbedded with 
strong mica schists, or schisty quartzites, sometimes they form 
homogeneous masses of considerable extent It 1s possible that 
some of the latte: are intrusive masses of serpentine, to which 
subsequent pressure has given a schistose aspect, certainly 
there are occasional masses of coaise gabbro, which I think 
undoubtedly an intrusive igneous rock, but still, making all 
allowance foi such cases, there 1s ın this 1egion a considerable 
mass of gieenish hoinblendic, talcose, and serpentinous rocks 
which appears to be non-1gneous in origin We find these all 
around Zeimatt They form the ndges of the Gorner Grat and 
of the Horn They break out through the snows of the Breit- 
horn and Little Mont Cervin, and constitute no inconsiderable 
portion of the mighty obelisk of the Matterhorn The whole of 
that peak, according to the investigations of Sgı Giordano—and 
with this my own 1ecollections coi1espond—-consists of an appa- 
rently 1egulaily bedded series of seipentinous and mucaceous 
schists, and of greenish gneisses, with the exception of a gabbro, 
developed on the western side, which I have no doubt is an 
intlusive 1ock Can we trust these indications? Are we justi- 
fied in assigning to this zone, with those chaiacteuistics, a vertical 
thickness of more than a mile? To these questions I can give at 
piesent no answei, furthe: than to state that I am convinced that, 
notwithstanding the apparent iegulaity of the bedding ın this 
and the neighbouiing peaks, theie aie really gieat folds which 
patient scrutiny may at length umavel, and that this zone of 
greenish 1ocks—for which Alpme geologists have pioposed the 
name of Pietra Verde gioup, appears to underlie the gaineti- 
ferous series of silvery mica schists, and either to oveilie or 
ieplace the uppe: portions of the banded gneiss senes which 





*| succeeds to the fundamental series 


I do not propose to weary you futher with the details of 
Alpine sections, except that I must add a few words upon the 
extent of this iemarkable series to which I have now introduced 
you On the noithern side of the wateished ın the Swiss Alps, 
so far as I am aware, it 1s not generally strongly developed, 
except ın certain localities in the southernmost of the three 
ranges which make up the whole chain, but in pairts of the Tyrol 
it 1s well displayed It borders—the mica schists sometimes 
dominating—the fundamental gneiss in the Oetzthal masstf, ıt 
forms the peak of the Gross Glockne: , 1t meets us on the Brenner 
Pass and elsewhere oveilain by and folded up with rocks which, 
if my memory do not mislead me, are the equivalents of the 
Lustious Schists of more western distuicts 

Again, itis finely developed, seemingly ın succession to bedded 
coase: gneiss, in some of the peaks of the Bernina range, and ıt 
occupies a considerable tract about the heads of the valleys to the 
south It maybe traced, indeed, over a great zone, and with 
but shght interruption all along the southern slopes of the Alps, 
even to the south of the head waters of the Po, forming many of 
the grandest peaks in the Giatan, Tarentaise, Maurienne, and 
Cettian Alps, and we find traces of ıt overlyfhg the coarse 
gianitoid series in the massef of the Alps of Dauphiné 

Sections, indeed, m the neighbourhood of Biella, accord- 
ing to Gastald: and Sterry Hunt, exhibit the Piet.a Verde 
group overlying the upper or more bedded portion of the 
pieat gneissic oa basal series, and succeeded by the group of 
fiable gneisses, described above as closely associdted with the 
garnetiferous schists, in a manne: that suggests an unconformity 
Under ordinary ciucumstances w®should not hesitate to admit 
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fhat there 1s considerable evidence m favour of this breah, and 
some for one between the Pietra Veide group and the stionger 
gneisses and schists below, but in mountain regions we fear to 
trust our eyes The evidence however, m certain districts in 
favour of a break at the base of the Lustrous Schists is yet 
stronger If I am nght in regarding the Lustrous Schists as 
forming one group with the older part of the Bundnerscltefer of 
the Grisons region, and of the Thonschiefer of Von Hauer in the 
Eastern Alps, a study of the geological map will show that it 1s 
difficult to explain the relation of these beds to the underlying 
gneisses aryl schists without such an hypothesis What I have 
myself seen in regasi to the Lustrous Schists 1s strongly in favou 
eof a. great break in some localities On the south side of the St 
Gothard we have in the Val Prora the Lustrous Schists apparently 
in true succession with the representatives of the garnetiferous 
egroup of the Val Tremola, yet on the noithein side, in the 
Urserenthal, the latte: series 1s wanting, and the gneisses which 
underlie ıt appear to be immed.ately succeeded by the Lustious 
Schists This, howevei, miglt be explained by a complication 
of faultmg and folding What I have seen in the Binnenthal 1s 
harder to explain. At the head of the Hohsand Glacier, just 
below the peak of the Ofenhorn, we have a coarse but bedded 
gneiss, which I should conelate with the series immediately 
overlying the granitoid gneiss so often mentioned as the lowest 
rock of all Glancing towards the noth, across the snowfield, 
we see this rock in the base of the Strahlgiat distinctly overlain 
by the Lustrous series, with its chaiacteristic band of limestone 
or dolomite This series swoops down for some 2000 feet, and 
we cross it in the upper basm of the valley below, while yet 
further down the valley I detected the characteristic garnetife.ous 
schist, of which, however, there is no great development If 
this be the result of faulting and folding only, it is certainly very 
remarkable 
But I must linger no longer over details The passing time 
warns me that I must attempt briefly to describe the general 
process of the building of this great mountain grdttp of Europe 
I have, I hope, proved that the metamorphic rocks of the Alps, 
if we may trust mineral similaaty and mineral and lithological 
sequence, are vastly older than the Carboniferous period, and 
that in this ancient senes a certam succession may be made out 
If we may reason fiom the analogy of other 1egions, we may 
assign to the whole of their latest gioup (the Lustrous Schists) 
an antiquity greater than the ea-hest 1ocks in which indisputable 
traces of organic life have been found One pomt, howeve, I 
should notice before pioceeding fwther It might perhaps be 
said--ıt has indeed been said—that the crystalline schists and 
gneisses of the Alps aie the result of the great earth movements 
by which the mountains were upiaised, when heat and pressure 
changed mud into schists and felspathic sandstone into gneiss I 
have shown you that we can trace a mineral succession in the 
crystalline series of the Alpine chain, and that some at least of 
these are eailier than the Carboniferous period , but I can add 
to the proofs that these great tock masses had assumed im the 
main their piesent mmeial stiuctme when these movements oc- 
curred We meet with some rock masses whose stiuctme 1s 
doubtless due to the pressure which they have undergone “lhis 
is the case with all cleaved rocks, as was lucidly explained 
twenty-eight years since by Prof ‘lyndall ın this very 100m 
We meet also with schists, whee, from the anangement of 
the mineial constituents, we have good 1eason foi supposing 
that they were developed when the 1ock mass was exposed to 
a pressure definite in direction Heie the lines of different 
minerals, which we believe indicative of an original stiuctuie in 
the rock, are often wrinkled , the more flaky mineials commonly 
le with then bioade: planes parallel, but, notwithstanding this, 
there 1s no very definite cleavage 1n the rock mass, nor tendency 
to separate easily along the different mineral layers Specimens 
of such rocks may be obtained 12 the Alps, but there are others in 
which the layers have evidently >een crumpled up afte: the period 
of mineral change *the bands of quartz and felspa: have been, 
as it were, ciushed togethe1, the flakes of mica me sometimes 
ciumbled and sometimes twisted .0und@®into new positions eè 
The subject 1s a technical one so I must ask you to accept my 
statement, without the long details of microscopic work on which 
1t 1s founded, that the older Aipine iocks frequently testify to 
having undergone an extraordinary amount of aushmg In the 
middle of coarse gneisses, for example, streakwand thin bands of 
a mica schist may be found, which aie not due to an onginal 
difference of materials, but to the fact that here and there the 
ogginal rock has yielded tf enormous piessure, and has been 
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crushed zz s/u into lenticular: bands of rock dust, hom which 
some new mineral developments have taken place You may 
notice also ın some 1egions, where you’ woftld classify the rocks 
at first sight as mica schists, that a close examination of the 
broken surfaces at nght angles to what appear to be planes of 
foliation reveals a structure resembling a coaisish gneiss The 
microscope shows that the rock ıs really a gneiss, somewhat 
crushed, and that the micaceous layers are of extreme tenuity— 
mere films, which do not seem to have been o11ginal constituents 
The gneissic mass has beeif crushed, cleaved, and on the cleavage 
planes films of a hydro-mica have been developed We cannot 
fail to be struck, when once ou efes have been opened to it, by 
the freqgtency of a slabby structtwie in the more central parts of 
the Alpme ranges, the surfaces of these slabs bemg coated with 
minute scales or films of mica, These are really record#of a 
rude cleavage which has been impressed upon the more cential 
and less flexible portions of the Alps during the great earth 
movemerts which they have undergone since fhey were fist 
metamoı phosed 

Thus 11 the building of the Alps our thoughts are carried very 
far back n the earth’s histoiy, fa: byond the earliest stiata off | 
the Palxwozoic age Under what conditions were these great 
homogeneous gianitoid masses of the fundamental gneisses 
formed? They differ on the one hand from granites, on the 
other: fiom the ordinary gneisses , from the former their differ- 
ences ale but slight, and of uncertain value, yat ifito h€ latter 
they appear to graduate There is nothing like to them m any 
subsequent 1ock gioup, and, so fai as our knowledge at present 
goes, they appear to be the records of a period unique in the 
world’s h.story ‘This may well be When the dry land first 
appeared when the suface of the earth’secrust Kad not long 
ceased to glow, when the bulk of the oc@an yet floated as a 
vapour in the heated atmosphere, when many gases now com- 
bined were free, we can well imagine that thé earhest sediments 
would be deposited unde: conditions which have never been 1e- 
pioduced In the later schists, with their move frequent mineral 
changes, .heir distinct stratification, and then beds of quaitzite 
and of limestone, we may maik the giadual appioach to a moie 
normal condition of things Some, such as the Lustrous Sclusts, 
may indeec be contemporaneous with om earliest Paleozoiciochs, 
but I confess that to myself the evidence appears more favourable 
to the idea that all are more ancient than the period which we 
call Cambrian, and that the majority are so I feel little doubt 

Supposing, then, that I am nght in consideing all the Alpine 
schists, even the Lustrous gioup, to be pie-Cambrian, we have a 
vast interval of time which has left no record ih those distiicts of 
the Alps of which I have been speaking _ It 1s not till we come 
to the Carboniferous pei.od that we can identify any pages ın the 
hfe-hıstor y of the earth We ae justified with regard to these 
im the following conclusjons — 

That in the place of the Alps there was at that time an upland 
district, composed of gneisses and sghists, in sfibstantially the 
same mineral condition as they me at present, togethe: with slaty 
beds in a compaiatively unaltered condition, which distiict was 
fringed by a lowland covered by a luxuriant wegetat®n Prior 
to this time, also, the metamorphic :oçhs of the Alps had been 
so fai folded and denuded that the coarser gneisses were in many 
places laid bare, and contributed the mateiials which we now 
find in such beds as the Val Orsine pudding-stone Whether 
there was a pre-Tilassic mountain chain occupying some pats 
of the piesent Alpine region we cannot ventme to say, but I 
think we may unhesitatingly affiim that there were pre-Triassic 
highlands 

Afte: the close of the Carboniferous period, and anteiioi to 
the middle part of the Trias, theire were volcanic outbursts on a 
large scale m more than one regien of the Alps—notably m the 
distiict near and to the east of Botzen After this commenced , 
a period af subsidence and of contfiuous deposition of sediment 
This seems to have begun earher: and to have been at first more 
rapid in the eastern than in the western area Since im the forme: 
the Triassic beds are genejally much thicher and more calcareous 
than in the latter, one 1s tempted to imagine that the eastein 
area quicLly became a coualiferous sea, with an occasional atolb 
or volcanic island Henceforwad to the later part of the Eocene 
the 1ecoid 1s generally one of subsidence and of deposit of sedi- 
ment Pebble beds are ime the stiata me guts, shales (ox 
slates), and limestones . Whence the imorganic constituents of 
these were deiivedel cannot at piesent venture to suggest, but 
though conglom@ates Me rae, there aie occasional indications 
that land was not very distant . In the eastern Alps, howevei, 
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the position of some of the Cietaccous deposits and the maihed | Piedmont By then means great piles of bioken 10ck must have 


mineral differehces between these and the Juwassic seem to indi- | been transported into the lowlands , but did they greatly modiy s 


cate disturbances dung some pait of the Neocomian, but I am | the peaks, deepen the valleys, or excavate the lahe basins? My 
not aware of any maiked trace of these over the central and | reply would be, ‘To no very material extent” I regard the 
westeinaieas ‘The mountain-making of the eaisting Alps dates | glacier as the file 1athe: than as -he chisel of nature The Alpine 
fiom the late: part of the Eocene Beds of about the age of om | lakes appea: to be more easily explained—as the Dead Sea can 
Biacklesham senes now cap such summits the Diablerets, or | only be explained—as the result of subsidence along zones roughly 
help to form tne mountain masses neai the Todi, 11sing in the | paiallel with the Alpine 1anges, athwait the general directions of 
Bifeitenstock to a height of 11,308 feet above the sea Still | valleys which already existed and had been in the mam com- 
theieaie signs that the sea was then shallowing and the epoch | pleted m pre-Glacial times To pioduce these lake basins we 
of eagh movements commer&ing The Eocene deposits of Swit- | should 1equne eaith movements on no giegte: scale than have 
vetland imelude teiestiual and fluviatile as well ag mane | taken place nm our own countiy since the furthermost eatension 
remains Beds of conglomerate occu, and even eiratics of a | of the ice-fields This opinion as to the ongin of the lakes 1s, € 
gidmite fiom an unknown locajty, of such a size as to suggest the | believe, generally held to be a heresy, but it 1s a heresy which 
aid of ice for then transport For the present I prefer, for sahe | has been imgiained in me by some twenty years of study of the 
of simplicity, to speak of the upraising of the Alps as though it | physiography of the Alps 
were the 1esùlt of a few acts of compression, though I am by no 
means sme that this ıs the case Thus speaking we find that in 
4 





er times a great mountain cham existed which covered 
nearly the same giound asthe present Alpine region of Mesozoic 
and crystallinegi eae: To ee agi th, ae pı ababil to the south, I—On Alternation of Gener ations 
lay shallow seas, between which and the gates of the hills was [F 13 moe than siaty years since Chamisso pointed out that 
a level tract traversed by 11veis, perhaps m part occupied by in Salpa a solitary asexual individual produced a chain 
lakes Over this zone, as ıt slowly subsided—in conespond- | of sexual individuals by budding, the vivipaious eggs in these 
ence, *pgob@bly with the uplifting of the mountain land—weie ' becoming in twn the solitary form ‘This he made his type of 
cleposited the pebble beds of the nagelflue and the sandstones of | Alte: nation of Generations 
the molasse P Since his time the definition of this peculiar method of 1epro- 

Then came another contraction of the eaith’s cust, the solid | duction has been naiowed, and the alternation of a senes of 
mountain cole was no doubt compressed, uplifted, and thrust | individuals developed fiom an unfeitilised egg, ze partheno- 
over newer beds, but the region of the softer borde: land, at any | genetically, and one or more generations of sexually produced 
1ate on the north,“vas apparently nmeore affected, and the sub | young 1s now called Aeterogamy, the term mefageneses has been 
alpine district of Switzerland was the iesult I may here call | invented for cases of alternation of sexual and gemmuparous 
your attention to¢he fact that, whether a» a consequence of this | generations 
or of subsequent movements, the Miocene beds occm on the Few instances can be cited whee the study of a single genus 
noithein flank of the Alps at a much greate: height above the | has bought out so many points of interest as in the case of the 
sea than on the southern, and have been much moie upraised in | pelagic Ascidian Salpa Two pomts im the history of this animal 
the cential than in the westein and easten Alps Fuithe, | stillinvolved in contioversy are the first phenomena of embryonic 
between the Lago Maggiore and the south of Saluzzo, Mesozoic | development, and the mutual relationship of the two forms, the 
10cks aie almost absent fiom the southein flank of the Alps, | solitary mdividual and the colony that swim united m a chain 
and the Miocene beds aie but slightly exposed and occupy a As iegaids the former mattei, the fate of the egg and the 
comparatively lowland countiy I think it therefore probable | o1gin of the nutittive stiucture known as the placenta present 
that the second set of movements produced moie effect on the | gieat difficulties 
German than on the Italian side of the Alps, producing on the While W K Brooks (Bul of Museum of Comp Zool, 
latter a ielative depiession In support of this we may 1emaik | Haivad University, m ) beheved that the egg undergoes a 
that the rivers which flow fiom the Alps towards the noith o1 | :egula: segmentation iesulting in the foimation of a gastrula, the 
the west, stat, as a iule, very far back, so that the watershed | cavity of which 1s divided by a tharsveise constriction into two 
of the Alps is the crest of the thud 1ange 1eckoning from the | chambers, one becoming the “‘ placenta,” Todaro (Att: della R 
noith, and the great flat basin of the Po ıs the 1eceptacle for 1 | Accad de Linca, Rome, 1875, 1880), on the othe hand, stated 
series of comparatnely short mountaim 1vers These also take | that the solitary Salpa is the result, not of the division of the 
a fanly straight comse to the gates of fhe hills, while the otheis® tiue ovum, but of the follicular cells inclosmg it, and that 
change not se#dom fiom «the lines of outciop to the lines of dip | duumg development, which takes place im a special part of the 
of the strata—a fact I think not without sigmificance To this | oviduct, the so-called uterus, a fold of the uterine wall forms a 
rule the valley of the Adigein the eastein 1egion 1s an exception | decidua reflexa compatable to that af mammals 
May not ¢his be due to the remarkable seres of minoi fleames Salensky (Zool Anzeiger, 1881, Alitthed d zool Stat zu 
indicated by the strike of the rocks (Mesozoic and eailier) | Meagel, Bd iv ) accounts foi some of these conflicting statements 
immediately to the weft of it, which probably influences the | by showing that peat variety &usts in neaily allied species, but 
couse of the Adda, and can, I think, be traced at intervals | he also declares that previous observations were often maccurate 
along the chain as fai as Dauphiné? Be this as ıt may, it 15 | He states that the feitilsed ovum divides but slowly, and only 
obvious that the generally unifoim east-noith-east to west-south- | til the number of its segments 1eaches sixteen, and that probably 
west stuke of the rocks which compass the Alpme chain 1s | it then entuely disappeais, the tissues of the embryo being 
mateitally modified as we pioceed south of the Lake of Geneva, | formed fiom a vaiying number of follice/ai cells In some cases, 
changing 1apidly ın the neighbourhood of Gienoble fiom a | as S d:candata, the so-called “decidua” 1s not represented To 
strike noith-east to south-west, to one fiom noith-west to south- | this most exceptional method of development he gives the name 
east This subject, howevei, 1s too complicated to be followed | of ‘follicular budding ” 
futher on the present occasio I will only add that the singular Now the theory that Salpa 1s an instance of the alternation of 
tiough-like upland valleys forming the upper parts of some of | se\ual and gemmupaious generations (2 e of metagenests), which 
the best-hnown road passes-@as, for instance, the Maloya—which | was put forward by Chamisso and supported by the researches 
descend so gently to the north, and aie cut off so abruptly on | of Krohn, has been attacked by Brooks, who beheves that the 
the south, seem to me most readily explained as the 1emnants of | solitary Salpa (which he calls the zurse) 1# hermaphrodite, and 
a comparatively disused diainage system of the Alps gives rise by budding to a chain of males into each of which an 

It remains only to say a few words on the post-Tertiary history | egg migrates fiom the nwise This view of coutse®%upposes that 
of the Alps We enter here upon a troubled sea of contro- | the solitary and chain forms belong to the same genetation, they 
versy, upon which more than the time during which I have | being, 1n fact, respectively the sexually and asexually produced 
spoken might easily be spent , so you will perhaps allow me to | offspring of one and the same sclitary hermaphiodite Salpa 
conclude with asstmple eaplession of my own opinion, without | Todaro, on the othe: hand, states that, in the solitary adult, 
enteung into the aiguments That the glaciers of the Alps were | certain of the foiculai cells suiounding the ovum give rise to 
once vastly greate: than at the present “ime gs beyond all dispute, | no organs, but remain as cell-masses , and that fiom these the 
they coveted the fertile lowlands of Swegzerlagd, they welled up į stolon 1s eventually developed Tence the chain-Salpe aie 
against the flanks of the Jura bove Neufchatel, they ciept over | developed paithenogenetically, an% the nuse is an older sexless 
the orange gardens of Sumio, "and piojected into the pldins of | form, serving to nouush the sexually complete chain 
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In Brooks’ theory the mam pomt is the mugnation of 
ova from the solitary individual mto the individuals of the 
chan In the lght of a study of closely allied genea 
we find serious objections to this view The fact on which 
it 1s chiefly based is that in the stolon when quite immature, 
we can trace the following organs a, the outer tunic or 
epidermis, è, the pharyngeal cavity continuous with the 
pericardium , and c, two ‘‘club-shaped masses” of cells which 
he on either side of 4, and whick soon 1ésolve themselves into 
two lines of ova, one of which passes into the sinus system of 
each zooid * The digcovery of undoubted ova in the stolon when 
the organs of the zooids are hardly indicated suggests, says 
Brooks, a migration from the nurse, which 1s therefore female 

Now we have, in direct opposition to this, an observation of 
Salensky’s, that in some cases a second ovary is developed m the 
chain-Salpz , and an indirect negation 1s entailed ın the facts of 
gemmation in Pyrosoma, which 1s generally allowed to be a less 
modified form Here we find the bud, when merely a protu- 
berance on the mothei, consisting of an epidermis derived from 
that of the mother, an ‘‘ archenteric” cavity continuous with the 
endostyle, and a mass of cells which are derived directly from the 
‘< generative blastema ” In this mass a single ovum can be seen 
quite as early relatively as in Salpa, and a second near the base 
supplies the secondary bud Among the Composite Ascidians 
the case 1s similar, ın Amourcec um the buds are cut off fiom 
the post-abdomen and consist of oute: tunic, mesentery (that 1s, 
continuation of pharynx backwards), and two lateral masses in 
which germinal vesicles shortly appear, in Didemnium, also, 
although Kowalevsky tiaced the buds back to a condition much 
more nearly resembling the segmenting ovum, still even here the 
single ovum is one of the most conspicuous of the primitive 
organs It 1s apparent that there 1s m the Tunicata a tendency 
to form, buds at the expense of the three primitive layeis, and 
that some advantage attends the ealy development of ova 
Whether this 1s to avoid the dange: of self fertilisation or not, 1t 
1eaches its limit in Salpa, where zhe-rudiment of the ovary only 
consists of one fully developed ovum 

A similar modification in the tıme of development of the ova has 
taken place ın some of the Hydrozoa (Hydrella, Sertulana, &c ), 
where, as Weismann has pointed out (Abstiact and Review by 
Prof Moseley in NATURE, vol xxix p 114), the 1mmatme ova 
may be detected in the coenosarc before even a rudiment of the 
bud appears 

The view which Todaro upholds seems also to be negatived 
by Salensky’s observations For if the solitary Salpa is deve- 
loped by follicular budding, ıt 1s not remarkable that some of the 
cells should form an organ corresponding to the geneiative blas- 
ae of Pyrosoma, ¿e giving mse only to the generative 
cells 

If Salensky’s facts stand the test of further observation, we 
have in Salpa not only a unique method of development but a 
pane alternation of generations, namely, of gemmation and 
parthenogenesis, only comparable to that of the Aecidiomycetes 
among plants 

In Pyrosoma, the individual developed directly from the egg 1s 
the ‘‘ cyathozooid,” and this remains rudimentary, giving rise to 
the first four ordinary individuals by budding ‘There 1s here an 
alternation of a single asexual form with numerous generations 
produced by budding, each of which becomes hermaphrodite 

According to Ganin, we have a precisely similar case ın the 
Composite Ascidians, for he states that sexual organs only develop 
in the individuals produced by gemmation 

In Doliolum the ovum, as before, gives rise to an asexual indi- 
vidual, but the lateral and median buds which arise on its dorsal 
stolon do not become sexually mature The former only serve 
to nourish and protect the latter (Grobben, dz det der Zool In- 
stz* zu Wren, iv ), from which a vential stolon ¢stalk of attach- 
ment) grows out, bearing sexual individuals 

Outside the group ef the Tunicata, true alternation of genera- 
tion occurs in some Coelenterates, some Annelids, some Cestodes, 
and possibly an the Trematodes è e 

The alternation of hydroid and medusoid forms in many 
Hydromedusæ (Gymnoblastic and Calyptoblastic Hydroids and 
Hydrocoralla), all Acraspeda except Pelagia, and possibly Fungia 
among the Actinozoa, has been dwelt on in a previous paper in 
this journal by Prof Moseley, and little range of modification 
occurs except m the extent of development of the medusz 

In Cestodes the complicated metamorphosis has been mistaken 
for metagenesis, but ıt 1s only in those cases where the cystic 
wo®n develops a number of “heads ” by gemmation, £g 

+ 


Cenurus cerealis, Tania ahinooccus, that metagenesis really 
occus „s. ° 

Theie is more uncertainty about the condition of affairs ın the 
Trematodes, the ordinary view bemg that ‘‘the majority of the 
stages are simply paits of a complicated metamorphosis, but m 
the coexistence of larval budding (giving rise to Cercariæ or a 
second generation of Rediz) with true sexual reproduction there 
Is in additicn a true alternation of generations ” (Balfour, ‘f Com- 
paiative Embryology,” vol®: pp 172,173) Guiobben (oc ci), 
however, has lately stated thar the Cerca are developed not 
from a mass of cells produced by enal budding ın the,Redia 
but fromgn ovum developed parthenogenetically This would 
place these phenomena unde: the category of heterogamy 

Among the Polychetes thera exst in Syllis, Myriantda, 
and Autolytus uncoubted cases of alteination of generations , 
but these are not of 1ecent discovery, having been described by 
Quatiefages, Krohn, and A Agassiz About 1850-7860 (Balfour, 
wid ,1 pp 283, 284) 

A genera. comparison of the various ways in which 1eproduc- 
tion 18 caned on within the limits of*alte:nation of generations 
may be easily made by a series of diagrams m whgh A represents 
the asexual .ndividual developed from the fertilised egg, B the 
sexual zooid, and A B those forms which cairy on both methods 
of reproduchon 








Pyrosoma and e °? p°” 
Salpa Synascid tt Doliolum 
A solitary *partheno- A cyathozooird Aywith dorsal stolon 
genetic N 
a 
B chain AB e \L4ateral 
| i M median bud 
h 
A AB A e 
NS 3 N B sexual zooid 
Bs Nooo s 
AB A AB 
fly. dt oz0n Fungia and Acraspeda 
~ A? hyciod A scyphistoma 
| B medusoid | B B ephyroid 
A A A Ae A >» 
Cestodes aA nnelds 
a A antero: segment 
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| se & ZieXs 
B B B B B B postenor segment 
Lf | e 
A A A A A A 
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feterogamy, which 1s not so common as metagenesis, has been 
the subject cf very interesting memons “by Adleı and Lichten- 
stein Ina paper, ‘‘ Ueber den Generationswechsel der Eichent 
Gallwespen’ (/enazsche Zeitschrift, 1881), we have the result of 
Dr Adlers work on ‘‘Gall-making Hymenopterous Insects,” 
formerly described as belonging to eight different genera, namely 
Neuroterus, Aphilothiix, Dryophanta, Brorhisa, Spathegaster, 
Andi cus, Teras, and Trigonaspts He confirms the conclusions 
of Lichtenstein that certain species of the first four of these 
foe are stages in the life-history of ceitain species of the last 
our 

The gall wasps which in April leave the small round scale-hke 
galls on the under surface of the leawes of the oak, have been de- 
scribed as Meurotes us ventricularis, but the paithenogenetic egg 
develops within a 10omd soft ‘*cunant-gall” to a wasp named 
Spathegaster baccarum The latter escapes in June, and differs 
from the Neuroteius in size, colour of the legs, and in the female 
in the number of joints in the antennæ The eggs produced by 
the Spathegaster when fertilised develop withm Neuroterus galls 
A still greater difference exists between the two generations 
formerly called Bo: kiza senum fnd Trigovaspis crustals 
Tngonaspis :s 4mm long, winged, almost entirely black, with 
antenne of 15 (d) nd "4 (?) joints, while the Biorhiza 1s 
15mm long, wing essgred-brown, and with 13 jomts in the 
antenne , the two forms hve, moreover, in different kinds of 
galls * In all these cases the alternation is direct But among 
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other insects several generations pioduced by paithenogenesis 1 
intervene between tiue sexual generations 

The typical cdSe is*tha’ of the Aphides, which has been long 
known , here there 1s little difference of habit o1 stiucture except 
as regaids wings, and possibly the generative organs. 

Some of the Aphides, however, do show modifications in then 
life-history almost as remaikable as in the case of the Cynipidze 
mentioned above _Lichtenstein’s researches, though vigorously 
attacked by some French winters, have been confirmed by Kessle: 
and Horvath He obseived that t@e Aphides, living during 
summe: at the roots of various giasses, become winged in autumn 
and fly,to the trunks of tree# where they produce sexual mdi- 
viduals , the solitary egg of the female 1emains doimang in hei 
dried body till the following sping, when it develops into a 
gallenaking aphis, the /oundigss pseudogyne This produces 
viviparous winged young (em ant psendogynes), which m June 
fly back to the grass, lose then wings, and produce fiesh genera- 
tions by parth€nogenetic eggs This completes the cycle, and the 
generations distinguished by habitat are often different ın appear- 
ance, even a large number of different forms being sometimes 


e thus connected For instartce— 


Phylloxera qug cus (Balbiant) migrates from Ques cus ex to Q 
sessiliflora 

P. vastatrix, fiom the leaf-galls to the 100t of the vine 

Lets aneura rubia, fiom galls on trunk of elm to 100ts of dog’s 
gass Be o 

T ulm, from elm-galls to 100ts of maize 

Other less perfęct examples of heterogamy, such as Cecido- 
mya and Ascaris digs ovenosa, are well known 

The current views concerning the piobable ongin of the phe- 
nomena of Ifeterogamy and metagenesis may be roughly classed 
in two gioups, one *formulated by Lauckait and supported by 
Claus and Balfour, the othe: held by Salensky and Brooks 

Leuckait supposed that alternation of geneations is a division 
of labour in regad to 1eproduction im which the two chief kinds 
of multiplication, sexual and asexual, me divided between dif- 
ferent individuals and generations 

The othe: theory 1s that these phenomena aie due to a modifi- 
cation of metamorphosis, Salenshy also stating that ‘‘the con- 
nection between metagenesis and metamorphosis is much mote 
easily seen in Tunicates than in othe: animals ” 

If in an animal undergoing a metamorphosis the larva ac- 
quued the powe: of producing othe: individuals by budding, we 
should have the larval form undergoing finally a change into 
the adult sexual form At the same time it is obvious that this 
18 not an ufdispen$able condition , for the more individuals the 
larva produced the moire incapacitated ıt would be for future 
sexual reproduction, so that in all probability there would soon 
be no development beyond the larval stage W K Brooks, in 
a recent paper on the subject, alludes to a medusa, Cumina, the 
hydroid form of which is parasitic on the stomach of another 
medusa, Turnmopsis Thys hydioid produces meduse by gem- 
mation, but 1s itself finally modified into a medusa 

The contrast between this and the more usual case is thus — 





Cunina ~ Ordinary Forms 

Egg ® Egg 

Larva Hyda IHs dha-—Hy dia 
becoming è — $ Adult 

adult Medusa Medusa 





Simulaily in the Cestodes it 1s usually allowed that the Echino- 
coccus stage consists in the pioduction of a number of individuals 
in the larval state, not of adults differentiated to meet diverse 
methods of 1eproduction 

In such a form as Doholwg, and indeed generally among the 
Tunicata, there seems to be move difficulty attending this view 
Gemmation does not 1esult the production of individuals like 
the gemmating zooid, which by giowth become unlke it The 
cyathozooid, or the Doholum with dorsal stolon, not only do not 
become sexual afte: a metamorphosis, but they give use to the 
ascidiozooid, a form with vential stolon in no way comparable 
to the adult of which it 1s the azicsted laiya It seems here 
more probable that the eamtence of two methods of reproduc- 
tion perhaps taking place at slightly different times has led to 
the selection ofetwo sets Òf individuals, one better fitted for 
gemmation, the othe: for sexual reproduction We must then 
suppose that any influence acting for® the’gmodification of one 
generation 1s transmitted not to the nest but the next but one 


* Huxley's di.tin.t en of true ovaerd seud ova an, ears 1 ot to ho)’. 
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This 1s, however, ın no way moie stiange than the transmissiofi 
of sexual characters 

While, however, the case of the Tunicates may be considered 
doubtful, ıt will probably not be denied by unpiejudiced ob- 
servers that the phenomena seen in the Insecta are more easily 
accounted for by Leuckart’s hypothesis than by Salensky’s 

It would seem that there could be no ground for saying with 
regard to the Cyn.pida, that ın a group of which it 1s charac- 
teristic that only the mature forms, and sometimes not even those, 
ale winged—one winged form 1s the .arval condition of another 
which 1s smaller, but not otherwise very different, yet this ıs the 
case in Dryophanta scutellares—Spathegaster faschenbirgr 

It 1» probable, then, that these methods of reproduction have 
not had in all cases the same ongin, and, as in several othe 
instances to which attention has been paid during the last few 
years, the resemblances, which occur in various animals in no 
way connected but distributed over almost the whole animal 
kingdom, may best be considered as Aomoplastic, that 1s as 
biought about ın different ways under the influence of similar 
conditions of life G 





THE PARIS ACADEMY OF SCIENCES 


“THE yearly public meeting of this body was held on Monday, 

May 5, under the presidency of M Emule Blanchard The 
proceedings consisted maunly of a deta.led statement of the awards 
made for pze essays or distinguished services 1endeied during 
the year 1883 to the various branches of the mathematical and 
natural sciences, useful arts, and industries 

In Mechanics the Ext:aordinary Prize of 6000 francs, established 
to encourage improvements of all sorts m the efficiency of the 
Fiench Naval Service was divided, as in previous years, amongst 
several candidates For his “‘ Studies on Marine Engines,” now 
in course of publication, M Taurines rece:xved 3000 francs, M 
Germain 2000, for his ‘‘ Treatise on Hydrography,” and Capt 
A de Magnac 1000, for his ‘‘New Astronomice Naviga- 
tion,” published ın 1877 The Montyon Prize, in the same de- 
partment, was also divided, half gomg to M Léon Francq, for 
his improvements in Lamm’s steam traction engine, and half to 
Capt L Renouf, inventor of an instrument intended to simplify 
the observation of altitudes at sea, dispensing with the necessity 
of employing artificial horizons and enabling exact calculations 
to be made without stopping the vessel under sail or steam M 
Jacquemie1, inventor of the kinemometer, dynamometer, and 
othe: useful appliances, gained the Plumey Prize , and M Marcel 
Deprez the Fourneyion, for his ingenious electric experiments on 
the Chemin-de-fer du Nord 

The Lalande Prize, founded by the illustrious astronomer to 
stimulate astronomical studies in Fiance and abioad, was unani- 
mously decreed to MM Bouquet de la Grye, de Bernardieres, 
Courcelle-Seneuil, Fleurs, Hatt, Perrotin, Bassot, Bigourdan, 
and Callandieau, chiefs of the various French expeditions sent to 
observe the tiansit of Venus on December 6, 1882 In this 
bianch the Valz Prize was assigned to M Stephan, Duectoi of 
the Marseilles Observatory, and discoverer of about 700 nebule, 
the positions of over 500 of which he has carefully determ ned 

For his extensive labours ın the field of Experimental Physics 
M Henri Becquerel was rewarded with the Lacaze Prize, the 
only ene given away 1n this department 

In Chemuistiy the Jecker Prize was secured by M Etard for 
his numerous researches and publications on organic chemistiy 
M L Cailletet obtained in this branch the Lacaze Prze for his 
impoitant researches on the liquefaction of gases, and espec ally 
for his success 1n, for the first tıme, demonstrating the possibility 
of liquefying all the so-called permanent gases 

In Geology the Grand Puze gianted by the Minister of Finance 
for the best geological description of any region in Fiance o1 
Algeria fell to M Fontannes for his long and successful re- 
searches in the Tertiary Basin of South-East Fiance, mi nly 
embodied in his ‘‘ Sthatigiaphic and Paleosftological Studie- of 
the Tertiary Period in the Rhone Valley ” An exceptional award 
of #000 francs was also Made in favour of M Péidn, author of 
aneatiemely important work entitled ‘‘ Essay on a Geological 
Description of Algerna ” 

Fo. his comprehensive monogiaph on Tiichinosis, M Joannès 
Chatin, Duector of the Government Laboratory at Havre, ob- 
tained the Barbier Prize, and MM G Bonnier and L Mangin 
the Desmazéies Piize for then memon on the ‘ Respiration and 
Tianspiration of Fungi,” both in the deputment of Botany In 
the same department M Costantin was the successful competyor 
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fr the Boidin Prize, awarded for the best solution of the follow- 
ing question proposed in 1879 by the Academy —‘‘ Explain by 
direction observation and experiment the influence exercised by 


® the envionment on the structure of the root, stem, and leaves 


of vegetable oigamisms Study the modifications undergone in 
water by land plants and those experienced by aquatic plants 
compelled to live in the ar Explain by duect expeirments the 
special forms of some species 3f marine flora ” 

In Agnicultme the Morogues Prize was gained by M Duclaux 
for his gieat work on ‘‘ Biological Chemistry,” foiming part of 
the ‘* Chemical Encyclopædia ” published unde: the direction of 
M Fremy® 

In Anatomy and Zoology the Grand Prize gianted by the 

eMiniste: of Finance foi the best memon on the ‘‘ Histological 
Development of Insects during then Metamorphoses,” as proposed 
by the Academy, was assigned to the young naturalist, Di 

°H Vaallanes, for his ‘‘ Researches on the Histology of Insects, and 
on the Histological Phenomena accompanying the post-embryonic 
Development of these Ammmals’ In the same department the 
Bordin Prize was awarded to M Grand’E uy, who, in two memoirs 
entitled *‘ Carboniferous Flora of the Department of the Lone 
ard Central Fiance,’ and ‘*On the Formation of Coal,” deals 
satisfactorily with the ‘‘ Botan.cal or Zoological Paleontology of 

-France 0) Algena,” as proposed by the Academy to competitors 
for this prize 

Subjomed are some of the most important piizes proposed for 
1884 and followsng yeas — 

1884 
Borpin General Study of Monges Problem of Earth- 

works 

FRANCEUR Works or discoveries useful to the progress of 
the pure and apphed mathematical sciences 

THe EXTRAORDINARY PRIZE oF 6000 FRANCS Studies 
tending to increase the efficiency of the French Naval forces 

PonceLer Awaided to the author of the most useful work 
in advancing the pure o1 applied mathematical sciences 

PLuMEY Foi improvements in steam-engines or any other 
1uvention contributing most to the progiess of steam navigation 

GRAND PRIZE OF THE MATHEMATICAL SCIENCES Foi any 
impoitant advance in the theory of the application of electricity 
to the tiansmission of force 

VAILLANT Fuiesh researches on fossils made in any region 
which foi the last quarter of a century has been little explored 
fiom the paleontological standpoint 

DESMAZIERES Fo. the most useful work‘on the cryptogamous 

lants 

J GRAND PRIZE OF THE PHYSICAL SCIENCES On the mode of 
distiubution of marine animals along the Fiench seaboard 


1885 

DELMONT To engineers, for the best work connected with 
the Department of Public Works (Roads and Biidges) 

FOURNEYRON Theoretical and practical study on hydraulic 
accumulatois and then applicat.ons 

DAMOISEAU Review of the theoiy of Jupiter’s satellites 

GRAND PRIZE OF THE MATHEMATICAL SCIENCES Study of 
the elasticity of one or several ciystall:sed bodies from the exper- 
mental and theoretical standpoints 

Borpin Researches on the origin of atmospheric electricity, 
and on the causes of the great development of electric pheno- 
mena in thundeistoims 

L Lacaze Foi the best treatise on physics, chemistiy, and 
physiology 

DELESSE For a woik on geological sciences, o1, failing this, 
on mineralogical sciences 

MONTAGNE Foi important woiks on the anatomy, physio- 
logy, development, or description of the lowe: cryptogamous 

lants 

i GRAND PRIZE OF THE PHYSICAL Screncfs Study of the 
mtumate stiuctuie of the tactile organs in one of the chief natmal 
gioups of Invertebrates 

BorDin Comparative study of the fieshwate: fauna of 
Afiica, Southern Asia, Australia, and tae Pacific Islands e 

GAY Measme of the intensity of weight by the pendulum 

CuviER Foi the most impo-ztant treatise either on the animal 
kingdom or on geology 

PETIT D’ORMOY Pue o1 applied mathematical sciences and 
the natmal sciences . 

1886 

Dr LA Fons MELicocq Fo the best treatise on the flora of 

Ngtth Fiance ° 


1887 
CHAUSSIER For impoitant woiks on legal and practical 
medicine o. 2 ° 
1893 
Moroctzts For the most useful work in stimulating the 


piogiess of agriculture m France 
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Royal Society, Apul 24 —‘‘@n the Relation betwgen the 
Electiicgl Qualities anc the Chemical Composition of Glass and 
Alhed Substances ” Part I By Thomas Gray, BSc, FRSE, 
and Andiew Gray, MA, F RSE, Assistant to the Piofesson 
of Natural Philoscphy ın the Univeisity of Glasgow, and J J 
Dobbie, MA, D Sc (Edin }, Assistant to the Piofessor of 
Chemistry u the Univesity of Glagow Confmunicated by 
Prof Su Wilham Thomson, F R S 

This paper descz.bes some further experiments as to the rela- 
tion between the chemical composifeon of glass and its quality , 
of resistance to electiical conduction thiough its gubstance oT 

The expermments were made on specimens of flint glass of 
different densities, made by different makers, and varying con- 
siderably ın chemical composition The method of experiment- 
ing was that desciibed in Mi T Gnuay’s paper og the sge sub- 
ject (Proc R S, No 222, 1882) Each of the specimens, 
which were in the form of globular flasks of pearly thiee inches 
in diameter, was filled up to the bottom* of the neck with 
meicury, and immeised to the same level m mercury contained 
in an outer vessel A wne dipping in the mercufy within the 
flask was connected, withqut touching the ible oi any of the 
suppoits, to one terminal of a sensitive galvanomete: of high re- 
sistance, and the crewt completed, thiough e battery of about 
120 Daniell’s cells, from the other terminal to the meicury in the 
oute: vessel. (The galvanometer was well insulated, and was 
the high resistance astatic instiument described in Pro R S, 
February 14, 1884) The outer vessel, contaiming the flask, was 
immeised in a sand-bath which was heated by a Bunsen bunner 
to temperatures above 100° C , and ieadings of the galvano- 
mete: taken at different temperatures, with precautions to insure 
that there was no error due to leakage By means of a suitable 
reversing key in tha cucwuit, the direction of the electiification, 
which lasted ın each case about thiee minutes, was reversed 
between each pair of ieadings From the obse:ved deflections, 
and the constants of the galvanomete: and bdttery, Which were 
frequently determined, the resistance of the flask at each tem- 
perature could be calculated 

The results of the electiical experiments and of complete 
analyses of the specimens of glass are detailed in the papei, and 
show that the specific r€sistance of glass of the kinds experi- 
mented on increases with the percentage of lead contained in 
the glass and also with the density , and that further, as had 
been previously found by d.fferent experimenteis, the resistance 
diminishes as the percentage of alkali present ga the glass ın- 
creases The best specimen experimented on contained over 40 
per cent of oxide cf lead, and had a®density of 3 141, and a 
specific resistance at 130° C of 8400 X 10! ohms between two 
opposite faces of a centimetre cube From this result, as ıt has 
been found by these and former experiments that the resistance 
is halved, over a considerable range of temperature, by an m- 
crease of temperature of about 84° C , the appioammate resistance 
of the glass at other temperatures may be found 

The paper concludes with a shoit statement of further work 
wach the authors have in hand with 1espect to the electrical 
qualities of glass ard mineials ě e 


Linnean Society May 1 —Piof P Martin Duncan, F RS, « 
vice-president, in the chair —Messis Wm Dennison-Roebuck 
and F Newton-W_iliams were elected Ordinary Fellows, and 
Profs E Haeckel of Jena, A Kowalevsky of Odessa, and 
S Schwendener of Berlin, Foreign Membeis of the Society 
—Mr S O Ridley exhibited and made remarks on a series of 
diawings of sponges (and their spiculee) and of Actime drawn 
from the living objects, as obtained in Ceylon and forwarded by 
Dr: W C Ondaatje, F LS —Pref Jeffieys Beil also drew 
attention to sketches of living Ceylonese Cothatulids sent by 
Di Ondaatje as an eagnest of progiess in i1eseaiches on the 
maune fauna of th@t coast —Mr T Christy showed the leaf 
of a China grasseich 1% fibie useful for textile purposes —Mr 
R Bowdler Sharpe read a pape on a collection of bunds from 
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the Baln-el-Ghazal piovince and the Nyam-Nyam country in 
Equatorial Afiica The collection had been made by Hen 
Bohndoiff, who had *speåt several yeais in tiavelling ove: the 
region m question, and who biought a native Nyam-Njyam with 
lum to the Society’s meeting Mi Sharpe gave descuiptions of and 
remaihs on new species and on little-known buds, some twenty- 
seven in all, these being of considerable sigmificance mm 1elation 
to then faunal distiubution He pointed ow that Hei Bohn- 
dorf had apparently crossed the* boundaiy line of two faunas, 
fo. most of the Nyam-Nyam buds afımılated to those known 
from the Gaboon and Congo teitory , whereas those obtained 
in thes Bahi-el-Ghazal and “Nilotic 1egion were allied to the 
avifauna of Noth-East Afiica and paitly of the Sgnegam- 
bian area Among new species cited aie Craterepus 
bohfdor fi, Sigmodus giiseimeytales, ALesoprens sti twctothoran, 
Centhinochares inie meditis, Pinas bohndo fh, and otheis 
of equal interest —Mi. R A Rolfe thereafter gave a 
communication on the flora of the Philippine Islands and its 
probable derivation Accoiding to iecent computation the 
pheenogamic vegetation of the Philippines consists of 3564 
species belonging to 1002 g@neia Of 165 dicotyledonous orders 
119 ate 1epiesented, and of monocotyledons 25 out of 35, 
while the thiee gymnospermez, though nomunally thee, me 
poor in number The piopoition of vascular ciyptogams to 
phaneiogams is neaily one-eighth, chiefly fens Of these 
52 sp@ees fice not known elsewheie, a fact stamping mdi- 
viduality on the flona The endemic phenogamic vegetation 
consists rof 917 gpecies, 01 a proportion of ove: one-fomth 
cndemic, the dicotyledons showing one-thud, the monoco- 
tyledons about one-tenth The stiiking featu.e of the flora 
is the lag? number of endemic species and the veiy small 
numbe1 of endemic genera The flosa approximates to that of | 
the Malayan 1egion, but very many typical Malayan genera— 
those even occmimg on the neighbouuing island of Borneo—are 
wanting in the Philippines Taking into account the dominant 
Australian and Austio-Malayan features, along with numerous 
othe: data and ieasoning, Mr Rolfe infeis that Mr Wallace’s 
idea of extinction of geneia by submeigence w.ll not alone ex- 
plan the present peculiarities of the vegetation Mi Rolfe looks 
upon the Philhppines as tiuly msulai in the essentials of their 
natural history, this not so much though then being an eaily 
separation from the Asiatic continent which has had a dip under 
the sea, as from then being laigely of volcanic and geologically 
of somewhat recent ongin —-Mi Geo Brook 1ead a pielammary 
account of the development of the weaver fish (77 achinus vipera) 
In this he*mentidned that the eggs had been laid in his aquarum 
at Huddersfield, the fish themselves having been kept alive theren 
ove: two yeais He diew attention to the fact of there being 
a vitelune membiane present m the eggs of this fish, as well as 
in those of the heng , in contiadistinction therefore to what 1s | 
stated to be the case in osseous fishes generally He also pa t-e 
culaly 1efengd to the epeisistent nature of the segmentation 
cavity, which 1s pushed 1ound the yolk-sac concurrent with the 
development of the embiyo from the blastodexm, and that it 
does noteentinaly disappea: until the yolk 1s absorbed The 
circulatory system, according to Mi Riook’s researches, is very 
late in developing, no bfood-vessels appearing until several days 
after hatching In ulustration of his pape: he eshibited under 
the micioscope preparations’ showing the segmentation stage, the 
embiyonic shield, and commencement of keel, the eally embryo 
third day before closure of the blastopore, and fomth-day blasto- 
pore and Kupffe1’s vesicle, also at the eighth day, and the newly- 
hatched embiyo —Di J Mulla: and Mi J Jenne: Wen wee 
elected auditois for the Fellows, and Mi T Chuisty and Mi 
H T Stainton for the Council 


Mathematical Society,eMay 8-—Piof Henna, F RS, 
president, in the chair —Mi, J Brill was elected a member, and 
Piof Lugi Cremona, of Rome, Foreign Member, was admitted 
into the Society —Piof Ciemona communicated, in Fiench, a 
pape: entitled ‘‘Sopia una tiasfoimazione biazionale, del sesto 
giado, dello spazio a tie dimension, la cu inveisa è del quinto 
gado” Di Hust, F RS, welcoming the autho,, spoke in 
commendatoiy terms of the value of the communication —The 
following papeis were also laid before the Society —Motion of a 
netwouk of paiticles with some analogies io conjugate functions, 
by E J Routh? F R S$ —On a subsidiary elliptic function, by 
J Grifiths —On the homogeneous equation of a plane section of 
a geometitcal surface, by J J Walker, F R S —On the “‘sym- 
median-point ” axus of a systere of tiianf¥les, and on another line 
which ıs connected with a plane tuangle, by R Tucker: e 


Chemical Society, May 1 —Di W H Pekin, FRS? 
president, m the chan —The following papeis were read —-On 
benzoylacetic acid and some of its deiivatives (put 1), by W 
H Pekin, jun Foi varous ieasons the autho: determined to 
examine carefully benzoylacetic ethe: with special reference to 
reactions in which the ketone gioup takes part Full details of 
the preparation of this body, which boils at 265° to 270°, and 
gives a violet coloration with ferric chloiide, me contained in 
the paper When boiled with dilute sulphuiuc acid, it splits up 
into acetophenone, alcohol, and caibonicanhydiide The banum, 
silver, coppe, and lead salts were prepaied The pape: contains an 
account of the preparation and prope1ties of the following bodies 
Benzoylacetic acid, ethylbenzoylacetic acid, diethylbenzoyl- 
acetic acid, allylbenzoylacetic acid, the conesponding ethers andè 
then decomposition pioducts, and an investigation of the action 
of biomine on allylacetophenone —The composition of coal and 
cannel gas m relation to therm wlurunating powe, by P F 
Fiankland In this paper the author gives the results of a de- 
taled examination of the gas suppled to some of the more 
Impoitant towns of the Umted K.ngdom The constituents 
which have been determined are the hydiocarbons absorbed by 
fuming sulphuiic acid, carbonic anhydiide, oxygen, mitogen, 
hydrogen, carbonic oxide, and marsh gas The iesults aie com- 
pared with previous analyses in 1851 and 1876 —On selenium 
sulphoxide , on the 1eaction between hydrogen chloude and 
selenium sulphoxide , on selenrum selenochloude, by E Divers 
and Masachika Shimosé —On anew form of pyromete1, by T 
Cainelly and T Buton ‘This consists essentially of a cou of 
copper tube, which is placed in the fuinace, oven, &c , through 
this coil flows a constant current of water, the temperature of 
the oven ıs estumated by the difference between the temperature 
of the wate: as it flows mto and issues fiom the col —On 
fluoiene, by W R Hodgkinson During the fiactional distilla- 
tron of fluo.ene the formation of an orange-red substance was 
noticed , this seemed likely to be an oxidation pioduct, and in 
the piesent paper the author gives an account of his attempt to 
isolate this body, which 1s 1endered extremely difficult, as the 
substance decomposes when distilled ın a vacuum, and 1s equally 
soluble with the hydrocarbons whick accompany 1t 


Institution of Civil Engineers, Apul 22—Sn J W 
Bazalgette, piesident, ın the chan —-The paper 1ead was on 
the compaiative merits of vertical and horizontal engines, 
and on iotative beam-engines for pumping, by Mr Wm E 
Rich 
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Royal Physical Society, Apul 23—Di Ramsay H 
Tiaquair, F RS, piesident, in the chair —Mi Hugh Muler, 
of H M Geological Suivey, 1ead a pape: on boulder: glaciation 
and striated pavements, an abstiact of which was given in these 
columns on May I (p 23) —The President gave an outline of a 
paper by Mr J T Richards, on Scottish fossil cycadaceous 
leaves contained m the Hugh Muller coilection—~Mr J R 
Henderson exhibited various mollusks and zoophytes fiom the 
Firth of Fath —Mr Hemy Gunn, A RSM, contributed a 
pape: on the silver distiucts of Colorado (Leadville and San 
Juan) In the first portion of the paper, which dealt with the 
Leadville deposits, the autho: pointed out that within a limited 
thickness of from 700 to 1000 feet, typical representatives of 
Lawentian, Cambian, Silman, and Carboniferous 10ocks were 
to be found, and also indicated the influence which intrusive 
rocks had in the economic geology of the distiict, masmuch as 
all the deposits occuried at the contact of the quartz poiphyry 
with the limestones Specimens ilustiative of the ores mined 
in the district were exhibited, also some possessing unusual asso- 
ciations of mineral, a specimen showing granules of free gold m 
hard carbonate gf lead attracting much attention fiom the fact 
that ıt was the only specimen ever discovered in the distuct ex- 
hibiting this association Mı Ginn exhibited specimens of 
telluiium oies of remarkable beauty, and a Sample of zinc blende 
mined ın lage quantity in Pitkin County, which, contraiy to the 
opémon generally held ®y mines, contained lage quantities of 
silver The second portion of the paper dealt with the San Juan 
district, and after indicating the peculiar disadvantages unde: which 
this distiict labomed for the first few years of its existence, pilo- 
ceeded to describe the geology of the district, which, he states, 
to be Tiachyte everlying 1ocks of Carboniferous and Devonian 
age ‘The mineral is found ın true fissure veins of great width, 
chiefly composed of quartzose mater, but usually carrying one 
or moie gray streaks from two tè six feet wide, composed, of 
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falena, fahle:tz, and sulphmets of silver and gold Some of the 
mines produce beautiful filaments of native silver, and one of 
the specimens showed a very unusual association, viz fine fila- 
ments of silver on giay copper —The Secretary (Robeit Giay, 
V PRS E) exhibited a specnnen of the Calandia lark (Alanda 
celand; a) from the neighbowhood of Madiid, showing a pecu- 
har malfo1mation of both mandibles, which seemed -to 1endez ıt 
impossible for the bud to pick up its food The specimen had 
been sent to him by Dr A C Stark, and is to be deposited 
in the Edinburgh Museum of Science and Ait —M1 Gray also 
1epoited the occurrence of at least three instances of the stock 
dove (Columba engg) in Roxburghshne, and made some 1emaiks 
on the distribution of the spec es ın the borde: counties This 

®bird has now been found to be a regular visitant to the counties 
of Berwick, Dumfiies, and Roabugh, m all of which it 

abreeds —Mr Harvie-Biown, FRSE, FZS, exhibited, with 
remaiks, a specimen of the black 1edstart (Awteerl/a tetys, Scop ), 
taken last month on the Pentland Skeiites, Pentland Futh The 
specimen was a male adult, and is said to be the fifth of the 
species recorded in Scotland 


Mathematical Society, May 9 —Dr Thomas Mun, 
F RSE, president, in the char —Piof Cium Brown delivered 
an addiess, interesting alike to mathematicians and to chemists, 
on the hypothesis of Le Bel and Van’t Hoff —D: Muir gave a 
prelimimary account of a treatise on Determinants, published ın 
1825, and unknown to all writes on the history of the subject 
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Royal Society, Apni 21 —Section cf Physical and Experi- 
mental Science —Aithur Hill Cuts, LL D, in the charr — 
Notes from the Physical Laboratory of the Royal College of 
Science, by Prof W F Baire:t.—On the local heliostat, by G 
Johnstone Stoney, D Se, FR S This mstiument was designed 
by the autho. many years ago, and made for him most satisfac- 
torily by Messis Spence: and ‘Sons, opticians, of Dublin, who 
have since constructed several reproductions of it for physicists 
at home and abioad, at the suggestion of one of whom it 1s now 
descilbed The instrument is m some degree a modification of 
Gambey’s heliostat, but it differs fiom that apparatus by being 
simpler ın ifs details, steadier, easter to use, and cheaper These 
advantages are gained by sacrifiang the generahty of Gambey’s 
instrument and providing only fam stations within a lumted range 
of latitude, usually about 10°, which, fox example, enables one 
instrument to be used anywhere ‘within the Buitish Islands 
Hence it has been called the local heliostat The adjustment 
for latitude 1s of the simplest kind After ıt 1s made, the instru- 
ment 1s to be levelled, and an amangement based on the prm- 
ciple of the sun-dial enables it in about half a mmute to be 
placed in the meridian <A polar axis is diiven by a common 
clock at the rate of one revolution in twenty-four hours To the 
upper end of this axis an arm js jointed, which, by a simple 
contrivance, can be pomted towards the sun, and which the 
clockwork, while ın action, wil. then cause to follow that Iumin- 
ary This aim tiammels the mimo: in the same way as m 
Gambey’s mstrument , and the reflected 1ay continues m the 
direction of a bar which can be placed in any azimuth and can 
be inclined up or down within reasonable limits The dinection 
of this bar, and with it of the 1edected ray, can be readjusted, 
if necessary, ın one or two seconds without disturbing the 1est 
of the apparatus The local heliostat has hitherto been made 
with mirrors about six inches by tee for use m physical labora- 
tones, but the design has been rendered so simple that it could 
be made at small cost witha mirror as large as a toilet glass, and 
driven by a cheap common clock This would fmnish an 1n- 
strument which might be employed in physiological experiments 
on plarts, m photography, and fo. any other pwposes in which 
a laige sunbeam in a fixed direction would be ygeful ~Dr C E 
Fitzgerald exhibited Mr P Smuith’s model illustratmg the 
conjugate movement of the eyes 

Section of Natural Science —V Ball, MA,FRS, m the 
chair —The following papers ty D Sharp, MB, were com- 
municated by Piof W R McNab, MD —(1) Descriptior of 
new genera and species of Hawanan Coleoptera, (2) Catalogue 
of Hawanan Coleoptera, with localities, distiibution, and habits , 
(3) Topographical table of Hawai an Coleoptera, with summazies, 
generalisations, and comments —Piof A C Haddon, BA, 
FZ S, on the generative and winaiy ducts m Chitons The 
author discussed the various views as to the natwe of the urmary 
ducts in Chitons His own investigations supported Sedgwick’s 
ac@ount as opposed to Haller’s, and an oviduct was proved to 
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exist in Ch (Trachytermon) 1 uber, Linn —Notes on some of the 
Irish crystallme non ores, by G H Kinahan, M R I A —Addi- 
tional notes on the phenomena attending,theerupton of Krakatoa, 
by J Joly, BE These included an account, ieceived from Capt 
Thomson of the Medea, relating to phenomena observed on 
August 22 to 24, while the Medea was in the Sunda Straits 
These embraced electtical effects, showers of sand and giavel, &e 
At2pm on the 2@th Capt Thomson heard the fist explosion , 
otheis succeeded every ten mingtes This geyser-hke regulauty 
was substantiated by all accounts received by the author A 
column of dust wose to the westwaid immediately after the first 
explosion Two obseivat.ons enabled the height of this @lumn 
to be computed One gave seventeen, anothe twenty-oné miles 
The las? included some doubtful factois, the observation bemg 
made three hours after first explosion Further exammatiqn of 
the dust anc pumice revealed hématite in thin blood-red flakes 

. The feldspars seemed divisible into two groups depending on 
opt.cal and stiuctual differences Piites occuried not alone as 
an inclusion in the felds;a:s but also in the hypeisthene Optical 
tests 1ende:ed Inghly probable the presence of a tuchme 
pyloxene r 

MANCHESTER ‘ 

Literary and Philosophical Society, Maich 4 —H E 
Roscoe, F R S, piesident, in the chau —A paper was i1ead on 
the pioduction anc puirfication of gaseous fuel for imdustiial 
puiposes, with the 1esults of several laige applecatigws of a 
system, br W S Sutherland 

March 18 —H E Roscoe, F RS, president, m the chan — 
Notes on the meteorologv and hydrology of *the Suez Canal, by 
Di W G. Black, F,R Met § 


7 VIENNA ‘ 


Imperial Academy of Sciences, Apiil 24 —-F von’ Hoch- 
stette:, fiftk communication to the seventh repoit of the Prehis- 
touc Commission on the tumul at Ficeg, nea: Rosegg 
(Carinthia) —K Zulkoiosky, on the aromatic acids as dye- 
forming matters —W Stephanie, on 1otation of the moon —T 
Unterweger, on the amora borealis —T Habermann and M 
Heenig, on the action of cupium hydroxide on some sugars — 
F Beiger on the piepaiation of phenylcyantde —-E Spiegler, 
contributicn to a krowledge of the euxanthone gioup —Contri- 
bution to a knowledge of diphenylglicetoxin, by the same — 
T von Heppeiger, on the position and figure of isochrones in 
comets’ tails 
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VESTIGES OF CREATION 


Vestiges of Creation By Robert Chambers, LL D 
Twelfth Edition, with an Introduction relating to the 
Authorship of the Work, by Alexander Ireland 
(London W and R Chambers, 1884) j 


| ag epee the authorship of this interesting book 
has been for some time a somewhat open secret, 
the public avewal of it isto be welcomed for more reasons 
than one The mystery which for so Jong a time has 
been allowed to hang over the subject was itself a mystery 
eto explain For any one reading the “ Vestiges” could 
scarcely suppose that the free-minded, open-hearted, and 
fearless, truth-seeking spirit which looks out upon us ın 
every page could be deterred by any motives of a petty 
or puerté kind from fiamg the stamp of his name upon 
his work—-at any pate in some of the later of the numerous 
editions through which the book passed This mystery 
is now explayied (In his brief imtroduction to this, the 
twelfth, edition, Mr Ireland gives us the whole history of 
‘the matter It seems that Mr Chambers desired to 
conceal the authorship in the first instance for a variety 
of reasons, all of which were laudable The chief 
among these was that “he was his brother’s partner in a 
publishing business in which the rule had been laid down 
from the beginning of therr co-partnery to avoid as far as 
possible, in their publications, mixing themselves up with 
debatable questions m politics and theology” After the 
author’s death this brother continued to put his veto upon 
any declaration of the authorship, and so the secret was 
held close About this time last year, however, Dr William 
Chambers died, and left Mr Ireland, as he says, “ the 
sole surviving possessor of the secret” Previous to his 
death William Chambers expressed a wish that the secret 
should never be divulged , but as Robert Chambers had 
left the matter to the discretion of Mr Ireland, this 
gentleman very properly undertook to keep the secret 
during the lfetime of the surviving relative, but refused to 
promise that he would do so in the event of his being 
left ıts sole repository It ıs, therefore, to his sagacity 
and good feeling that the public are now indebted for the 
inal clearing away of all the cobwebs which have been 
allowed to grow around this matter 
Of course the interest of the book itself ıs now purely 
ustorica] But if we were asked to indicate what 1s the 
eature which most strikes us on reading it from end to 
nd, we should say, its power $f clear and logical reason- 
ng The author is obviously a literary man, as distin- 
rushed from a man of science But he is a hterary man 
vho ıs dilgent in getting up his facts after the manner of 
barrister preparing a case He does not wait to 
xamine his facts, provided that they make a decent 
how of probability, and produce a striking effect in his 
rgument As a consequence, even in this expurgated 
dition, we meet “with a number of gravely erroneous 
tatements But the pomt to which We desire to draw 
ttention 1s this Although tke write? every now and 
hen admits erroneous statements of fact on insufficierft 
vidence, and although as a apnsequence he every now 
VoL xxx—No 760 ° 
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and then iuns after some will-o’-the-wisp hypothesis, he ® 


never loses his logical balance, but, after his chase ıs 
over, he returns to his main argument as little out of 
breath as when he started This, we think, 1s no small 
praise If Chambers constructs his argument barrister- 
wise, he does so merely for the sake of presenting to judg- 
ment everything that has any appearance of beng a fact , 
and on the whole he exercises a wise @liscretion in his 


estimate of the comparative value of the facts as provede 


or unproved 


The interest attaching to this remarkable work being ¢ 


now purely historical, ıt 1s impossible to avoid contrasting 
it with the still more remarkable work by which it was so 
soon to be echpsed When we do so, we have brought 
home to us more forcibly than ever by how enormous an 
interval the mind of Mr Darwin was separated fiom all 
contemporary thought on the origin of species It 18 not 
merely that he happened to have shed upon the whole 
subject the new light which arose with the great concep- 
tion of survival of the fittest Indeed, while reading some 
of Chambers’ broadly-stated and yet closely-1easoned 
views upon “the fecundity of nature ordaiming that her 
creatures shall ever be pressing upon the verge of the local 
means of subsistence” , the consequent tendency of mdi- 
viduals to overflow ito other areas, “ thus exposing them- 
selves to new influences”, the opportunity that 1s thus 
afforded to any variety happening to arise on the newly 
colonised area, and happening also to be adapted to these 
new conditions, to perpetuate itself by heredity (pp 226- 
27) ,—when we read such passages, we are led to won- 
der that, having gone all round the hypothesis of natural 
selection, Chambers should not have gone through it 
But where we find the immense contrast between him 
and Darwin is in the different manner wherewith they 
have treated even the same hnes of evidence concerning 
the fact, as distinguished from the zethod, of evolution If 
we compare the chapters on‘geological and geographical 
distribution, on the mental constitution of animals, &c , 
with the corresponding chapters in the “ Ongin of 
Species ” and “ Descent of Man,” we are led to marvel, 
perhaps more than we have ever marvelled, at the gigantic 
gnp of Mr Darwin’s mind It is not merely that he had 
incomparably larger stores of facts to draw upon, that he 
was a man of science as distinguished from a man of 
letters, and so forth It 1s rather that he was head and 
shoulders above everybody else in sheer mass and force 
of thought We have now become so accustomed to 
walk easily through the jungles where he, hke an 
elephant, has opened the way, that it 1s difficult for the 
younger generation to realise the state of matters before 
the elephant appeared But in the “ Vestiges of Creation” 
we have the vestiges of tnese former things We heie see 
a man of very unusual strength as a writer, with no small 
diligence in accumulating evidence, and well equipped 
with the implements of*logical method, we see him 
fighting manfully with all his might to cut his way m the 
direction where he 1s profoundly convinced that the truth 
must he, and yet we see that he 1s overwhelmed with 
the immensity of Is task His work 1s now wel worth 
surveying, 1f only to make us realise the nature of the 


difficulties with which at that samf& time his great suc- œ 


cessor was contending ° m 
But, leaving now this unavoidable comparison aside, 
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* e we shall give a few quotations fiom the.book, in order to 


show at once the tone of thinking which more or less 
pervades the whole, and the pleasing style in which it 1s 
conveyed 

“There are some considerations on the very thieshold 
of the question which appear to throw the balance of like- 
lthood strongly on the side of natural causes, however 
difficult t may he to say what these causes were The 
production of the organic world is, we see, mixed up with 
* the production of the physical It 1s mised in the sense 
of actual connection and dependence, and it 1s mixed in 
e regard to time, for the one class of phenomena com- 
menced whenever the other had arrived at a point which 
favoured or admitted of it, life, as it were, pressed ın as 
soon as there were suitable conditions, and, once 1t had 
commenced, the two classes of phenomena went on, hand 
in hand, together It ıs surely very unlikely, a przorz, 
that ın two classes of phenomena, to all appearance per- 
fectly coordinate, and for certain intimately connected, 
there should have been zwo ¢otally distinct modes of the 
exercise of the divine power,’ &C (p 148) 

“There is certainly no express 1eason to suppose that, 
although life had been i1mpaited by natural means after 
the first cooling of the surface to a suitable temperature, 
it would have continued thereafter to be capable of being 
imparted in lıke manner We are 1ather to expect 
that the vital phenomena presented to our eye should 
mainly, 1f not entirely, be limited to a regular and un- 
varying succession of 1aces by the ordinary means of 
generation This, however, is no ‘more an argument 
against a time when phenomena of the first kind pre- 
vailed, than ıt would be proof against the fact of a mature 
man having once been a growing youth that he is now 
seen growing no longer” (p 163) 

Notwithstanding this, however, the writer immediately- 
begins coquetting with a numbe: of very seductive facts 
and considerations in favour of spontaneous—or, as he 
more correctly terms it, “non-parental generation” In 
particular he lays great stress upon the “ Crossian experi- 
ment” of producing acari by the action of a voltaic bat- 
tery ona solution of silicate of potash And here we have 
a very good special illustration of the difference between 
Chambers and Darwin The former, as a literary mah, 
states the experiments, weighs the evidence which they 
yield, and, without actually accepting the fact as proved, 
is on the whole strongly disposed to believe it The latter, 
as a man of science, would have spent a lifetime m veri- 
fying so all-important a fact, even if the evidence of it 
had appeared to him of but a tenth part of the weight 
that ıt appeared to Chambers Here, however, it is but 
fair to Chambers, as a literary man, to say that he does 
not in this place, or anywhere else, attach more than its 
due value to the evidence of any alleged fact He merely 
gives the evidence for what 1t may be worth, and then 
passes on Therefore he 1s careful to make it clear that 
whether or not all the consideration? which he adduces 
in favour of “non-parertal generation” are valid, the 
question of its actual occurience 1s really a side issue, 
and doés not affect the course @f his general argument in 
favour of the evolution of species by way of “parental 
generation” This clearness of logical view 1s further 
and particularly well displayed in his consideration of 
Lamarck’s theory touching the causes of the evolution of 
species although Chambers 1s exceedingly anxious to 
find these causes, so tiat 1t might “ appear as if the clouds 
were beginning to give way, and the light of simple, un- 
pretending truth were about to break upon the great 
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mystery,” yet he critically puts hus, finger apon the weak 
points of the theory in question, and ends by dismissing 
it as inadequate to explain the facts (p 233 ef seg ) 

One other quotation may be given as an example of 
the general comynon sense which the wiiter every now 
and then pours out, hke a*viscid secretion, wherewith to 
entangle and render helpless his opponents 


“Jt may be well to mark @he credulity to whch the 
adherents of immutability must here be reduced” They 
must believe that the Creator, having a paiticula: regard 
to the fact of molluscan sheJs lying useless on the shore, 
formed, by special care or fiat, a family of crabs to occupy 
then They must beheve that the 1oughness of the 
caudal appendages, the development of suckers along the 
abdomen, the recuction of the two hind pairs of limbs, 
and the left pincer-claw, wee ajl subjects for this special 
care, and weie beyond the power of what an eminent$ 
geologist calls ‘vulgar nature’ Surel the Deus ex 
machin was never more remarkably exemplified See, 
on the othe: hand, how these facts are accounted for on 
the development theciy According to thys aew „beht, the 
he:mit-ciabs aie simply a portion of some greater section 
of the crustacean class Their peculagities are modifica- 
tions from the parent form, brought about in the ‘course 
of generations, in consequence of an appetency which had 
led these creatures to seek a kind of Shelter: ın turbinate 


shells” (p 54) 7 


It only 1ema.ns to say that this, the no doubt final 
edition of the ‘ Vest.ges of Creation,” 1s very prettily got 
up, and Jeaves nothing to be desired as to pimting, &c 
We feel, however, tnat 1t would have been well worth 
while to have had the reprint edited by some competent 
naturahst, who might have inserted footnotes to warn the 
general reader against the numerous pitfalls which are to 
be encountered on matters of fact As itis, the general 
reader cannot possibly know what he ıs to accept as 
scientifically-established truth, and what he ig to reject as 
superseded error This we think 1s a pity in the interests 
of the book itself, because during its author’s lifetime the 
successive editions were successively brought up to date 
in the matter of Keeping pace with the progress of 
science Lastly, in the appendix, written by the author 
himself ın reply to criticisms, we must not fail to note 
the magnanimous temper, dignified style, and forcible 
reasoning, which contrast so favourably with fhe opposites 
of these things ın the quotatiohs which he has occasion 
to make from the mole celebrated among his critics 


GEORGE J ROMANES 


NATTERER’S BRAZILIAN MAMMALS 


Brasilische Sanvetiiere Resultate von Johann Natterer’: 
Reisen un den Jahren 1817 bis 1835 Dargestellt vor 
August von Pelzeln (When, 1883) : 

HE collections of the celebrated Buazilian travelle 
and naturahst, Johann Nattere:, owing to his un 
timely death shortly after his 1eturn to Europe, lay almos 

unnoticed for many years in the Impeual Cabinet a 

Vienna At length Herr August von Pelzeln, after severa 

years’ unremitting study of, the unrivalled collection o 

birds, published in 1871 his “ Ornithélogie Brasiliens ”— 

well known tg ornithologists as one of the most importan 
authorities on the Brazilian avifauna More 1ecently th 

game laborious nazutalyst has devoted his attention t 

Natterer’s mammals, andgn the memon now before us, c 
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hich the secon part has just been issued, has given us 
n excellent summary of Natterer’s discoveries in this 
lass of animals 

During his ten journeys in the Brazihan Empire (of 
‘hich the first was commenced at Rio m November 1817 
nd the last termmated at Para,m September 1835) 
latterer collected no less than 1179 examples of mammals, 
ll most carefully prepared end accurately labelled, with 
otes of sex, colours of soft parts, date, and logality 
“hese are referred by von Pelzeln to 205 species, 73 of 
vhich were new to science when first obtamed by this 
nrivalled collector 

Nattere: had planned a general work on the mammals 
f Brazil, in conjunction with Andreas Wagner After 
he formers untimely death in 1843, Wagner published 
léscriptions of tae new genera and species in Wiegmann’s 
drchiv and other periodicals, and introduced notices of 
hem mto his -well-known supplement to Schieber’s 
‘Sangeteres’ «But we have now for the first time a 
omplete systematic account of the whole of Natterer’s 
‘ollection with exatt localities 

As might have been expected, the dense forest-1egion 
nostly traver8ed bye Nattere: was especially productive of 
Juadrumana—the American group of this order being 
*xclusively arborea] in their habits No less than 265 speci- 
nens of American monkeys were obtained, referable to 45 
species, 4 of which were new to science Of Chiuoptera, 
Natterer procured examples of 48 species, of which at 
east 25 were first discovered by hım It should be also 
10ted that the very singular structure of the stomach of 
he bloodsucking Desmod:, first made known by Prof 
Huxley ın 1865, was, as is testified by his note-books, 
oreviously discovered by Natterer in 1828 | 

The Cainivoresgare not so numerous in the Brazilian 
rests as the two preceding orders Only 17 species 
were met with by Natterer, and only one of these (Lutra 
solitaria) was first made known to us by his specimens 
The Rodents, on the other hand, aye very abundant in 
species as in individuals ın this part of South Ameca 
Not less than $0 species are represented in Natterer’s 
series, whereof 24 were previously unknown to science 

The Ungħlate are not abundant in South America, the 
true Ruminants being oly represented by some peculiar 
forms of the deer family (Cervidee) Of these Natterer 
obtained examples referable to 5 species Besides the 
deer the only Ungulates met with were a tapır (Tap- 
ares americanus) and the two well-known species of 
peccary 

Of the Sirenia, Nattereı met with a manatee high up 
the stream of the Amazons, in the Rio Negro, Rio 
Brancho, and Madeira, and maintains in his notes that 
the species which inhabits tese far inland waters 1s quite 
different from the Manatus americanus of the South 
American coast Natterer called it Maneatis tnunguzs, 
from its nailless fingers, and sent home to the Imperial 
Cabinet of Vienna three complete specimens and several 
skulls Of the Cetaceans, Natterer met with two species 
of dolphin m the Amazons ‘ind its tributaries /su2a ama- 
zonica was found in the Guaporé and Madeira, and two 
examples obtained, and a head of S7&o ducux: was 
brought home from Barra de Rio Negro * Interesting 
notes are given on the structuré of both these httle-knotvn 
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We now come to the Edentata, which, as 1s well known, 
are well represented in the Neotropical Region by the 
three families of sloths, armadillos, and anteaters Of 
each of these peculiar forms Natterer obtained a fine 
series Among the sloths the two-toed Cholopus didactylus 
was met with on the banks of the Rio Negro and its 
tributaries, while of the three-toed genus Bradypus ex- 
amples were collected which are referreg by Herr von 
Pelzeln to five species Of armadillos, Natterer obtained 
examples of five species, including the giant Chelontscus 
gigas, he likewise procured specimens of all the three 
known species of anteaters 

South Ameca 1s also rich in the smaller opossums, 
which constitute the only family of extra-Austrahan Mar- 
supials, and amongst them this assiduous collector reaped 
a rich harvest Of 18 species of which he sent home 
specimens not less than 11 were previously unknown to 
science, and were mostly described by Andreas Wagner 
under Natterer’s manusciipt names It may, indeed, be 
safely affirmed that no naturalist, unless our country- 
man, John Gould, in the case of his celebrated expedition 
to Australia, be a possible exception, has ever been 
equally successful with Johann Natterer in discoveries 
amongst the higher classes of animals, and it 1s probable 
that no future naturalist, however great be his industry, 
will ever surpass him ın the number and variety of his 
discoveries or in the excellence of his specimens 


OUR BOOK SHELF 


A Treatise on Chenustry By H E Roscoe, F RS, and 
C Schorlemmer, F RS, Professors of Chemistry in the, 
Victoria University, Owens College, Manchester Vol 
III Organic Chemistry, Part II (London Mac- 
millan and Co, 1884) 


THE first part of this volume, treating of the hydro- 
carbons of the paraffin series, and the alcohols, ethers, 
bases, acids, &c, derived therefrom, has already been 
viewed in this journal (vol xxv p 50) The part 
now under consideration treats of a large number of com- 
pounds derived from the di, tn-, tetra, and hex-atomic 
alcohol-radicals, and from the monatomic alcohol-radicals 
of the series CaHn_,, also of the carbohydrates, sugar, 
starch, gum, cellulose, &c, and of the furfuzyl, meconic 
acid, and wic acid derivatives Many of these bodies, 
eg the carbohydrates, and oxalic, lactic, malic, tartaric, 
citric,and uric acids, are of great importance as constituents 
of vegetable and animal organisms, and for their applica- 
tions in arts and manufactures The extraction and puri- 
fication of sugai, from the cane and fiom beet, are clearly 
and fully described in this volume, and illustrated by 
excellent woodcuts of the apparatus and machinery used , 
also the estimation of sugar in juices, &c, by the optical 
or polarimetric ata Desciiptions and illustrations | 
are also given of the manufacture of starch, of the uses of 
cellulose in 1ts various forms, cotton, flax, hemp, &c, and 
of the manufacture of paper 

Altogethe: the pait now under consideratiog forms a 
very *valuable portion of Roscoe and Schorlemmer’s 
“ Treatise,” and we hope that the publication of the remain- 
ing parts—which will treat of the benzene-derivatives or 
aromatic bodies, and of the proximate constituents of the 
animal organisms—will not be long delayed The por- 
tions already published afford a guarantee that the volume 
when finished will form one of the most complete treatises 
on Organic Chemistry yet, puUlished in the Englishy 
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LETTERS TO THE EDITOR 


® 
[Zhe Editor does not hold himself responsible for oprnions expressed 


by kts correspondents Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts 
No notee ts taken of anonymous communications 

[The Editor us gently requests correspondents to keep thar letters 
as short as possible The pressure on hts space is so great 
that ot rs impossible otherwise to insure the appearance even 
of cogrmuiications containing interesting and novel facts j 


Geology of the Malayan Peninsula 


In some geological excursions made iecently in the State of 
Perah, I met with some cuiicus facts which may be of interest 
to many of your readers I made boat jouneys down the 
Perak Rive: from Enggoi to the mouth, then bach again 
up the valley of the Kuta, and then ietuining to the mouth 
of the Kampai, went up that stieam as fai as boats can go 
The main chains dividing these ranges are all granitic, using to 
peaks generally ove: 3000 but sometimes over 7500 feet high 
The ranges are flanked by Lower Limestone nudges, foiming de- 
tached hills about 1500 feet in elevation The summits of these 
hills, as well as on the flanks, are pierced with caves, which 
contain a ferruginous clay wich stream tin The latte: i$ evi- 
cently derived from granite, but as the limestone hills are quite 
isolated, and some miles away from the source of the ote, the 
denudation of the country must have been very gieat Some of 
the caves with tin sand are rooo feet above the plain, and have 
to be approached by steps cut .n the face of a precipice These 
smal] mines aie rich enough to attract a few Malays and Chinese, 
who are the only inhabitants The country 1s othe: wise a dense 
jungle The limestone 1s crystalline, without a trace of organ- 
ism, though lines of stratification can still be traced Tin 15 
also found in the duft at the base of these hulls, entangled as it 
is in the pinnacles and peaks of the underlying limestone 

There 1s evidence of extensive denuda. on in both the giamte and 
limestone There are no signs of any iecent upheaval in any of 
this country, nor, as far as I kave seen, anywhere in the Malayan 
Peninsula, from Keddah to Johore The country 1s neh in tn, 
which has been only partially worked 

There 1s a paleeozoic sands:cne clay slate or gneissose forma- 
tion lying between the hmestone and gianite It 1s much de- 
composed, and gives 11se to a 1ed clay which goes geneially by 
the name of laterite It 1s not of great thickness, but 1s widely 
represented by outhers at the base of the main ranges, often 
capping small detached hills At the junction of this iock with 
the granite is In my opinion the place where the gieat deposits 
of tin have taken place Wheievei such outliers have been 
denuded away the resulting drift has always been noticed by me 
as richest in stream tin On such dufts are the 11chest mines Of 
Perak, notably Lamut, Kamunting, and Assam Kumban I 
dont think this palzeozoic formation has been previously noticed, 
but indeed the country is but little known geologically The 
slates are very like the Ordovician rocks of Austiaha, in which 
so much gold has been found J E .TEenrson-Woops 

Thaiping, Perak, April 17 " 


The Marine Biological Station and a Coast Survey 


ALLOW me to say In reference to you article advocating a 
Biological survey of the British coasts, that you aie quite right in 
supposing that such a survey falls within the scope of this 
Association As a fust step m the direction of such a survey the 
Association proposes to establish a dredging station and observa- 
tory on the south coast Later it will, it 1s to be hoped, be able 
to establish 01 to cooperate ın the establis&ment of additional 
dredging stations on various pmts of the coasts of the United 
Kingdom, and thas giadually complete a thorough (not a super- 
ficial) survey such as 1s needed The Association will no doubt 
seek the aed of the Government wheg the piopei time for, doing 
+0 arrives E Ray LANKESTER 

Secretary (ad interim) of the Marine 
Biological Association 





- Atlantic Ice and Mild Winters 


THE influence of the Gulf Stream in ameliorating the climate 
of the Umited Kingdom afd of the north-west corner of Europe 
up to 71° of north latitude 1s so well known and so generally 
acknowledged that nottomments are 1equired, but can we dis- 
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cove any foice sufficiently poweiful by which, this gieat heating 
power may occasionally be so largely augmented as materially 
to influence ou: usual winter temperatures, by bringing to our 
shores not only a larger flow of waum water, but also impelling 
it to stike or come into close: contact with ow. coasts further to 
the souti? 

I have, in a destiltory way, for a seues of yems noticed that as 
aiwe mild winte.s in Eggland were associated with much ice 
extending fai south ın the Atlantic The past winter 1s a striking 
example of this Floe-ice has been more than once met,with by 
steameis in lat' 40° N and m about the same degrees of west 
longitifle, as neaily as possible midway between New York and 
Leland, and in the direct ship tiach between Jamaica and Liven- 
pool These conditions indieate an Arctic cunent of very 
much ircieased volume, extending something like 400 mules 
south and an equal on greater distange east of the position given 
to it on any of the cuuent charts I have examined , 

The natual effect of so laige a flow of cold water from the 
no:th meeting the Gulf Stream at yght angles would not only be 
to deflect the latter to the souihwai i of its usual course, causing t 
to stike our shores further south, but also @n much greater 
volume, because a laiger supply is 1equired to ieplace the 
increased quantity fiom the Arctic 

The only specially cold winds we have had 1n the past winter 
and sping have been from the east, with-one®o” twebrief ex- 
ceptions when there were gales fiom west and north-west, 
during which the alr, after leaving the Argc current, may Aave 
passed so rapidly over the Gulf Stream that it had not time to 
acquire any great increase of heat 2 

As was to be eapected fiom the extra qifantity of ice on the 
west side of the Atlanti@ the winter weather was unusually cold 
and chargeable in Canada and the United States, varying with 
the direction of the winds a 

The meeting of the Actie cunent and Gulf Stieam has no 
doubt been seen thousands of times I had the good fortune to 
witness 1t only once, and it 1eminded me—-but on a far grander 
scale—of two peat riveis having waters of different colours, 
joming each other at mght angles, or nearly so, as I have noticed 
with the McKenzie and some of its tributaries 

We were coming from Portland (February 1860), and our 
excellent captain had kept fa. south of the usual track, to avoid 
ice, so that for several days we were steaming ¢# orat the edge 
of the Gulf Steam The meeting of the two cunents with 
then eddies—mules wide—was clearly defingd, the, water to the 
north be.ng beautifully clear and blue, whilst to the south ıt had a 
biown colour with a thin film of haze ove: it As we crossed the 
eddies or ‘‘swuls” of cuent, temperatures were carefully 
taken, that of the clear water being many degrees lower—I have 
forgotten the exact difference—than the brown or Gulf Stream 

Probably this whole question may have already been gone 
into and fully discussed by others ,*1f so, the details have not 
come under my notice My chief object 1s to attract the atten- 
tion of those who aie mnch bette: qualified to deal satisfactorily 
with this inteiesting subject than I can preten@ to Ut 

4, Addison Gardens, May 10 ps JOHN RAE 





Right-sidedness 


IN NATURE for March 20 (vol xxix p 477) Mı Wharton and 
Dr Rae criticise my lette: of the 13th on 1ight-sidedness In 
writing that lette: I had no intention of starting a new subject, 
but only to remove one source of confusion fiom the subject of 
bias in walking But since the subject is started, I will say a 
few words in repl i Š 

Neither M1 Wharton nor Dr Rae seem to be perfectly nor- 
mally constituted Dr Rae 1s left-handed, indeed left-sided, By 
inheritance (I suppose), and 1ight-handed m some things by 
education In his case, therefore, the phenomena are more com- 
plicated, but there 1s no‘hing at all inconsistent with my view or 


“at all different fiom what I would expect 


Mr Wharton 1s near-sighted , his two eyes are of different 
focal length, and his deft eye is much the stionger And yet “by 
unconscious preference” he uses the ught eye for the micioscope or 
cope Is it possible to havea stiongey confirmation of my 
view 

But he says thgt 1f ‘ight-sidedness has its cause in the brain, 
then, since Iam raght-handed, I ought to be left-eyed, fo 
paralysis of the right side is £ttended with blindness of the left 
eyt, and wee vers Is this fue im all cases? If Mr Wharton 
would prove it, physiology, woeld owe hgma deep debt We all 
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know the comple, and theiefore delusive and often apparently 
contradictory character of the phenomena :esulting from lesions 
of the brain, but I tlink*the weight of experimental evidence 
(and surely this ıs more ieliable than pathological) 1s the 
other way Expeuments on pigeons and dogs (‘‘ Dalton’s 
Physiology,” pp 430 and 454) seem to show that lesions 
of the brain affect the opposite eye as well as the opposite 
side of the body Anatomical structure» also would lead 
us to expect this, for the fibies*of the optic tracts cross over 
in the chiasma, in birds completely, and m mammals largely 
But even if it were otherwise, I do not see that the question 1s 
materially affected If right-siftedness is nheuted, there must be, 
or must have been, some advantage in it, and there is no 
reason why inheuitance should not have affected different sides of 
the b?ain for hand and for eye, 1f such were necessary to bring 
about the result 

Again, Mr | Wharton has the singular idea that because 
Europeans, who are a ight-handed people, write from left to 
ight, therefore Eastern nations who wite from ight to left must 
be left-handed! Obviously this does not follow Many nght- 

s handed motions, such for exAmple, as striking with a whip are 

from right to leftp so that the contrary stroke, on account of its 
unfrequency, is called dacktanded 

Lastly, Mr Wharton alludes to the rules of boxing The left 
hand ıs used mostly for stiiking, and the night for guarding It 
would beavelldf some one acquainted with the subject would give 
us its history My impression 1s that the present practice is 
comparatively recent, perhaps forty to fifty years old, and that 
formerly the right hand was used mostly for striking, and the 
left for guarding I think, further, that even now the left 1s used 
more for feint§ and hghter blows, while the right 1s reserved for 
favourable opportunities to plant decisive blows 

Berkeley, Cal , April 23 JOSEPH LE CONTE 
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Dark Transit of Jupiter’s First Satellite 


ON May 18, at 8h, on observing Jupiter with my Io-inch 
reflector, p 252, I saw thee very dark spots—-one near the 
planet’s centre, and two others not fa: advanced upon the east 
limb These I took to be the shadows of satellites, and on 
reference found that the shadows of Satellites I and II were 
really upon the planet, also Satellite I itself The latter was 
evidently the spot near the centie of the disk, and ıt appeared 
almost equally as black as the shadow The satellite was 
situated close to the equatorial white spot, and ın point of fact 
was projected upon the north-east borders of that object The 
latter was estimated on the central meridian at 8h 5m, so that 
its longitude, computed on the diurnal rate of 878° 46 (= rota- 
tion of gh 50m 7 42s ), was 94° 3 

When near mid-transit, Satellite I, gs regards its visible 
aspect, could hardly have been distinguished from its shadow, 
and I beleve the very darkeappearance of the satellite on this 
occasion to have been somewhat exceptional, for though I have 
observed a considerable number of its transits, I never saw it 
nearly so da®k bfore W F DENNING 

Bristol, May 19 





The Remarkable Sunsets 


A copy of NATURE (vol xxix p 149) just 1eceived here 
contains an article on ‘‘ Remakable Sunsets” which were seen 
in all parts of the world dung the latter days of November and 
the early days of Decembe: It may interest your readers to 
know that precisely similar sunsets to those desciibed in the 
paper refeired to above occtuied here for several days in De- 
cember The ‘‘rosy pink aftewglow” immediately succeeded 
the sunset, and lasted fiom ten to fifteen minutes The pheno- 
menon considerably scared the Chinese, who feared 1t poitended 
some evil to the Emperor The winter has been remarkably 
mild and dry, the first fall of snow, a very heavy one, took 
place on March I This region 1s volcanic , we have occasional 
shocks of earthquake ARTHUR SOWERBY 

T’aı Ynen Fu,eShansi, North China, March § 
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“Notes on Earthworms ” 


REFERRING to Mr Hughes’ communitatiog to NATURE of 
May 15, p 57, I myself to-day saw a small gvorm, pursued by a 
black insect, also evidently the lar¥a of one of the Carabidae I 
was attracted by observing the wérm emerge from the giound 
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and huiry qwuchly away When about five inches fiom tS 

bunow the larva came out of the same burrow, and buskly fol- 

lowed in a zigzag comse, until 1t overtook its prey, which it then 

seized near the tail end and diagged unde: some loose earth 

No doubt the woim had been pursued undergiound, and was 

endeavouring to make its escape E A SWAN 
224, Camberwell New Road, May I7 





The Recent Earthquake 


IN p 57 of the last numbe: of NA!URE notice 15 taken of the 
lack of observation on the late eaithquake®in Cential Kent, 
Surrey, or Sussex In Tonbiidge we have hnown of thiee m- 
stances in which it was certainly felt On the morning of 
Apiil 22 a lady in bed ım a room on the fust foor felt a push 


fiom the foot of the bed so strong that she asked her little girl, e 


who was m the room, why she was shaking it so, which of course 
the child denied—the bedstead being of non and too heavy for 
her to have moved , the vallance at the head of the bed swayed 
to and fio The second instance we heard of was an Indian 
officer, who felt ıt, while standing leaning against his mantel- 
piece, duected about from noith-noith-east to south-south-west 
The third instance was an invalid lady in bed on the first floor 
M I PLARR 


22, Hadlow Road, Tonbridge, Kent, May 19 





Animal Intelligence 


ONE night a loud knock was heaid at the back doo, and as 
the door could not be reached by any one outside the house ex- 
cept by getting over the gaiden wall, some alaim was caused 
On the knock being impatiently 1epeated, the door was opened, 
and the cat (‘‘Mrs Muffins”) walked in with great digmity 
Since then she has never failed to make known hei presence in 
the same way, always waiting after the fist knock Some weeks 
elapsed before 1t was ascertained how the knoching was pro- 
duced, but at length ıt was discovered that a ship of wocd w'uch 
runs down the side of the door was loose at the bottom , this 
slip she pulls out with her paw, and then allows it to rebound 
She 1s a very affectionate mother Some time ago her mistress, 
by accident, hurt her kitten ‘‘Mis Muffins” walked up to 
her and gave her two or thiee shaip slaps on the dress To-day 
the same thing has occurred , but on this occasion, as the servant 
was the offender, ‘‘Mrs Muffins” followed he: into the kitchen 
to chastise her I may also add that she has shown great intelh- 
gence in making her wants known to her friends 

E A LONERGAN 


„, AGRICULTURE IN THE UNITED STATES* 


WE may learn many a good lesson by observing the 

admirable manner m which the various Boards of 
Agriculture discharge their duties in the United States 
With a sound discietion the mutual influences of geology 
and agricultural practice are prudently considered in 
association with the investigations of the chemist and 
the records of the Census Office In these respects the 
various States are greatly in advance of anything pro- 
vided in the United Kingdom We have our Geological 
Survey most carefully conducted, and the maps showing 
the solid geology of the countiy are excellent In addı- 
tion to these we have another series of geological maps 
showing the diifts covering up these rocks, but at this 
point we cease to follow the example set us in the United 
States Aided as each individual State ıs by a series of 
experts, such as the State Botamist, the State Geologist, 
the State Entomologist, the State Chemist, and similar 
officials, we thereby find most valuable htlp rendered to 
the agriculture of the country This assistance 1s ren- 
deredmore effective by Season of the concerted Action by 
which it 1s-so generally characterised Each scientist 
views any given subject from his own special standpoint, 
and the great advantage of concerted action 1s the more 
mellowed judgment which 1s thereby secured 

In the Report before us we have one of those happy 
blendings of science and practice which ıs so well calcu- 


x “ Geological Survey of Alabama, embracing an Account cf the Agricul- 
tural Features of the State ” By Eugene Allen Smith, Ph D , State Geolcgist 
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of insulting the practical man, gives him information 
which he gladly utilises The Report commences with a 
general discussion upon tte composition, mode of forma- 
tion, and the properties of souls, and the changes pro- 
duced by cultivation In the second section, soil in its 
relation to vegetation is scmewhat elaborately dealt with 
In the third section, soil in its relations to animal hfe 1s 
very completely presented to the 1eader’s attention ‘The 
question of the absorptive powers of soils 1s ably dealt 
with © As to_the cause, opinions vary, but closer study 
of the phenomena of absoiprion have led back to the 


e pretty general acceptance of the explanation oviginally 


offered by Way, which, as expiessel by Mayer (* Agrı- 


e kulur Chemie’), 1s as follows —‘We find in the soul 


easily decomposable double silicates, the exact com- 
position of which 1s uressential, which, along with 
alumina, always contain some other base, an alkali or an 
alkaline earth, or even several of these bases at the same 
time These silicates have the property, unde: certain 
conditions, of exchanging their accessory ingredients (not 
the alumina) The artificial silicate of Way had the 
composition of a zeolite, and it remained only to ex- 
periment with naturally occuring zeolites, which was 
done by Eichhorn, Mulder, and others, with the result 
of showing that they all po-sess the power of ex- 
changing a portion of their original content of lime or 
soda for an equivalent of potash ot ammonia, in other 
words, of absorbing the latte: bases Accoiding to 
Mulder while the fertility of soul does not depend 
exclusively upon these zeo.ites, yet its chemical activity 
1s altogether determined therebv'? These comments ate 
the moie noteworthy because there has been a tendency 
amongst some chemists to undervalue the importance of 
Way's discovery, but the testimony of practice ıs too 
suong for ıt to be altogether ignored 

An e\ceedingly importan: connection 1s shown between 
the production of cotton and the systems of management 
pursued in Alabama Speaking of the Gieat Cotton Belt 
of Alabama, the Report points out that the soils upon this 
belt have been largely exhausted by 1mprovident culture, 
cotton being planted yea after yea: upon the same soils, 
without any attempt being made to maintain the fertility 
by the use of manures In othe: parts of the State where 
cotton 1s produced a selection 1s generally made of the 
bette: soils, rotation of crops 19 more generally practised, 
and ın some sections fertilisers are in more general use 
This is largely occasioned by the 1elative proportions of 
the population and the capital they have at then 
command 

“ The system of credits in the large cotton-producing 
regions prevails to such an extent that the whole cotton 
crop 1s usually mortgaged before ıt ıs gathered, and when 
we consider that the piices charged {o1 provisions are at 
least 50 percent higher than regular market rates, 
it will need very little calculation to show that the labourer 
will have the chances too greatly against him, even to be 
out of debt to his merchants when he icles solely upon 
this crop to provide the money, and the esorbitant inte1est 
on the money advanced 15 not likely to be lessened so 
Jong as the merchants’ risks continue to be as great as 
they are Where the blacks are in excess of the whites 
there are the originally most fertile lads of the State 
The natural advantages of the soils are, however, more 
than counterbalanced by the bad system prevailing in 
such sections, viz laige farms tent.d out in patches to 
labeuiers, who are too poor arfd too much in d@bt to 
merchants to have any interest in keeping up the fer- 
tility of the soil, or rather they lack the ability to keep it 
up, with the natural consequence of its rapid exhaustion 
and a product per acre on the best lands in the State 
lower than that which 1s realised from the very poorest 
Where the two races aie in nea)ly equal propornons 


e there is found the sysfem of small farms, worked gene- 
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è lated to benefit the district dealt with, and which, instead rally by the owners, a consequently bette: cultivation, : 


more general use of commercial fertilisers, a correspond 
ing high pioduct pe acre, and æ pattia? maintenance o 
the fert.lity of the soils ” 

The entire Report 1s literally crowded with interestins 
and mest importaut detatls, such as skilled experts ale 
likely te formulate for the guidance of higher officials anc 
for the assistante of thosg engaged in the culuvation o: 
the land The well-erganised system existing ın the 
United States, whereby the causes of failure and suc 
cess are rende-ed prominen’s ts doing great sepvice tc 
that gountry, for they clearly recognise the truth ‘that the 
advancement of agriculture is a national duty, because 
just in propoit on as additional wealth 1s thus cmeated 
within the States, so do the people generally participate 
in the advantages thus secured , 3 
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BIRD SKELETONS * 


THE author of this important work, Shortly after his 

retuin from his explorations in New Guinea 
and the Moluccas, was appoimted Director of the 
Royal Zoological Museum at Dresden,easd wader his 
care the last-named museum is fast becoming one 
of the leading institutions ın Germany Dunng his 
travels in the East Dr Meyer appeais to have amassed 
a considerable amount of material for Jus projected 
work on the skeletons of birds, and ‘how that five parts 
of the “ Abbildungen” have appeared, we think ıt well 
to draw the attention of English ngturalists to it, as 
it will uncoubtedly prove to be one of the most interest- 
ing osteoclogical woiks yet attempted The skeletons aie 
all contained in the Diesden Museum, and Dr Meyer 
proposes to carry on the work until his material becomes 
exhausted , but we trust that all ornithologists who can 
aid the author ir his excellent enterprise will not fail to 
do so 

The works on the osteology of birds are not numerous, 
and this important portion of ornithological study has 
been too much neglected and systematically overlooked 
The chief Enghsh work has beenethe * Osteologia 
Avium ” of the late Mr Eyton, and there aie, of course, 
Prof Owen’s we l-known memons on the Dinoruzs and 
its allies, on the Great Auk, and a few scattered 1epre- 
sentations of ske etons here and there Fiance can boast 
of Prof Milne Edwirds’s splendid volumes on fossil birds 
In compar.son with recent form» as well as the fine series 
of illustrations in the “ Histoire Naturelle de Madagas- 
car” of M Grandidier In Germany Prof Selencka, of 
Ei:langen commenced, in Bronn’s “ Cffs.e% und Ord- 
nungen,” a systematic treatise on the osteology of buds, 
but unfortunately he d'scontinued this useful work after 
the issue of afew parts Dr Meye.’s labours therefore 
Geseive tne acknowledgment of all scientific men as 
being an attempt to fill up a gap in ow knowledge of 
birds There are probably eleven thousand species of 
birds described u» to the present time, but the osteolog- 
cal characters of only a very small proportion of them 
have been noticed, and a very inconsiderable number of 
the three thousand geneia have been illustrated As Di 
Meyer only figures those species which have not beea 
before :epresented, each illustration represents a new fact 
for science, and we trust that he will be able to contimue 
to add to the alieady 1 ch materials at his comman’1, and 
bring to a successful conclusion the important task which 
he has set himself. 

Dr Meyer does not avail himself of the usual mode of 
Illustration by lithography, but has had all the skeletons 
photogiaphed from natuie, ‘and ther repioduced by 


* “ Abbildungen yon V8gel Sheletten herausgeben mit Unterstutzung der 
generaldirecticn der komgl, Sammlungen fur Kunst und Wissenschaft in 
Dresden” Vmr A B Meyer #Parts1to s, pp x to 40, Plates 1 to 50 
(Dresden Publ shed by the Authgy, 1879-1883 ) 
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phototype This process does not fade as a photograph 
is lable to do, but has ethe consistency of print with the 
appearance of a steel engraving Byan ingenious method 
adopted by the author only one side of the bird’s skeleton 
1s given in the plate, and thus the confusion which 1s 
often seen in osteological illustrations from the appeai- 
ance of the opposite side of the skeletonsin the picture is 
obviated The plates, which have been executed in 
Dresden at Mr Wilhelm Hoffmann’s Art Institute, de- 
serve great credit for ther execution The letterpress 
which accompanies the figures gives the distinguishing 
characters of the skeletons with their principal m@asure- 
mengs 

It is proposed to issue at Teast two parts in the course 
of every year, each pait to contain ten plates Out of 
the number futherto published we find illustrations of 
seventeen Parrots belonging to fourteen genera, amongst 
them being the rare Dasyptelus pesqgueiz from New 
Guinea, the smallest kndwn Parrot, Maszlerna pygmæa, 
as well as the largest one, Mzcroglossius aterrimus, doth of 
which are from New Guinea, Nestor meridionalis and 
Stringops habroptilus from New Zealand, besides illustra- 
tions of members of the following genera —L£clectes, 
Cacatuay Cyclépsitia, Loriculus, Trichoglossus, Charmo- 
sya, Brotagerys, Tanygnathus, and Zos Of Buds of 
Paradise tlustrations are given of Czczanurus regius, Para- 
adisea minor, Manucodia chalybeata with its twisted 
windpipe, along wath those of its alhes Other Birds of 
Paradise are promised by Dr eMeyer Among the 
Pigeons are figured species of Carpophaga, Otidiphaps, 
Cadirhenus and Mizlopus, side by side with skeletons and 
skulls of some of the domestic races Of Kingfishers 
figuies of the skeletons of the genera Crttura, Tanysiptera, 
and Saurouarptcs are furnished, and among others we 
find illustrations of such interesting genera as the follow- 
ing —Pelenopides, Meropogon, Collocalia, Heteralocha, 
Rallina, Sewsstrostium, Streptocitte, Oriolus, Dicrurus, 
Lepidogrammitus, &e 

We must draw the special attention of our readers to 
the skeleton of a species of Notorniıs from New Zealand, 
which Dr Meyer has figured ın Plates 34 to 37 This 
skeleton was procured along with the skin of the bird in 
South Island, N Z, ın the year 1879, and has found its 
way to the Dresden Museum Complete fgmes of the 
osteology of this interesting genus are here given for the 
first time Our national collection @ontains two skins of 
Notornis, but no skeleton, only some fossil remains from 
the North Island having been described and figured in 
the year 1848 by Prof Owen From a compaiison of 
the latter withghe skeleton now in the Dresden Museum, 
Dr Meyer has been induced to consider that the North 
Island species ıs distin@t from that inhabiting the South 
Island, and as the name of Vofornzs mantell: was given 
by Owen to the former bird, the specimen ‘n the British 
Museum which came from the South Island must bear 
the name of Woterizs hochstetterz,as Di Meyer proposes 
to attach to it the name of the well-known New Zealand 
explorer, Prof von Hochstetter of Vienna 

A comparison ıs instituted by Dr Meyer between the 
skeletons of different species of Porphyrio and Ocydro- 
mus ‘Together with the skeleton of the Jungle-fowl 
(Gallus bankiva), which Dre Meyer himself brought from 
Sangi Island, north of Celebes, and different species of 
grouse (amongst them that of Tetrao medius), we find 
representations of the skeletons of several domesticated 
races of fowls The importance of the characters pre- 
sented by the differences of the crania and other portions 
of the skeletons of domestic fowls and pigeons was long 
ago proved by Mr Darwin, and as there were only 
certain portions “of the skeletons figured by him, the 
material which Dr Meyer has colleéted with great care 
offers to the student a better opportungty of going deeply 
into this subject + 
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THE “POTETOMÈTRE? AN INSTRUMENT 
FOR MEASURING THE TRANSPIRATIUN 
OF WATER BY PLANTS 


{N view of the interest now attaching to recent advances 
in vegetable physiology, ıt seems not unlikely that a 
description of the mstrument bearing the above name, 
lately published by Moll (Archives Néerlandatses,t xviu), 
will serve a useful purpose? The apparatus was designed 
to do away with certain sources of error m Sachs’s older 
form of the instrument, described ın hiss“ Experimental- 
Physiologie ”——errors chiefly due to the continual alteration 
of pressure during the progress of the experiment ba 
As shown ın the diagram, the “ potétométie” consists 
essentially of a glass tube, ag, open at both ends, and ® 
blown out mto a bulb nea: the lower end , an aperture also 
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exists on eithe: side of the bulb at or about its equator 
The two ends of the main tube are governed by the stop- 
cocks æ and @, and the gieater length of the tube ts 
graduated A perforated caoutchouc stopper ts fitted into 
one aperture of the bulb e, and a tube, eZ, fits hermeti- 
cally to the other This latter tube 1s dilated into a cup 
at 4 to receive the caoutchouc stopper, into which the end 
of the shoot to be experimented upon is properly fixed 
The fixing of the shoot ıs effected by,caoutchouc and’ 
wie or silk, as shown at z, and must be performed so that 
the clean-cut end of the shoot 1s exactly at thedevel of a 
tube “passing through the perforated stopper, e, of the 
bulb , this 1s easily managed, and 1s provided for by the 
bending of the tube g% The tube f, passing horizontally 
through the caoutchouc stopper e, 1s intended to admit 
bubbles of air, angi so equalise the pressure and at the 
same time afford a means of measuring the rapidity of the 
absorption of water by the transpiring shoot This tube 


? Especially also with reference to Mr P Derwin’s descr ption of h @ 
own ingenious instru ent (see Nas urr, Moy 8, 7 


(see Fig 2, /)1s a shoit piece of capillary glass tubing, to 
which is fixed a thin sheath of copper, 4, which slides on 
it, and supports a small plate of polished copper, «’, in 
such a manner that the latter can be held vertically ata 
small distance from the inner opening of the tube, and so 
regulate the size of the bubble of air to be directed up- 
wards into the graduated tube að 

The apparatus 1s filled by placing the lower end of the 
main tube unde: water, clos ng the tubes f and z (with 
caoutchduc tubing and clips:, and opening the stopcocks 
aandd Water is then sucked in from a, and the whole 
apparatus carefully filled The cocks are then turned, 
and the cut end of the shoot fixed into z, as stated care 
must be taken that no air remains under the cut end at 7, 
and the end of the shoot must be at the level 7 This 
done, the tube / may then be opened 

The leaves of the shoot transpire water, which 1s re- 
placed through the stem at the cut end in z from the water 
in the apparatus A bubble of an passes through the 
tube f, and at once ascends into the graduated tube ac 
The descent of the water-level in this tube—which may 
conveniently be graduated to measure cubic millimetres— 
enables the experimente: at once to read off the amount 
of water employed in a given time 

It 1s not necessary to dwell on obvious modifications 
of these essentials, nor to speak of the slight difficulties 
of manipulation (especially with the tube f) Of course 
the apparatus might be mounted in several ways, and 
excellent results for demonstration ın class could be ob- 
tamed by arranging the whole on one of the pans of a 
sensitive balance H MARSHALL WARD 

Botanical Laboratory, Owens College 
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AURORAL RESEARCHES IN ICELAND 


[5 my last communication to NATURE on the aurora 
borealis in Iceland (vol xxix p 537), I mentioned 

that the unusually adverse state of the weather had frus- 
trated my plan of erecting one of the “ utstromnmegs ” 
apparatus invented by Prof Lemstrom for the production 
of the artificial aurora borealis (see NATURE, vol xxvi 
p 389) on Mount Esja, 2500 feet in height, and about two 
geographical miles north-east from Reykjavik 

The gieatest part of February passed too without show- 
mg any improvement, and the prospects of getting the 
apparatus in working order on the mountain whilst the 
Arctic night still reigned became smaller and smalle: 
Although I regretted this, the study of the aurora which I 
had observed duung the w.nter had, as indicated ın my 
last communication, gradually convinced me that such an 
apparatus, even at a gieat height above the level of the 
earth, would, at all events 1n this part of Iceland, give but 
a negative 1esult 

In spite of the favourable position of the island, the 
electrical forces, fo. which the awora borealis is a visible 
indicatol, appear to possess exceedingly little energy and 
intensity here, which has particularly been the case during 
the past few months In consequence I came to the con- 
clusion that should even all my arrangements be carried 
out to perfection there was little prospect of producing 
the “ artificial ” aurora borealis here 

On February 22, however, a change %n the weather set 
in, and we had a few lovely days with a clea: sky, no 
wind, and a pleasant temperatuie Now, if ever, the time 
had come for 1ealising my plan , and as the weather held 
for three entue days I fixed tRe departure for neon of 
the 25th 

I was foitunate enough to be able to make the journey 
in pleasant company, two of the burghers of the town 
and two Englishmen engaged at some sulphur mines in 
the vicinity volunteering to accompany me to the top of 
the mountain We started at about roam m a large 


e saling boat, with the* poles, wires, and the rest of the 


apparatus M š 
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In about three hours weļlanded at the foot of Esja, 
and took up our quarters in the farm eMogilsau, from 
whence I despatched the crew in every direction to call 
up all able-bodied men to assist in bringing the materials 
up tothe top Already the same afternoon I had ten of 
the poles carried up to a height of about 1500 feet 

The next mosning bioke clear and fine, promising a 
day as fine as the Saba aaa I had then sixteen men 
at my disposal They began work at 6 am, carrying the 
heavy things up the mountajn, and at 9 the lagt were 
taken out of the boat, and we all followed upwards: 

Weascended from the southern side of the mountain 
about two miles ın length Only now and then we found 
snow, else the ground consi8ted of sand and gravel mixed 
with boulders The meline is not very great at first, but 
at times hills and ridges are erfcountered which tax the 
muscles and the lungs severely enough However, the 
first 2000 feet of the road were not difficult or dangerous , 
in fact the only part which coul@ be called so were the last 
500 to Soo feet Here the mountainerises abruptly’ 
(Esjais formed im terraces),and was covered with a thin 
layer of snow having a dangerous ice-coating It was 
impossible to proceed here without first having hewn 
steps in the ice ET e 

At 1120 we mounted the crest of Esja The moun- 
tain stretched snowy-white to all swtes as level as a 
floor It brought to my mind my ascent of the North 
Cape last summer There was a slight breeze blowing 
which made the air feel chilly The thermometer showed 
inthe saunatI pm - 12°, at2 — 02°, and at 3, in the 
shade, — 3 2° Cels ° 

Every hand now became busy with erecting the 
apparatus The layer of snow on the surface of the 
mountam was not thick enough to support the poles, and 
as the ground was frozen haid, they were—thirty-one 1n 
number—ratsed ın cairns oflarge boulders, of which there 
were great quantities on the edge of the plateau The 
poles being raised, tne copper wies, along which there 
were fixed more than a thousand fine pomts, were sus- 
pended over the insulators on their tops The wires wete 
850 feet in length, and the poles were erected in’such a 
manner that square spnal slings were? fornfed, being a 
distance of Gfeetfrom each other The total surface area 
the “utsttomnings” apparatus is therefore 4100 square 
eet 

The work of erecteng the apparatus occupied about four 
hous, and from the four barometrical ‘observations I 
had an oppoitunity of making urng the time—in con- 
Junction with taose which were, at my request, simul- 
taneously, and with a similar instrumgnt, ,effected at 
Reykjavrik—I have fixed the height at which the appa- 
ratus stands at 2616 feet ° 

At 3 30 the descent began The first part of this was 
far more risky than the ascent, as the steps cut became 
worn down and new had to be made Simultaneously a 
very strong copper wie, carefully insulated by layers of 
canvas and indiarubber—the insulation being 6mm m 
diameter—was brought down the mountain by the shartest 
road, as far as it reached 

The next morning welcomed us with wind and heavy 
clouds, with a rapidly-fallng barometer The remaining 
poles weie now brought up éhe mountain, and the bare 
telegraph wue, 3200 feet in length, carried to the spot 
where the insulated conductor ended Both wires were 
connected in the most careful and exact manner, and the 
bare wire laid down as an ordinary telegraph wire on 
poles with insulatois as far as it went I had expected 
from its great length that ıt would 1each down to the foot 
of the mountam, but ıt did mot, ıt only reached to a 
height of 714 feet When the wires fn increasing rain 
and wind were, laid@ out, I connected the end with two 
zinc disks one Of yhich was placed m a small waterfall 
with heavy stones on it, anél the other buried ın the earth 
When, finally, I had by mans of a telephone and fa gal- 
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vanic element, conclusively ascertained that the conductor 
was ın perfect*working order right up to the top of the 
mountain, we began the descent and the 1eturn journey 
as rapidly as possible We had no other choice, as the 
storm and rain which every moment increased precluded 
every possibility of doing more at that tme I had, how- 
ever, some consolation in what alreatly was done, my 
apparatus standing 1900 feet aboye the disks 

I left all the instruments to be used in connection with 
the experiments at Mogilgau in hopes that the weather 
would soon improve and allow me toreturn The journey 
to Reykjavik was performed in a downpour of rain and a 
great storm 

As I had anticipated, the * utstromnings” apparatus has 
up to the present shown no signs of life whatever I can see 
it plainly with a good felescope fiom my residence, and 
thus ascertain that ıt 1s ın perfect order In addition, I 
have just 1ecen ed a message from Mogulsau, informing me 
, that the lower part 1s in" perfect order too Still during 
the few favoumable nights we have as yet experienced not 
the shghtest luminosity has appeared above the point in 
question 

If this bea negative result, it 1s a result, nevertheless, 
of considerable scientific interest 

The aurora borealis here has during the last few months 
been fai more distreet in its appearance than during the 
first half of the winter There is certainly, when the sky 
1s sufficienfl, free from clouds, here and there a faint 
indication that the phenomenon dees sull exist, but such 
signs of life are very weak and limited 

I haye at présent no knowledge whether the awora 
borealis has displayed less activity in other quarters of 
the globe during the winter than 1s generally the case, as 
letters take a long time fiom and to this island, but the 
Reykjavik people contend that the phenomenon displays 
usually faı more energy and intensity than has been the 
case this winter I am at present inquiring in varous 
parts of the island whether the absence of the aurora 
borealis this winter has been noticed as generally remark- 
able, or its appearance ts the usual one in Iceland 

In my last cgmmunication to NAIURE I intended to 
have mentioned that I was curious to know what the 
effect would be of a sufficiently strong aurora covering the 
moon’s disk During the winter J have had several 
opportunities of observing aurore projecting over the disk 
of the moon when full, but nothing more unusual is seen 
than the light of the aurora borealis disappearing within a 
radius of 5° to 10° around the moon But in the appeai- 
ance of the latter there 1s no difference 

Reykjavik, Qlarch SOPHUS TROMHOI I 
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A CARNIVOROUS PLANT PREVING ON 
VERTEBRATA 

N interesting discovery has been made during the last 
week by Mi G E Simms, son of a well-known 
tradesman of Oxford It is that the bladdei-traps of 
Utricularia vitlearis aie capable of catching newly- 
hatched fish and killing them Mr Simms brought to 
me for e\amination a speciuen of Utricularia in a glass 
vessel, in which were numerous young jioach newly 
‘hatched fiom a mass of spawn lying at the bottom 
Numbers of these young fish were seen dead, held fast in 
the jaws of the bladder-traps of the plant I had never 
seen Utricularia before, and am indebted to my colleague 
Piof Burdon Sanderson for the identification of the plant 
and a reference to Cohn’s 1esearches on it Mr Simms 
supphed me with a fresh specimen of Utricularia in a 
vessel with fresh young fash and spawn, and in about sia 
hours moie than’a dozen of the fish were found entrapped 
Most are caught by the head, and then, this 1s the case 
the head is usually pushed as far ynto the bladde: as 
possible till the snout touch@s its hinder wall The two 
dark black eyes of the fish then show out conspicuctsly 
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through the wall of the bladder Rarely a specimen ıs 
seen caught only by the tip of the snout By no means ae 
few of the fish are, however, captured by the tail, which 1s 
swallowed, so to speak, to a greater or Jess distance, and 
I have one specimen mn which the fish is caught by the 
yelk sac Three or four instances were observed 1n which 
a fish had its head swallowed by one bladder-trap, and 
its tail by another adjacent one, the body of the fish 
forming a connecting bar between the two bladders 
I have not been able to see a fish in the actifal process 
of being trapped, noi to find one recently caught, and 
showing by motion of the fore part of its body signs of 
lfe All those trapped were found already dead, but I 
have had no opportunity of prolonged observation, ande 
it will be remembered that Mr Darwin, in his account of 
the trapping of Crustacea, worms, &c, by Utricularia, 
states that he was not able to observe the actual occurrence 
of the trapping of an animal, although Mrs Treat of New 
Jersey often did so I think it probable that the fact 
described by Mr Darwin, and which 1s easily verified, that 
the longer of the two pairs of projections composing the 
quadrifid processes by which the bladders of Utriculana 
are lined “project obliquely inwards and towards the 
posterior end of the bladder,” has something to do with 
mechanism by which the small fish become so deeply 
swallowed so to speak The oblique processes, set all 
towards the hinde: end of the bladder, look as if they 
must act together with the spring valves of the mouth 
of the bladde: in utilising each fresh struggle of the 
captive for the purpose of pushing it further and further 
inwards On cutting open longitudimally some of the 
bladders containing the heads and foreparts of the bodies 
of fish, and examining their contents, I found the tissues 
of the fishin a more or less slimy deliquescent condition, no 
doubt from decomposition, for Mr Darwin failed to detect 
any digestive process in Utricularia The quadrifid pro- 
cesses were bathed in the slimy semi-fluid animal substance, 
and the processes themselves appeared to contain abun- 
dance of fine granular matter, possibly the result of 
absorption, but the large quantity of surrounding animal 
matter present rendered the observation uncertain The 
usual swarms of Infusoria were present in the decom- 
posing matter 
Specunens of the Utiiculazia with the little fish fast in 
the bladder-trap, and their heads or tails hanging out, can 
ebe well preserved in spirits, and show the conditions 
well, notwithstanding that the plant becomes colourless, 
and there 1s no longer the marked contrast been the 
glistening white dead fish and the green bladders, which 
in the fresh condition renders the combination of the trap 
and prey conspicuous 
Mr Simms, by whose permission I write this, intends 
shortly to publish an account of his observations himself 
I have advised him to endeavour to prepare spirit speci- 
mens of Utricularia plants with numerous trapped fish 
zn Silu for sale to those interested in the matter who may 
care to apply for them His address 1s 37, Broad Street, 
Oxford H N MOSELEY 
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NOTES 

M PASTEUR i&d to the Academy of Sciences on Monday an 
account of his experiments on 1abies He maintains that he has 
twenty dogs which he has rendered insusceptible to the disease, 
and which, with twenty gdinaiy dogs, he is piepased to have 
bitten by a number of dogs ın a xabıd state A Commission has 
been appointed by the French Goveinment to test M Pasteur’s 
conclusions, the immense :mpoilance of which, if established, 
must be evident to every one Eminent physiologists maintam, 
however, that M Pastcw 1s far fiom having proved his position, 
and that ıt would be rash to give any positive opinion upon the 
subject until the eaperiment which heSuggests has been made Wg 
await the full repuit of M Pgsteur’s papeg before saying more upon 


$ 


it. The following aie the members o* the Government Commission 

®_.Dr Becla: d, the Dean of the Paris Faculty , M Paul Bert, P10- 
fessor of General Physiology at the Faculty of Sciences, M Bouley, 
Professor of Comparative Pathology at the Museum of Natmal 
History, Dı Vuillemin, Professor of Climcal Swgery at the 
Miltary Pharmacy , Dr Vulpian, Professo: of Comparative and 
Expertmental Pathology at the Pans Faculty of Medicine, and 
M Tisserand, Directo: of the Agricultwal Department 


PROF HUXLEY flas undeitahen to be President of the Mame 
e3iclogical Association It 1s stated that Plymouth will piobably 
be selected as the site of the fist laboratory and experimental 
estation erected by the Association The Duke of Aigyll, the 
Duke of Sutherland, and Dr Gwyn Jefireys, F R S , have given 
their names as vice-presidents M: Chamberlain has jomed 
the Association, and subscribed twenty guineas towaids building 
the sea-coast laboratory Mr Thomasson, M P for Bolton, has 
subscribed 100/ 

WE understand that the Scottisk Fishery Board have obtamed 
sufficient funds to enable Prof McIntosh to carry on a number 
of umportant preliminary inquiries at St Andiew’s as to the pos- 
sibility of incieasing by artificial means the supply of flat fish, 
and aso as to the spawning habits and life-history of food fishes 
in geneial This work 1s in the meantine being carued on in a 
temporary building which for some time served as a hospital Tt 
1s hoped, howevei, that when the impoitance of the work and 
the many advantages which St Andiew’s offers fo. a maune 
Station are 1ecognised, that both ın the mterest of science and 
by way of developing futher the great fishing industry, a well 
equipped laboratory and hatching station will be provided Di 
McIntosh has alieady succeeded in hatching fiom autificially 
fertilised eggs the flounder, whiting, haddock, and cod, and m 
determining the natuie of the eggs of the guinard and other fish 
Prof Hubrecht of Utrecht is expected to work at the St 
Andrew’s Marine Station during the autumn 


THE Davis Lectwies upon zoological subjects will be given in 
the lecture-room in the Zoological Society’s Gadens, Regent’s 
Parh, on Thursdays, at 5 p m , commencing June 5, as follows — 
June 5, Man, zoologically considered by Piof Flowei, LL D ; 
FRS , June 12, Hands and feet, by Prof Mivat, FRS, 
June 19, Instinct, by G J Romanes, LLD, FRS , June 26, 


Hedgehogs, moles, and shrews, br Piof Paka, FR $S , July 3,” 


Dogs, ancient and modein, by J E Ha ting, F LS , July ro, 
Birds’ nests, by Heny Seebohm, F LS , July 17, Reptiles, by 
P L Sclater, FRS 


THE Municipal Council of Pans has, at the mstigation of the 
Société d’Anthropologie, given .ts sanction to the projected 
erection of a monument to Paul Bioca The spot chosen is a 
triangula: plot of giound on the Boulevard Saint-Germain, 1m- 
mediately opposite the entrance gate of the new wing of the 
Ecole de Médecine A Commission has been appointed to 
decide upon the terms and cond:tions to be observed by those 
who desire to ente1 into the competition shortly to be opened for 
the honour of executing the worl 


THE eighth meeting of the Fierch National Congress of Geo- 
graphy will open on August 8 at Toulouse, wheie the local 
Geographical Sociaty 1s organismg an international exhibition, 
to be held from June 1 to August 15 


IN refereñce to his “Puze Records f F amily Faculties’ Mi 
F Galton wiites to the Zimes —** Permit me, as the last day for 
sending in the records has just gone by, tosend you a brief estimate 
of the value of the response to my offer so far as a very hasty in- 
specion wartants This value has fai exceedgd my expectations 
I have iecerved very little trash, ard upwards of r50 good 1ecords 
of different families Many of tnese are admuably diawn up, 
Goncise, full of information, and affeung numerous oppoitumties 
of verification As eacĦ of these retfins 1efers to fourteen direct 
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ancestors of the children of the family, and to many of the 
brothers and sisters of each of them, the mass of anthiopological 
mateilal may be inferred Jt certainly refers to more than 5000 
peisons, and as the data me all entered in my bound tabular 
forms, the records form a long row of thm quarto volumes, seve- 
rally labelled, and gasily accessible, It 1s a unique anthiopo- 
logical collection The wiiter#aie chiefly persons of the upper 
and middle classes of societ} , they ae male and female ın nearly 
equal proportions, and the two sexgs wiite equally well, so far as 
I can thus far judge The letters that accompanied the records 
aie full and friendly, expressing a trust that I can assure them 
will not be misplaced of my treating the information as styictly 
confidential In many cases they express the great interest that 
the inquuy into then own family |pstory has been to them 
Peimit me toadd that I do not think it possible to determine the 
piizes in much less than two months, and that besides publishing 
the awaids I piopose to send a cepy of them to the private 
addiess of eve.y substantial competitor ” ò 

No 16 of the Bibliogiaphical Contirbutions of the Libiary of 
Harvaid Univeisity consists of a classified index to the maps in 
Lelermann's Geographische Mittheilungen, 1855581 py M 
Richaid Blss The index consists of 1340 entries, and has 
evidently been made with the greatest care Mh Bliss has done 
a woik of great utility 

In two papeis entitled ‘Le Cenen dey Volcam di Giava 
supposta Causa de: Bagtioi Ciepuscolan,” and ‘*L’Isola di 
Giava ed 1 Crepuscoli del Novembie e Decembre 1883,” recently 
published at Vicenza, Alvise G Mocemgo d&cusses the varous 
theories put forward to explam the late remarkable ciepusculai 
lights that have been observed in every pait of the world He 
thinks the phenomena should probably be attributed to extra- 
tellmiic, interplanetary, o1 cosmic conditions natmally 1ecurring 
only at long intervals and which may possibly have neve: before 
arisen since the appeaiance of man on the earth 


THE Mitchell Library at Glasgow still laboms under that most 
satisfactory of difficulties—want of 100m in which to cary on the 
amount of work it could otherwise do Seldpm has this want 
been more heavily felt than here, where not one-tenth of its 
founder's bequest of 70,000/ has yet been expended, while an 
additional legacy of 11 500/, eaceeding the entire expenditure 
in books hitneito, hes upused for shee: want of space to make 
available any such tieasuies as ıt would secure The moderate 
increase of between 4 and § pei cent fn its total issues of books 
is 1easonablv attirbuted to this limitation Glasgow has not yet 
adopted the Free Libiaries Act, but the Corporggon has placed 
the complete publications cf the Patent Office at anothe1 library 
founded by Walter Stuling, a meichant of that city, in 1791 As 
a 1eference biary this also is fiee, and a 1ecent 1e01ganisation 
has ieducec the subsciiption to its cuculating depaitment to 
Ios 6d a year, or half that where fou members of a firm enter 
together: This aiangement has led to a large meciease of 
readers at both bianches of this brary, but that has not interfered 
with the use made of the Mitchell Libiaiy, and it 1s satisfactory to 
find in the Report of the larte: a notice in laige type 1efe1ing all 
persons who wish to take books fome to the moderate terms of 
the siste: establishment Still th® subsciibets to the latter form®* 
but a small ‘iaction of the numbers who would be sure to avail 
themselves of 1ate-supported libraries in a gieat town like 
Glasgow, ard the Mitchell Repoit strongly and wisely mges the 
adoption of the Act 

VISITORS to Canada dunng the forthcoming meeting of the 
British Association will find many yseful hints and considerable 
practical gudance in Mi T Greenwood’s “ fom in the United 
States and Canada.” Mi: Greenwood went out and back in sıx 
weeks, and evidently gade good use of his time 


THE demonstiation by Dr Herbert Car penta: of some points 
m the mmute anatomy of Cringids at the last meeting of the 
e e 
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Royal Microscopical Society was of great interest, and gave 
promise that his forthcoming Challenger Report will be of high 
importance as a contribution to the morphology of these Echino- 
derms His exhibition of micioscopic piepaiations of the system 
of cords which he and hus-fathe: asset to be of a neivous natwe 
was supplemented by an interesting accounts by Dr Carpenter, 
C B , of the obseivations and experiments which had led to the 
conviction as to thei nei:vous nature, which 1s giadually being 
accepted by othe: investigatom 


M Mascart, Piofesso: at the College of Fiance, wil? give a 
discourse at the Royal Institution on Fiiday evening, May 30, 
the subject being ‘‘ Sim les Couléuis ” 


WE iegiet te lemn of thedeath of Mi Heniy Baden Pritchaid, 
whose name has been so long connected with the Photographic 
News, and with the photogiaphic would in geneial 
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A STRONG earthquake shock causing some damage was felt 
last week at Pandeima and Eadek ın the province of Bioussa, 
Asia Minoi Two slight shocks, unattended by any damage, 
have occwued at Balikesii in the same province 


ee 
AT a meeting of the Governois of Noith Wales Univesity, 
held last week at Bangor, Mı Hemy Rudolf Reichel, MA, 
Fellow of All Souls College, Oxford, was elected Principal of 
the College e 


THAT the iailway should be the means of emuching the flora 
of a distiict Seems stiange Thishas, however, been shown to be 
the casein Aibid push, m the province of Helsingland, Sweden 
Thus, since the extension of the Great Northern main line mto 
this province in 1878, no less than seven new species of plants 
have immigiated along the lme They are Gahum mollugo, 
Plantago lanceolata, Euphorbia helwscopa, Dactylis glomerata, 
Bunias orientals, Avena fatua, and an Ameiican impoitation, 
Rudbeckia hirta (LL) That these must owe then introduction 
to the railway ıs cleaily demonstiated by the fact that ın spite of 
the closest scrutiny these plants have nevei before been found in 
this distuict, and ghat they are even now confined to the 1ailway 
embankment and its immediate vicinity The fom first-named 
have, in all probability, only come fiom the pazishes south of 
Arbrå, but the Buruas or sentales and Avena fatua have no doubt 
travelled along the line all the way fiom the province of Gestiik- 
land, to whose flora they belong The last-named, Rudbeckia 
rta, which hails fiom tht eastein pat of the United States, 
seems to follow m the tiack of the navvy in the whole of 
Northern Qwedgn‘ In the summe: of 1880 1t was seen some ten 
miles south of Bollnas station , in 1882 it appeared for the fist 
time at Aibia, about twenty mules fiuthe: up the 1ailway line, 
and last year it had tiavelled as fai as Torps parish, in the 
piovince of Medelpad, z e a distance in fom years of about one 
degree 


A CORRESPONDENT wiites in ieference to Prof McKenny 
Hughes’ article on earthworms, that the woist consequence of 
the sea going over the walls ın the Someiset low giounds 1s that it 
kills the worms, thousands of which come to the surface and die 
an agony, and the faimeis are yery sensible of the evil done to 
the land fo: a long time afterwards 


Messrs Crospy Lockwood AND Co inform us that they 
will shortly publish ‘‘ A Tieatise on Earthy and othe: Minerals 
and Mining,” by D C Davies, FGS The work, which 1s 
uniform with and forms a companion volume to the same 
author’s ‘‘ Tieatise on Metalliferous Manezals and Mining,” will 
be fully ilustiatel The same publisheis announce a work 
on an entirely new subject, viz ‘‘ Stone-working Machinery, and 
the Rapid and Economical Conversion of Stone, with Hints on 
the Ariangement and Management of Stone-Woiks,” by M 
Powis Bale, M Int ME, A MInst CE Messis Ciôsby 
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Lockwood and Co also announce ‘‘ The Blowpipe in Chemist: y, 
Mineralogy, and Geology,”. by Lieut -Col Ross e 


THE additions to the Zoological Society’s Gardens during the 
past week include a Hodgson’s Paitiidge (Perdix hodgsontc), 
presented by Mr W Jamiach, a Bonnet Monkey (dfacacus 
radiatus), presented by Mi A King, two Japanese Pheasants 
(Phastanus vei sualor), two Egyptian Geese (Chenalopex egypt- 
2a¢a@), a White American Crane (Gras ame: cana), thigteen Green 
Lizaids (Lacer ta viridis), purchased , two Cé%amon Vipers, pre- 
sented by Mi W H B Pain, a Common Paitudge (Pa dixe 
conerea), presented by Mı R Steele, a Banded Ichneumon 
(Her pestes fasciatus), presented by Maste. Adams, twelvee 
Variegated Sheldiakes (Tadorna varzegaia), fou Soft-billed 
Ducks (Aynenolemus malacorhynchus), a Bermcle Goose (Ber- 
mela leucopsis), an Argentine Tortoise (Testudo argentina), pre- 
sented by Mı Wm Petty 


OUR ASTRONOMICAL COLUMN 


A New COMET or SHORT PERIOD —M Schulhof of Pans 
has lately asceitamed that the observations of the thud comet of 
1858, (a very limited number) aie closely 1epresented by an ellip- 
tical orbit with a petiod of about six yeas and a half The 
comet m question was discovered by Mi H P Tuttle at the 
Observatory of Cambiidge, Mass , on the evening of May 2, it 
was observed there until May 12, and hkewise at Ann Arbor by 
the late Piof Watson fiom May 9 until June rt Eight observa- 
tions in all are available for the calculation of the orbit, and upon 
these M Schulhof bases fou: positions, from which he deduces 
the following elements — 


Peithelion passage, 1858 May 2 96719 GMT 


Longitude of peithehon 200 46 27 1 
n ascending node 175 4 85 
Inchnation I9 30 20 
Angle of eccentuicity 4I 2I 52 
Mean daily sidereal motion 536” 881 
Fiom these elements we find— 
Eecentuicity o 660676 | Peithelion distance I 1950 
Semi-axis majoi 3 5217 Revolution 6 609 years 
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M Schulhof finds the limits for the mean daily motion 612” and 
470” conesponding to peiiods of 5 80 and 7 55 years 

With such elements the comet must appioach very nea to the 
obit of Jupiter, as is the case with nearly all the comets of the 
shoit-period gioup and with the most probable period (6 6 
yems) would come into close proximity to the planet ın 1879 and 
1880 It unfortunately happens that an endeavour to identify 
this comet with any one of the imperfectly observed comets of 
past times, o1 with missing nebulous objects, has so fai been 
fiuitless, and hence much uncertamty 1emains as to the true 
length of the 1evolution, but M Schulhof has piepared sweep- 
ing-ephemenides, of which a pait 1s printed m No 2590 of the 
Astiononusche Nachstchten it contains the sweeping-line for 
every fomth degiee of the sun’s true longitude fiom 40° to 104° 
At the time of discovery in 1858 the comet was a very faint 
object in the comet-seeke:, and continued faint dung the month 
that it was observed To this cucumstance and unfavomable 
weather 1s attubuted its not having been seen at Washington it 
was not observed in Eumope Parabolic elements were com- 
puted by Piofs Hell and Watson, but no suspicion of pe1iodicity 
could have ausen fiom the results of then calculations beyond 
what comparatively small inclimation and dject motion might 
have suggested , indeed we believe it 1s somewheie upon 1ecoid 
that Piof Hall considered the tendency was i1athe, towards a 
hypetbolic abit M Sclfulhof’s meut in diawing the attention 
of astronomers to the 1eal nature of the comet’s path is so much 
the gieater 

Could reliance be placed upon the penod given by the few 
observations 1n oui possession as the most pi obable one, a retuin 
to penhelion migh® be expected in October next, but as already 
remarked such penod would have biought the comet mto close 
pioxunity to the planet Jupite: ın 1879-80, and the neat peil- 
helion passage might be considerably affected thereby Fuitherp 
it 18 to be remarked that with pertheliong passage im the middle 
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of October there would be little ¢ı no chance of 1ecoveling the 
@ comet 
The comet’s heliocentiic equaʻonal-coordinates at peithelion 
are-— ‘ 
x ~III48 y — 0 4305 g +o 0018 


If we combine these with the sun’s coordinates, X, Y, Z, m 
the Nautical Aimanac, we readily obtain an idea as to the 
chances of finding the comet, accoiding to different assumed 
dates of arrival at perihelion The most advantageous condi- 
tions are presented when this falls about the middle of Apul If 
we assume Apill 11, the R A 3s found to be 2089, NPD 54°, 
end the intensity of light 11 05, which is fom times gieate: than 
on the date of the comet’s discovery by Tuttle in 1858 As it 
was then extremely faint, its rediscovery may be a matte: of 
difficulty We have aheady one “‘ Tuttles comet,” of short 
period, and it may perhaps occur to astionomeis that the third of 
1858 will be aptly named Schulhof s comet 





CHEMICAL NOTES 


POTILITZIN has iecently (Ba , avi 276) made some intevest- 
ing-observations on the hydration and dehydration of cobalt 
chloride He shows that, besides the alieady known hydrate 
CoCl, 6H,O0, there exist two hydrates, CoCl, 2H,O and 
CoCl, H,O, the former being rose-red in colour, and the latte: 
dark violet When the dehydrated salt ıs heated to about I00°, 
it parts with watei, which 1s again absorbed on cooling: When 
an aqueous solution of the ordinary hexhydiated salt 1s heated, 
or ig mixed with a dehydratmg agent, the colom changes fiom 
pink to blue or daik violet Pot.l.tzin shows that this change, 
which he proves to be due to paitial decomposition of the hex- 
hydrated salt, may be brought about without 1aising temperatme 
by the capillary action of unsized pape: or a porous plate of 
stucco j 


TOLLENS has made experiments on the sugar-like substance 
obtained by the action of alhahles on an aqueous solution of 
formaldehyde He oxidises methylic alcohol by an in piesence 
of platinum foil at 54°-55°, and dishls, he then tieats the 
crude distillate with baryta water, and so obtains a yellowish 
precipitate, which, when freed fiom banum, yields an amorphous 
syrup that reduces Fehling’s solution, and gives results on 
analysis approximating to the formula C,H,,O, This syrup is 
optically inactive, and does not uncergo fermentation , on treat- 
ment with sulphuric acid, 1t gives formic and lactic acids 
(Landw Versuchs-Stat xx1x 355) 


KANNONIKOW (Ba , «vu p 157, adstracts) attempts to 
measure the refiaction-equivalents of various metals by deducting 


the refraction-equivalents of salts of these metals with oiganic® 


acids (determined with aqueous solutions of the salts) from the 
refrachon-equivalents of the acids themselves So fa: as his 
results go, they appear to indicate that the 1efraction-equivalents 
berl ond with vaations im the atomic weights of the 
metals 


MM NILSON AND PETTERSON have piepaied pme beryllium 
chionce by heating the metal in perfectly dry hydrochlonc acid 
gas, and have determined the density of the vapour of this com- 
pound Beryllium chlonde can be volatilised without decom- 
position in an atmosphere of dry aitrogen or carbon dioxide, 
provided every tiace of air is excluded The density of the 
gaseous compound for the temperataie-inte:val 686°-812° agiees 
with that calculated fiom the formula BeCl,(Be=9 1) The 
question as to the value to be assigned to the atomic weight of 
berylhum, which has been so much discussed of late, appears to 
be now finally settled in favom of the number geduced by apply- 
ing the periodic Jaw to the study of the properties of this metal 
and its compounds (fer xvu 987) 


CONTINUING the researches of Krameis, Prof Mendeléeff has 
shown at aerecent meeting of the Russian Chemical Society 
(Journal of the Society, vol xvi fasc 2) that the densities of 
solutions of salts inciease together with the increase of their 
molecular weights Thus if we take the series of salts HCI, 
LiCl], NaCl, KCI, BaCl,, SnCl,, HgCl,, and Fe,Cl,, the 
molecular weights of which are respectively 36 5, 42 5, 58 5, 
74 5y 208, 259, 271, and 325, the densities of their solu- 
tions in oo parts of water, at- 15° to 20°, are I OIO, I O14 
I 023, I 025, 1 098, 1-106, 1 128 (calculated), and 1 134 

e densities inciease as the molecular weights increase, but if 
we take, instead of the Molecular welghts, the weights of their 
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equivalents, o1 those of the equivalents of metals, the regularity 
of increase disappears Prof Mendel@eff &dds that the above is 
tine, not only with regard to chlondes, but also with 1egard to 
the salts of biomine and iodine, and many othais Reserving to 
himself fiithe: to ptuisue his researches in this way, Puiof 
Mendeléeff pomts out the followmg relation —If the moleculai 
weight of the dissotved body be Az, and the solution be 1epie- 
sented by 2 Af + 100 H Q (where # repiesents the number of 
molecules), the density, D, of the solution may be expressed for 


k 
many bodies by the fol.owing equatæn — ( zer) =4 4+ Bn, 
w= Lo 

where 29, 1s the density of wate, and Å 1s equal to unity, or very 
near toit This equation must be considered, however, only as 
preliminary, ulteiio1 researches promising to give a moie general 
formula 4 and Æ aie two constants, which vary with the 
temperat e Thus, for HCl at o° (the density ef wate: at 4° 
being taken = 1), 4 = 94 5 and B = 1 725, at 20°, A = 102 2, 
and & = 3 80, at 40° A = 106 2, and B=1 85, at 60 A = 
105 2, and B = 205, at 80° 4 = 190 6, and B = 2 25, and at 
100° A =- 94 5, and B = 2 55, the coefficient 2 bemg m all cases , 
equal to unity . 





ON THE NOMENCLATURE, ORIGIN, AND DIS- 
TRIBUTION OF DEEP-SEA DEPOSITS} 


Introduction x 


T HE sea 1s unquestionably the most powerful dynamic agent 
on the surface of the globe, and its effects are deeply 1m- 

printed on the exteinal ciust of ow planet, but among the 
sedimentary deposits which aie attributed to its action, and among 
the effects which it has wiought on the surface featwes of the 
earth, the attention of geologists has, till within quite recent tires, 
been principally duected to the phenomena which take place in 
the immediate vicinity of the land It 1s mcontestable that the 
action of the sea along coasts and mm shallow water has played the 
largest part in the formation and accumulation of those marme 
sediments whicn, so fai as we can observe, form the piincipal 
strata of the solid crust of the globe, and ıt haS been fiom an 
attentive study of the phenomena which take place along the 
shores of modein seas that we have been able to reconstiuct in 
some degree the conditions under which the marine deposits of 
ancient times were laid down 

Attention has been paid only in a very lımæed dagree to de- 
posits of the same order, and, fo. the greater part, of the same 
origin, which diffe: from the sands and gravels of the shores and 
shallow waters only by a lesse: size of the grains, and by the fact 
that they are Iad down at a gieater distance from the land and 
in deeper wate: And till less attention has been paid to those 
tiue deep-sea deposits which aie only known through systematic 
submarine investigations One might well ask what deposits 
are now taking place, oi have in past ages taken place, at the 
bottom of the great oceans at points far 1emoveg from fand, and 
in regions where the e1osive and transporting action of wate: has 
httle or no influence Without denymg that the action of the 
tidal waves can, under certain special conditions, exert an erosive 
and tianspoiting power at great depths in the ocean, especially 
on submeiged peaks and barrieis, 1t 1s none the less certain that 
these are exceptional cases, and that the action of waves is almost 
exclusively confined to the coasts of emerged land There aie 
in the Pacific immense stretches of thousands of miles where we 
do not encounter any land, and in the Atlantic we have similar 
conditions What tahes place in these vast 1egions where the 
waves exeicise no mechanical action on any solid object ? We are 
about to answei this question by reference to the facts which an 
examination of deep-sea sedimente has finished . 

A study of ‘he sediments 1ecently collected in the deep sea 
shows that then natwe and mode of formation, as well as then 
geographical ard bathymetrical distubution, peimit deductions 
to be made wh.ch Fave a gieat and incieasing importance fiom ^ 
geological point of view In making known the composition o 
these deposits and then distiibution, the first outlines of a geo~ 
logical map of the bottom of the ocean will be sketched 

This 1s not the place to gne a d@tailed history of the various 
contributions to our knowledge of the terugenous deposits in deep 
water near land, oof tose tiue deep-sea deposits far removed 
from land, which may pe said to form the special subject of thi 
communication * Fiom the tm@ of the fist expeditions under 

1 Å Paper read befere the Royal Society of Edinburgh by John Murray 
and A Renard Cemyw nicated ty Jebn Murray, 
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taken with a view of asceitaiming the depth of the ocean, small 
quantities of mug hate been collected by the sounding lead and 
briefly desc:ibed We may recall in this connection the exper- 
ments of Ross and the observations of Hooker and Ma try 
‘These investigations, made with more o less imperfect apph- 
ances, immediately fixed the attention, w.thout howevei giving 
sufficient information on which to establ&h any general conclu- 
sions as to the nature of the deposits o1 then distitbution in the 
depths of the sea 

When systematic soundings wete undeitahen with a view 
of establishing telegraphic communication between Europe 
and America, the attention of many distingmshe@ men was 
directed to the importance, in a biological and geological sense, 
of the specimens of mud bipught up from gieat depths The 
observations of Wallich, Hualey, Agassiz, Baily, Pourtalés, 
Carpenter, , Thomson, gnd many others, while not neglecting 
mineralogical and chemical composition, deal with this only in a 
subordinate manner The small quantities of each specimen at 
their command, and the limited meas from which they were 
collected, did not permit*the establishment of any general laws 
as to their camposition o1 geographical and bathymetrical distri- 
bution These early researches, however, directed attention to 
the geological umportance of deep-sea deposits, and prepared the 
way for the eapeditions orgamised with the special object of a 
sclermafic é&kpdoration of the great ocean basins 

The expedition of the Challenger takes the first rank in these 
investigations purng that expedition a laige amount of mate- 
rial was collected and brought to England for fuller study under 
the charge of Mr Murray, who has in several preliminary papers 
pointed oùt the composition and vaiteties of deposits which me 
now forming over the floor of the*great oceans In order to 
arrive at results as geneial as possible, it was resolved to investi- 
gate the subjectefrom the biological, mmeialogical, and chemical 
points of view, and M Renard was associated with Mr Murray 
in the work In addition to the valuable collections and obser- 
vations made by the Challenger, we have had for examination 
material collected by other Buitish ships, such as the Porcupine, 
Bulldog, Valorous, Nassau, Swallow, Deve, and, through Prof 
Mohn, by the Norwegian North Atlantic Expedition Agam, 
through the liberality of the United States Coast Survey and 
Mr A Agassiz, the matenal amassed in the splendid series of 
soundings tahen by the American ships Tuscarora, Blake, and 
Geitysourg, were placed in our hands The iesults at which 
we have arrived may therefore be said to have been derved fiom 
a study of all the important available material 

The work connected with the examination and description of 
these large collections 1s not yet completed, but ıt 1s sufficiently 
advanced to peimut some general conclusions to be drawn which 
appear to be of considerable impoitange In addition to desciip, 
tions and iesults, we shall buiefly state the methods we have 
adopted in the study All the details of our research will be 
given m the Repoit on the Deep-Sea Deposits in the Challenge 
seriese@which will be accompanied by charts mdicating the dis- 
tributione pes showing the puincipal types of deposits as seen 
by the microscope, aa ee ae analyses giving the chemical 
composition and its ielation to the mineralogical composition 
The description of each sediment will be accompanied by an 
enumeration of the oiganisms diedged with the sample, so as to 
furnish all the biological and mineralogical information which 
we possess on deep-sea deposits, and finally, we shall endeavom 
to establish geneial conclusions which can only be indicated at 
present 

Befoie enteung on the subject, we believe it right to pomt out 
the difficulties which necessarily accompany such a research as 
the one now under consideration, difficulties which arise often m 
pait fiom the small quantity of the substance at om disposal, but 
also fiom the very nature of the deposit S nce we have endea- 
voured to determine, with great exactitude, the composition of 
the deposit at any given point, we have, whenever possible, 
taken the sample collected in the sounding-tube That procured 
by the trawl or dredge, although usually much laiger, 1s not 
considered so satisfactory on account of the washing and 
sorting to which the deposit has been subjected while being 
hauled through a gieatgdepth of water We have, how- 
ever, always ĉammed carefully the contents of these m- 
struments, although we do not thinkethe material gives such a 
just idea of the deposit as the sample colletted by the sounding- 
tube The material collectedeby the I&t-named instrument has 
been taken as the basis of pur investigations, although the 
small quantity often gives to yt an inherent difficulty It was the 
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small quantity of substance collected by the sounding-tube in® 


eaily expeditions which prevented the fust observers fiom auiviig © 


at any definite results , but when such small samples aie supple- 
mented by occasional large hauls fiom the dredge or tiawl, they 
become much moie valuable and indicative of the nature of the 
deposit as a whole Not only the scantiness of the material, but 
the small size of the grains, which in most mstances make up 
deep-sea deposits, 1ende: the determinations difficult In spite 
of the improvements iecently eflected im the microscopical 
examination of mineials, it 1s impossible tg apply Ql the optical 
resources of the instrument to the determination of the species 
of extremely fine, loose, and fractured paiticles Again, éhe 
examination of these deposits 1s 1endered difficult by the pe- 
sence of a large quantity of amorphous mmeral matter, and 
of shells, skeletons, and minute particles of organic origin It 
is also to be observed that we have not to deal with pure and 
unaltered mmeral fiagments, but with particles upon which the 
chemical action of the sea has wrought great changes, and moie 
o1 less destroyed their distinctive characters 

What still further complicates these researches 1s the endeavour 
to discover the origin of the heterogeneous materials which make 
up the deposits These have been subjected to the influence of 
a great number of agents of some of which our knowledge 1s to a 
great extent still inits infancy We must take into account a 
laige number of agents and processes, such as ocean currents, 
the distribution of temperature in the water at the surface and at 
the bottom , the distribution of organisms as dependent on tem- 
perature and specific gravity of the water, the influence of aerial 
currents , the carrying powe: of rivers, the lmt of transport by 
waves , the eruptions of aerial and submarine volcanoes , the 
effect of glaciers in transporting mineral particles, and, when 
melting, influencing the specific gravity of the wate, which in 
tun affects the animal and plant life of the surface It 1s neces- 
sary to study the chemical reactions which take place in great 
depths , ın short, to call to our aid all the assistance which the 
physical and biological sciences can funish It will thus be 
undeistood that the task, like all first attempts ın a new field, 1s 
one of exceptional difficulty, and demands continued effort to 
carry 1t to a successful issue 

In presenting a short 7¢seé of our methods, of the nomen- 
clature we have adopted, and of the investigation into the origin 
of the deposits in the deep sea and deeper parts of the littoral 
zones, we offer it as a sketch of our research, piepared to modify 
the arrangements in any way which an intelligent criticism may 
suggest 

Before proceeding to a desc1iption of methods and of the 
varieties of deposits, with then distribution in modern oceans, 
we will briefly enumerate the matenals which our examiation 
has shown take part in the formation of these deposits, state the 
ongin of these materials, and the agents concerned in their depo- 
sition, distribution, and modification 

Mater rales —The materials which unite to form the deposits 
which we have to desciibe may be divided into two groups, 
viewed in relation to their ongin, viz , mimeial and organic 

The mineral particles cared into the ocean have a different 
foim and size, according to the agents which have been concerned 
in their transport Generally speaking, their size diminishes 
with distance fiom the coast, but here we hmt our remarks to 
the mineralogical characte: of the particles We find isolated 
fragments of rocks and mimerals coming from the crystalline and 
schisto-ciystalline series, and fiom the clastic and sedimentary 
formations , according to the nature of the neaiest coasts they 
belong to granite, dionte, diabase, porphyry, &c , crystalline 
schists, ancient limestones, and the sedimentary rocks of all geo- 
logical ages, with the minerals which come from their disintegra- 
ration, such as equartz, monoclinic and tnchmic feldspars, hoin- 
blende, augite, rhombic pyroxene, olivine, muscovite, biotite, 
titanic and magnetic iron, tourmaline, garaet, epidote, and other 
secondary mimeials The tiituration and decomposition of these 
rochs and minerals give rise to materials more or ess amorphous 
afd without distinctive characters, but the ougin of which 1s 
indicated by association with the rocks and minerals just 
mentioned 

Although the debris of continental land to which we have just 
referied plays the most important 74/e in the immediate vicinity 
of shores, yet ofir researches show beyond doubt that when we 
pass out towards the central parts of the great ocean basins, the 
debris of continental rocks gradually disappears from the deposits, 
and its place 1s taken by materials derived from modern volc@hic 
rocks, such as basalts, tfachytes, augete-andesites, and vitreous 
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e vaiieties of these lithological families, fo. instance, pumice, and 
Ieose, incoherent, volcamtc particles of recent eruptions, with 
their chaiacteiistic mineials All these mincral substances being 
usually extremely fine o1 areolar im structure, are easily attacked 
by the sea water at the place where they are deposited This 
chemical action brings about an alteration of the minerals and 
vitreous fragments, which soon passes into complete decompo- 
sition, and in special circumstances gives 118e to the formation of 
secondary pioducts In some places the bottom of the sea 1s 
coveied with deposits due to this chemical action, principal among 
which is clayey matte1, associated with which there me often 
concretions composed of manganese end non In othe 1egions 
thg .eactions which iesult im the formation of argillaceous 
matte: fiom volcanic products give nse also to the formation of 
7@olites 

Among othe: pioducts ausing ffom chemical action, pro- 
bably combined with the activity of o.gamic mattei, may be 
mentioned the formation of glauconite aad phosphatic nodules, 
with, in some 141e and doubtful examples, the deposition of 
sihca The decomposition of the tissues, shells, and skeletons 
of organisms adds small quantities of iron, fluorine, and phos- 
phouic acid to the inorganic constituerts of the deep-sea deposits 

Finally, we must mention extia-teriestrial substances in the 
foim of cosmic dust 

We now pass to the consideration of the 7 6/e played by organ- 
isms in the formation of manne deposits. Oigamisms living at 
the suface of the ocean, along the coasts, and at the bottom of the 
sea are continually evtiacting the lime, magnesia, and silica held in 
solution in sea wate: The shells and skeletons of these, afte: the 
death of the animals and plants, accamulate at the bottom and 
give 11se to calcareous and siliceous deposits The calcareous 
deposits are made up of the 1emains of coccospheres, ıhabdo- 
spheres, pelagic and deep-sea Foiamrrafera, pelagic and deep-sea 
Mollusks, Corals, Alcyonaiians, Polyzoa, Echinoderms, Anne- 
lids, Fish, and other organisms The siliceous deposits aie 
formed puincipally of fiustules of D.atoms, skeletons of Radio- 
laians, and spicules of Sponges 

While the minute pelagic and deep-sea organisms above men- 
tioned play by fai the most important pait in the formation of 
deep-sea deposits, the influence of Vertebrates 1s 1ecognisable 
only in a very slight degree in some spec al regions by the pre- 
sence of laige numbers of sharks’ teeth, and the eai-bones and 
a few othe: bones of whales The otoliths of fish are usually 
piesent ın the deposits, but, with the excepzion of two veitebize 
and a scapula, no othe: bones of fish have been detected in the 
laige amount of materal we have examined 

Agents —YHaving passed ın 1eview the various materials which 
go to the formation of deposits in the ceep wate: ummed ately 
su1.ounding the land and in the tiuly oceanic meas, attention 
must now be duected to the agents which are conceined in the 
transpoit and distribution of these, ard to the sphere of then 
action The ielations existing between the organic and moiganic 
elements of deposits to which we have just 1efened, and the laws 
which determine then distiibution, will be pointed ont at the 
same time 

The fluids which envelop the solid ciust of the globe aie m- 
cessantly at work disintegiating the mater.als of the land, which, 
becoming loose and tianspoitable, ave carried avay, sometimes 
by the atmosphere, sometimes by wat=1, to lowe: 1egions, and 
aie eventually boine to the ocean ın the foim of solid particles 
oi as matte: in solution The atmosphere when agitated, after 
having bioken up the solid 1ock, tiaaspoits the particles from 
the continents, and in some legions ca71les them far out to sea, 
wheie they foim an appieciable poit.on of the deposit, as, for 
instance, off the west coast of Naith Afiica and the south-west 
coast of Australa Again, in times of volcan eruptions, the 
dust and scoiia which aie shot into the a me caiied immense 
distances by winds and atmospheric cuments, and no small por- 
tion eventually falls into the sea 
i Wate is, however, the most poweifnl agent conceined in the 
formation and distribution of marine sedfments Running water 
coriodes the surface of the land, and cares the tuturated fiag- 
ments down into the ocean The waters of tne ocean, an the form 
of waves and tides, attack the coasts and distiibute the deb 1s at 
a lower level Independently of the action of waves, there exist 
along most coasts ctnients, moe ol less constat, which have an 
effect in removing sand, gravel, and pebbles further fiom then 
origin Generally, teirestiial matteis appem to be distiibuted by 
tle@se means to a distance of one or two hundred miles fiom the 
coast Waves and curiegts probably gave no erosive or tians- 
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porting powe at depths gieate: than 200 or 300 fathoms, and 
even at such depths it 1s necessary that theire sh8uld be some 
local and special conditions in onde: that the agitated water 
may pioduce any mechanical effect Howevei, it 1s not 1m- 
probable that, by a peculia: configuiation of the bottom and 
nudges among oceanic islands, the deposit on a udge may be dis- 
turbed by the tidal wage even at 1000 fathoms , and this may be 
the cause of the haid giound sometimes met with ın such posi- 
tions By observations off tht coast of Fiance it has been shown 
that fine mud ıs at times distmbed at a depth of 150 fathoms, 
but, while admitting that this 1s the Ase on exposed coasts,” the 
majou.ty of observations ind.cate that beyond 100 fathoms if 1s 
an oscillation of the water, 1ather than a movement capable of 
exeiting any geological action, which conceins us in this 
connection 

Although the gieat oceanic cunents have no duect infinence 
upon the bottom, yet they have a very fmportant intinect effect 
on deposits, because the o:ganisms which live in the warm equa- 
torial currents form a very large pmt of the sediment being de- 
posited there, and this .n consequence diffeis gieatly fom the 
deposits forming n regions where the surface wate: 1s colder 
In the same way a high or low specific giavity of the surface 
wate: has an impoitant bearing on the animal and vegetable hfe 
of the ocean, and this m its tuin affects the chaiacter of the 
deposits e. » 

The thermometiic observations of the Challenger show that a 
slow movement of cold wate: must take place in all the greater 
depths of the ocean fiom the poles, but paiffcularly from the 
southein pole, towirds the equator It could be shown fiom 
many lines of aigument that this extiemely slaw massive move- 
ment of the wate: can havemo duect influence on the distibu- 
tion of marine sediments 

Glaciers, which eventually secome icebergsethat are cammed 
far out to sea by currents, transport dettal matte: fiom the land 
to the ocean, and thus modify -n the Arcticand Antarctic regions 
the deposits taking place m the regions affected by them The 
detritus from icebergs in the Atlantic can be traced as far south 
as latitude 36° off the Arreiican coast, and m the southern hemi- 
sphere as fai north as latitude 40° 

The fact that sea wate: 1etans fine matte: ın suspension for a 
much shoite: tıme than fresh wate: should be iefened to here as 
having an important influence in Jamiting the distitbution of fine 
aigillaceous and othe: matetials boine down to the sea by 1iveis, 
thus giving a distinctive chaiacvei to deposits forming nea land 

We have pointed out the influence of tempei@Pure aad salinity 
upon the distribution of the surface organisms whose skeletons 
form a lage pait of some oceanic deposits, and may state also 
that the bathymetiical distiibution of calcareous o1ganisms 1s 
influenced by the chemical action of sea wate. We will return 
%o these influences presently when descubing the distibution of 
the vauous kinds of deposits and their lecipiocal ielations, espe- 
cially in those regions of the deep sea far 1emoved from the 
mechanical action of vers, waves, and superficial currents The 
action of life as a geological agent has been indicged ande: the 
heading Aate tals 

Methods —We give here an exampléshowing the oide: fol- 
lowed in desciibing the deposits examined — 


Station 338, lat 21° 15'S, long 14° 2’ W , Maich 21, 
1876, suface temperature 76° 5, bottom temperature 36° 5, 
depth 1990 fathoms 

GLOBIGERINA Oozk, white wath slight 1osy tinge when wet , 
gianula1, homogeneous, and very slightly coherent when dry, 
1esembles chalk 

1 Carbonate of Calcium, 90 38 per cent , consists of pelagic 
Fouaminifera (80 per cent ) , cocedtiths and rhabdoliths (9 pei 


cent ), Muiliolas, Discorbmas, and oghe: Foraminifera, Ostiacode e 


valves, fiagments of Echim spines, and one o1 two small frag- 
ments of Pteropods (1 38 pei cent ) 

u Restdue, 9 62 pei cent , ieddish biown , consists of— 

1 A¢merals [1 62] m di O45 mm, fragments of feldspar, 
hornblende, magnetite, magnetic spheiules, a few small giains 
of manganese, and pumice 

2 Sticeous Orga nisms{i 00], Radiolarians, spicules of Sponges, 
and impeifect casts of Foraminifera © . 

3 Fine Washings {7 00], Argillaceous matte: with small 
mineial paiticles gnd “fragments of pumice and siliceous 
organisms mt 


2 
The descuipt:on of the deposits‘has been made upon this plan, 
which was adopted after many trials and much consideration. 
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This is not the place to give the 1easons which have guided us 
in adopting @us mode of description, or to give im detail the 
methods that we have systematically employed for all the sedi- 
ments which we aie engaged in Gescribing These will be fully 
given in the introduction to ou. Challenger Repat We himt 
ourselves here to eaplaining the meanings and arrangement of 
terms and abbieviations, so that the methgd may be understood 
and made available for otheise 

The description commences by indicating the kind of deposit 
(1ed clay, blue mud, Globigerina ooze, &c ), with the maciosco- 
pic characters of the deposit, when wet ci dry 

We have always endeavomwed to give a completg chemical 
analysis of the deposit, but when ıt was impossible to do this we 
have always determined the amount of Carbonate of Calewum 
This determination was genéially made by estimating the car- 
bonic acid We usually took a gramme of a mean sample of 
the substanee for this pu&pose, using weak and cold hydrochloric 
acid Howevei, as the deposits often contain carbonates of 
magnesia and iron as well, the 1esults calculated by associating 
the carbonic acid with the lime are not perfectly exact, but these 
carbonates of magnesia and iron aie almost always ın very small 
pioportion, and the process is, we think, sufficiently accurate, 
foi, owing to the sorting of the elements which goes on dming 
collection and caniage, no two samples fiom the same stat.on 
give exactly {he same peicentage ‘lhe numbei which follows 
the words * Car dunate of Calctum” indicates the peicentage of 
CaCO, , we then give the general designations of the principal 
calcareous o1ganfms 1n the deposit 

The pait msoluble in the hydrochloric acid, after the dete- 
mination of the garbonic acid, is designated in ow desciiptions 
“ Residue” The number placed afte: this word mmdicates its 
“percentage in the deposit , then follow the colom and principal 
physical propertyes Thisiesidue is washed and submitted to 
decantations, which separate the seveial constituents according 
to then density , these form three gioups—(I) Minerals, (2) 
Stliceous Organisms, (3) Fine Washings 

I dines ais —The number within brackets indicates the per- 
centage of paiticular mimeials and fiagments of 10chs Ths 
number is the result of an appioximate evaluation, of which we 
will give the basis in our report As it 1s important to determine 
the dimensions of the qmams of minerals which constitute the 
deposit, we give, after the contiaction # di , their mean diame- 
ter in millimetres We give next the form of the gams, if they 
are 1ounded 01 angular, &c , then the enumeration of the species 
of minerals anf@rochs In this enumeiation we have placed the 
minerals in the order of the impoitance of the 76% which they 
play in the deposit The specific dete:minations have been made 
with the mineialogical micioscope m parallel o1 convergent 
polansed light 

2 elrceous Organisms —The numBe1 between brackets indi# 
cates the peicentage of giliceous organic 1emains, we obtain it 
in the same manner as that placed afte: tle word A/zvesats The 
siliceous organisms and then fiagments me examined with the 
microscqpe~agd determined We have also placed under this 
heading the glauconitic casts of the Foramimfera and other 
calcareous organisms ® 

3 Fine Waskhıings —We designate by this name the pai- 
ticles which, 1esting ın suspension, pass with the first decanta- 
tion They aie aboutoo5 mm o: lessin diameter We have 
been unable to arrange this micioscopic matte: unde: the cate- 
gory of A/imerals, for, owing to its minute and fiagmentaiy 
nature, it is umpossible to determine the species We have 
always found that the ize Wathings mncrease in quantity as the 
deposit passes to a clay, and ıt 1s fiom this pomt of view that the 
subdivision has its 7azsoz a’éyre We often designate the lightest 
particles by the name aigillaceous matter but usually there are 
associated with this verye small paiticles of indeterminable 
minerals and fragments of siliceous o1ganisms The number 
within brackets which follows the words Aine Washings 1s ob- 
tained in the same manne: as those placed afte: Minerals and 
Siiceous Organisms 

These few words will suffice to render the desc1iptions intelli- 
gible Gnieatei details will be given, as already stated, in the 
Challen,er> Report It may be added that m the majority of 
cases we have sghdified thé sediments and formed them into thin 
slides fo. micioscopic examination, and that at all times the 
examination by transmutted light has Been gariied on at the same 
time as the examination by reflected light Each descuiption is 
followed by notes upon the*dredging or sounding, upon the 
animals collected, and a discugsion of the analysis wherever a 
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complete analysis has been made, which 1s always the case with 
typical samples of the deposits 

Kinds of Deposits —We now proceed to the description of the 
various types of deposits into which it 1s proposed to divide the 
maune formations that are now taking place in the deeper water 
of the valious oceans and seas We will speak first of those 
which are met with in the deeper water of inland seas, and 
around the coasts of continents and islands, and afterwards of 
those which are found 1n the abysmal 1egions of the great oceans 
Those coast formations which are being laid down on the shores, 
or in very shallow water, and which have Deen somewhat care- 
fully desciibed previous to the recent deep-sea explorations, are 
here neglected e 

A study of the collections made by the Challenger and other 
expeditions show~— 

(1) That m the deeper water around continents and islands 
which are neither of volcanic nor coral ongin, the sediments are 
essentially composed of a mixture of sandy and amorphous 
matten, with a few remains of surface organisms, to which we 
give the name of uds, and which may be distinguished macro- 
scopically by their colour We distinguish them by the names, 
blue, red, and vv een muds 

(2) Around volcanic islands the deposits are chiefly composed 
of mineral fiagments derived fiom the decomposition of volcanic 
rocks These, according to the size of the grains, are called 
volcanic muds or sands 

(3) Near coral islands and along shoies fiinged by coral reefs, 
the deposits aie calcaicous, derved chiefly fiom the dismtegra- 
tion of the neighbowng 2eefs, but they receive large additions 
from shells and skeletons of pelagic organisms, as well as from 
animals living at the bottom These are named, according to 
circumstances, coral on coralline muds and sands 

Let us now see what me the chief characteuistics of each of 
these deposits 

Blue nud 1s the most extensive deposit now forming around 
the great continents and continental islands, and in all inclosed 
or partially inclosed seas It is characterised by a slaty colour 
which passes in most cases into a thin layer of a reddish colom 
at the uppe: surface These deposits are colomed blue by 
organic mattei in a state of decomposition, and frequently give 
off an odom of sulphuretted hydiogen When dned, a blue mud 
is grayish in colour, and rarely o1 never has the plasticity and 
compactness ofa true clay Itis finely gianulai, and occasion- 
ally contains fiagments of rocks 2cm im diameter , generally, 
howeve1, the mineials, which aie derived fiom the continents, 
and are found mixed up with the muddy matte: in these de- 
posits, have a diameter: of o 5 mm and less Quartz particles, 
often rounded, play the principal pat, next come mica, feldspai, 
augite, hornblende, and all the mineral species which come from 
the disintegration of the neighbouiing lands, or the lands tra- 
versed by rivers which enter the sea near the place where the 
specimens have been collected These minerals make up the 
principal and chasactetstic portion of blue muds, sometimes 
forming 80 pei cent of the whole deposit Glauconite, though 
generally present, 1s never abundant in blue muds The 1emains 
of calcareous organisms are at times quite absent, but occasion- 
ally they form over 50 per cent The latte: ıs the case when 
the specimen 1s taken at a consideiable distance from the coast 
and ata moderate depth These calcareous fragments consist 
of bottom-hving and pelagic Foramimifera, Mollusks, Polyzoa, 
Seipulee, Fchinodeims, Alcyonaitan-spicules, Corals, &e T he 
remains of Diatoms and Radiolauans are usually present Gene- 
rally speaking, as we approach the shore the pelagic organisms 
disappear , and on the contrary, as we proceed seawaids, the 
size of the mineral grains diminishes, and the 1emains of shore 
and coast organisms give place to pelagic ones, till finally a blue 
mud passes into®a true deep-sea deposit In those regions of 
the ocean affected with floating 1ce, the colour of these deposits 
becomes gray 1athe: than blue at gieat distances from land, and 
is futher modified by the piesence of a greater o1 less abundance 
of glaciated blochs and fragments of quatz ° 

Green Aluds and Sands —As .egaids then o1gin, composition, 
and distnbution near the shoies of continental land, these muds 
and sands resemble the blue muds They are largely composed 
of argillaceous matte: and mmeral particles of the same size and 
nature as in the, blue muds Then chief characteristic 1s the 
presence of a considerable quantity of glauconitic grains, either 
isolated o1 united mto conmetions In the latter case the grains 
are cemented together by a biown argillaceous matter, and in- 
clude, besides quartz, feldspars, phosphate of hme, and otlfer 
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minerals, more o: less altered The For vmuinifera and fragments 
of Echinode:ms and othe: organisms ın these muds ace frequently 
Mied with glauconitic substance, and beautiful casts of these 
organisms remain after treatment with weak acid At times 
there are few calcareous organisms in these deposits, and at other 
times the remains of Diatoms and Radiolarians are abundant 
When these muds are dried they become eaithy and of a gray- 
green colour They frequently give cut a sulphuretted hydrogen 
odour The green colour appears sometimes to be due to the 
presence of organic matte1, probably of vegetable origin, and to 
the reduction®of peroxide of tron to protoxide under its influence 
The green sands differ. fiom the muds only ın the comparative 
absence of the argillaceous and other amorphous matter, and by 
the more important part played by the grains of glauconite, 
which chiefly give the green colour to these sands 
° Red Muds —In some localities, as far mstance off the Bra- 
zihan coast of America, the deposits differ fiom blue muds by 
the large quantity of ochreous matter brought down by the 1ivers 
and deposited along the coast The ferruginons particles when 
mixed up with the argillaceous matter grve the whole deposit a 
reddish colour These deposits, uch in iron in the state of 
limonite, do not appeai to contain any traces of glauconite, and 
have relatively few remains of siliceous o1ganisms 

Volcanic Muds and Sands —The muds and sands around vol- 
camc islands are black o: guay, when dued they are rarely 
coherent The mineral particles are generally fragmentary, and 
consist of lapilli of the basic and acid senes of modein volcanic 
rocks, which are scoriaceous o1 compact, vitreous or crystalline, 
and usually present tiaces of alteration he minerals are 
sometimes isolated, sometimes surrounded by then matuix, 
and consist principally of plagioc.ases, sanadin, amphibole, 
pyroxene, biotite, olivine, and magnetic iron, the size of the 
particles diminishes with distance from the shore, but the mean 
diameter is generally 05 mm  Gla.aconite does not appear to 
be present in these deposits, and quartz 1s also very raie or 
absent The fragments of shells and rocks are frequently 
covered with a coating of peroxice of manganese Shells of 
calcareous organisms aie often present in great abundance, and 
render the deposit of a lighter colour The remains of Diatoms 
and Radiolarians are usually present 

Coral Muds —These muds frequently contain as much as 95 
per cent of carbonate of lime, which consists of fragments of 
Corals, calcareous Algæ, Foraminifera, Serpulee, Mollusks, and 
remains of other lime-secreting organisms lhere ıs a large 
amoan: of amorphous calcareous matte: which gives the deposit 
a sticky and chalky characte: The particles may be of all sizes 
according to the distance from the reefs, the mean diameter 
being I to 2mm, but occasionally there are large blocks of 
coral and large calcareous concretions, the particles are white 
andied Remains of siliceous oiganisras seldom make up ove 
2 or 3 per cent of a typical coral muc The residue consists 
usually of a small amount of aigillaceous matter, with a few 
fiagments of feldspar and othe: volcanic mineials, but off 
barrier and fringing 1eefs facing cori-nents we may have a gieat 
variety of iochs and minerals Beyond a depth of 1000 fathoms 
off coal islands the debiis of the 1eefs begins to diminish, and 
the remains of pelagic organisms to irciease, the deposit be- 
comes more aigillaceous, of a 1eddish o1 105e colom, and gra- 
dually passes into a Globigeiina ooze o1 1ed clay Coral Sands 
contain much less amorphous matter than coral muds, but in 
other respects they me similar the sands being usually found 
nearer the reefs and in shallower wate: than the muds, except 
inside lagoons In some regions the remains of calcareous alge 
predominate, and in these cases the name coralline mud or sand 
is employed to point out the distinction 

Sach 1s a rapid view of the deposits found ın the deeper waters 
of the littoral zones, where the cebris fiom tke neighbouing 
land plays the most 1mpoitant pait in the formation of muds and 
sands ° 

When, howevei, we pass beyond a distance of about 200 
miles from Ignd, we find that the deposits are characterised 
by the great abundance of fragmentary Volcanic materials whfth 
have usually undergone great alteration, and by the enormous 
abundance of the shells and skeletons of minute pelagic organisms 
which have fallen to the bottom from the suface waters ‘hese 
tiue deep-sea deposits may be div.ded into those in which the 
organic elements predonunate, and those in which the mineial 
constituents play the chief part We shall commence with the 
former 

> (To be continued ) 
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THE TWO MANNERS OF MOTION OF 
` WATER! « a ° 


[T has long been a matte: of very general regret with those 
who are interested ın natural philosophy that i spite of the 

most strenuous efforts of the ablest mathematicians the theory of 
fimd motion fits very ul with the actual behaviour of fluids, and 
this fo. unexplained feasons The theory itself appears to be 
very tolerably complete, and affoids the means of calculating the 
1esults to be expected ın almost every case of fluid motion, but 
while .n many cases the theoretical regults agree with those actu- 
ally obtained, in other cases they are altogether different 

If we take a small body, such as a iaindrop, moving through 
the air, the theory gives us the tiue law of resistance , but if we 
take a laige body, such as a ship moving through the water, the 
theoretical law of resistance 15 altogether out , and what 1s the 
most unsatisfactory part of the matter y that the theory affords 
no clue to the reason why it should apply to the one class more 
than to the other 

When seven years ago I had the hopour of lecturing in this 
100m on the then novel subject of vortex motion, I ventured to 
insist that the :eason why such 1ll success had attentled our theo- 
retical efforts was because, owing to the uniform clearness or 
opacity of water and air, we can see nothing of the internal 
motion, and while eahub.ting the phenomena of vortex imgs in 
water, rendered stuukingly appaient by partially @ofourinp the 
water, but otherwise as stuikingly mvisible, I ventured to predict 
that the more general apphcation of this methgd, which I may 
call the method of colour-bands, would 1eveal clues to those 
mysteiles of fluid motion which had baffled philosophy 

To-night I venture to claim what 1s at all*events a partial 


verification of that piedictidh The fact that we can see as fat, 


into fluids as into solids naturally raises the question why the 
same success should not have been obtained u? the case of the 
theory of fluids as in that of sclids The answer is plain enough 
As a rule theie 1s no ite:nal motion im solid bodies, and hence 
ow theory, based on the assumption of relative internal rest, 
applies to all cases It 1s not, however, impossible that an at 
all events seemingly Solid body should have inteinal motion, and 
a simple experiment w.ll show that 1f a class of such bodies 
existed they would apparently have disobeyed the laws of motion 

These two wooden cubes ai2 apparently just alike, each has a 
string tied toit Now if a ball 1s suspended by a string you 
all know that it hangs vertically below the pomt of suspension, 
oi swings hike a pendulum, you see this one dogs so, the othe: 
you see behaves qute differently, tunmg up sideways The 
effect 1s very str.king so long as you do not know the cause 
There 1s a heavy revolving wheel inside which makes it behave 
like a top 

Now what I wish you t@see 1s that had such bodies been a 
work of Natue so that we could not see what was going on—if, 
for stance, apples were of this nature*while peais were what 
they are, the laws of motion would not have been discovered, o: 
if discovered for peais would not have apphed to apples, end so 
would hardly have been thought satisfactory a 

Such 1s the case with fluids Here aig two vessels of wate 
which appear exactly similar, even moe so than the solids, 
because you can see ight thiough them, and there ıs nothing 
unreasonable in supposing that the same laws of motion would 
apply to both vessels The application of the method of colour- 
bands, however, reveals a secret—the wate: of the one 1s at rest 
while that in the other 1s ın a high state of agitation 

I am speaking of the two manneis of motion of water—not 
because there are only two motions possible looked at by then 
geneial appearance the motions of watei are infinite in number , 
but what it 1s my object to make @eai to-night is that all the 
valious phenomena of moving wate: may be divided into two 
bioadly distinct classes, not accoidmg to what with uniform 
fluids are their apparent motions, but according to what are the 
inteinal motions of the fluids which aie invisible with clear fluids 
but which become visib.e witn colom-bands - 

The phenomena to be shown will, I hope, have some interest 
in themselves, but then intrinsic interest 1s as nothing compared 
to then philosophical .nterest On this, however, I can but 
slightly touch I have already pointegl out that the problems of 
fluid motion may be divided nto two classes, thse 1n which the 
theoretical results agree wath the e,pei1imental and those in which 
they aie altogethe: dfiferent Now what makes the 1ecognmition 
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of the two manneis of internal motion of fluids so important 1s 
that all those problems to which the theory fits belong to the one 
class of intemal motigns The point before us to-night 1s simple 
enough, and may be well expressed by analogy Most of us 
have more o1 less familiauity with the motion of troops, and we 
can well undeistand that there exists a science of military tactics 
which treats of the best manœuvres to meet particular circum- 
stances Suppose this science proceeds onthe assumption that the 
discipline of the troops 1s perfect, and hence takes no account of 
such moral effects as may be produced by the presence of an 
enemy Such a theory would stand ın the same relation to the 
movements of troops as that of hydiodynamics does to the move- 
ments of wate: Fo: although only disciplined motion may be 
,ecognised in military tactics, troops have another manne: of 
motion when anything disturbs their order And this ıs pre- 
cisely how it 1s with wate: * ıt will move in a perfectly direct, 
disciphned manne: unde: some cucumstances, while under 
others ıt becomes a mass of eddies and cioss streams, which 
may be well lkened to a whuling stiugghng mob, whee 
each individual element is obstructing the otheis Nor does 
the analogy end heie , The circumstances which determine 
whether the motion of troops shall be a march or a scramble 
are closely analogous to those which determine whethei the 
motion of water shall be duect or sinuous In both cases 
there 1s a certain influence necessary for oide: with tioops, 
it 1s disgpline, with water, it 1s viscosily or tieaclyness 
The better the discipline of the troops, or the more tieacly the 
uid, the less likely 1s steady motion to be disturbed unde: any 
circumstances On the othe: hand, speed and size me in both 
cases influences conducive to unsteadiness Lhe large: the army 
and the naoie rapid the evolutions the gieatei: the chance of dis- 
order , so with fluid, the larger the channel and the greater the 
velocity the more chance of eddies With troops some evolu- 
tions ae much more difficult to effect with steadiness than others, 
and some evolutions which would be perfectly safe on parade 
would be shee: madness in the presence of an enemy It 1s 
much the same with wate: 

One of my chief objects in introducing this analogy is to illus- 
trate the fact that even while executing manceuvies in a steady 
manner there may be a fundamental difference in the condition 
of the fluid This 1s easily realised in the case of tioops, difficult 
and easy manceuvies may be executed in equally steady manners 
if all goes well, but the conditions of the moving troops are 
essentially different, for while in the one case any slight dis- 
aulangement would be easily rectified, in the othe: ıt would 
inevitably lea@to a scramble ‘Lhe sowce of such a change in 
the manne: of motion may be ascribed either to the delicacy of 
the manoeuvie or to the upsetting disarrangement, but as a matter 
of fact both these causes are necessary Inthe case of extreme 
<lelicacy an indefinitely small distuibance, such as 1s always to be 
counted upon, will effect the change ® Unde: these circumstances 
we may well desciibe the condition of the tioops in the simple 
manoeuvre as stable, while that in the difficult manceuvie 1s un- 
stable, ze will beak down on the smallest disar:angement 
The Shgligdisaiiangement is the immediate cause of the bieak- 
down 1n the same sense as the sound of a voice 1s sometimes the 
cause of an avalanche,ebut smmce such disatrangement 1s certam 
to occu: a condition of instability is the 1eal cause of the change 

All this 1s exactly tiue for the motion of wate. Supposing no 
disairrangement, the wate: would move in the manner indicated 
in the theory, just as if there were no disturbance an egg would 
stand on its end, but as there 1s always some slight distu bance 
itis only when the condition of steady motion 1s mote oi less 
stable that ıt can exist In addition then to the theonies either 
of military tactics o1 of hydiodynamucs, it 1s necessary to hnow 
under what cucumstances the manceuvies of which they tieat aie 
stable or unstable It 1s in*definitely sepaiating these that the 
method of colou-bands hes done good service, which will 1e- 
move the disciedit in which the theory of hydiodynamics has 
been held 

In the fist place it has shown that the piopeity of viscosity 
o: treaclyness possessed mote or less by all fluids is the general 
influence conducive to steadiness, wh.le, on the othe: hand, 
space and velocity have the counte: influence Also that the 
effect of these influences ıs subject to a perfectly definite law, 
which 1s that a,particulartevolution becomes unstable for a defi- 
nite value of the viscosity divided by the product of the velocity 
and space This law expluns a vast number of phenomena 
which have hitherto appeared paradoy cal One general con- 
clusion ıs that with sufficientl§ slow motion all manners of motion 
are stable e ° 
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The effect of viscosity 1s well shown by introducing a barfd o 
coloured water acioss a beaker filled with clear water at rest 


Then, when all ıs quite still, turn the beaker about its axis The” © 


glass turns, but not the water, except that which 1s quite close fo 
the glass The colomed wate: which is close to the glass is 
drawn out into what loohs like a long smear, but it is nota 
smear It is simply a coloui-band eatending fiom the pomt in 
which the colom touched the glass ın a spiral manner inwards, 
showing that the viscosity 1s slowly communicating the motion of 
the glass to the wate: within To show this ıt 1s only necessary 
to turn the beaker back, and the smear closes up until the 
colour-band assumes its 1adial position Throughdut this evolu- 
tion the motion has been quite steady—quite according to the 
theory e 

When wate: flows steadily, ıt flows in streams Water flowing 
along a pipe 1s such a stream This ıs bounded by the solid 
suiface of the pipe, but 1f the wate 1s flowing steadily we can 
imagine the water to be divided by ideal tubes into a faggot of 
indefinitely small stieams, any one of which may be colowed 
without altering its motion, just as one column of infantry may 
be distinguished from anothe: by colou: 

If there is mternal motion, it 1s clear that we cannot consider 
the whole stream bounded by the pipe as a faggot of elementary 
streams, a> the water 1s continually crossing the pipe from one 
side to anothe:, any more than we can distinguish the streaks of 
colour in a human stieam ın the corridor of a theatie 

Solid walls me not necessary to form a stream The jets from 
a fountain o: the cascade in Niagara aie streams bounded by 
flee surfaces A uve: 1s a stream half bounded by a solid surface 
Streams may be parallel, as ın a pipe , converging or diverging, 
as in conical pipes, o1 they may be straight and curved All 
these cucumstances have then influence on stability in the manne1 
indicated in the accompanying diagram 


CIRCUMSTANCES CONDUCIVE TO 
Du ect or Steady Motion Sınuous or Unsteady Motion 


{1} Viscosity or fluid fiction (5) Paiticula: variation of 
which continually destioys dis- velocity actoss the stream, as 
turbance Thus tieacle is when a stream flows through 
steadier than water still water 


(2) A fiee bounding surface (6) Solid bounding walls 


(3) Converging solid boun- (7) Diverging solid bounding 
dairies walls 


(8) Cuvatme with the velo- 


(4) Curvature of the stieams 
city greatest on the inside 


with the velocity gieatest on 
the outside 


It has fo: a long time been noticed that a stieam of fluid 
through fluid otherwise at iest 1s in an unstable condition It 1s 
this instability which renders flames and jets sensitive to the 
shght disarrangement caused by sound 

I have herea glass vessel of clean wate: in font of the lantern, 
so that any colow-bands will be projected on to the screen 
You see the ends of two vertical tubes facimg each other 
nothing 1s flowing thiough these tubes, and the wate. in the 
vessel is atiest I now open two taps, so as to allow a steady 
stieam of coloured water to enter at the lowe: pipe, water 
flowing out at the upper The wate: enteis quite steadily, forms 
a soit of voitex 1ng at the end, which pioceeds across the 
vessel, and passes out at the lowe: pipe ‘Lhe coloured stieam 
then extends straight acioss the vessel, and fills both pipes you 
see no motion, it looks like axed glassiod The Ęied water 1s, 
howeve1, flowing slowly, so slowly that viscosity 19 paramount, 
and hence the stream is steady As the speed ıs increased, a 
certam wiggling, sinuous motion appeais in the column, a httle 
faster andthe column bieaks up into beautiful and well-defined 
eddies, and spweads into the su1:0ounding water, which, becoming 
opaque with colom, giadually diaws a veil ove: the experiment 
The final breaking up of the column was doubtless determined 
by some slight vibrat.on in the apparatus, but such vibration, 
which is always going pn, will not affect the stieqmm until if 1s in 
a‘sufficiently unstable condition The same 1s tiue of all streams 
bounded by standing water 

If the motion 1s sufficiently slow, according to the size of the 
stream and the viscosity, the stream 1s steady and stable Then 
at a certam critical velocity, dete:mined by the ratio of the 
viscosity of the*water to the diameter of the stieam, the steam 
becomes unstable So that under any conditions which involve 
a stream through suounding water, the motion becomes Mo: 


stable at sufficiently great velocities 
ad s 
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peN ow one of the most noticeable facts ın experimental hydio- 
dynamics 1s the difference in the way in which water flows along 
cgntiacting and expanding channels Such channels ae now 
projected on the scieen, suiounded and filled with clean, still 
wate. The mouth of the tube at which the water enters 1s 
wide , the tube then contiacts fo. some way, then eapands again 
gradually until it is as wideasat the mouth At present nothing 
is to be seen of what is gomg on On coloui.ng one of the ele- 
mentary streams, howeve1, outside the mouth a colom-band is 
formed This colour-band 1s diawn m with the sunounding 
water, and shows whats going on. It enteis quite steadily, 
preserving its clear stweak-like characte: until .t has reached the 
neck, where convergence ceases , then on entering the expanding 
clfinnel it 1s altogethe: broken up into eddies Thus the motion 
is direct and steady in the contiacting tube, sinuous in the 
expanding 

Thé theory of hydrodynamics affords no clue to the cause of 
this difference, and even as seen by the method of colou-bands 
the reason foi the sinuous motion 1s not cbvious Ifthe curent 
be started suddenly at the first instant, the mo*ion 1s the same in 
both parts of the channel Its changing in the expanding pipe 
seemed to imply that there the motion 1s unstable If this were 
so, it ought toappeai fiom the theory 1 am ashamed to think 
of the time spent in trying to make this out fiom the theory 
without any result I then had 1ecouse to the method of colour 
again, and found that there 1s an intermediate stage 

When the tap is fist opened, the immediately ensuing motion 
is nearly the same in both parts, but, while that in the con- 
tracting tube maintains its character, that im the expanding 
changes its characte: a vortex umg 1s formed which, moving 
forwards, leaves the motion behind tha: of a parallel stream 
through the suirounding wate: When the mction 1s sufficiently 
slow, the stieam is stable, as alieady eaplaired , there 1s then 
direct motion in both the contracting and expanding portions of 
the tube, but these are not similar, the ‘ist beng a faggot of 
similar elementary contiacting stieams, the latte: bemg that of 
one parallel stream thiough sunounding flud ‘The fist is a 
stable form, the second an unstable, and on incieasing the 
velocity the fust remains, while the seconc beaks down, and, as 
before, the expanding tube 1s filled w.th edd.es This expe- 
ment 1s typical ofa laige classof motions WI eneve: fluid flows 
through a nanow neck, as ıt approaches the reck it 1s steady, 
after passing the neck it 1s sinuous The same 1s produced by 
an obstacle ın the middle of a stieam, and virtually the same 
by the motion of a solid thiough the water 

The object piojected on the screen 1s not unlike a ship Here 
the ship is fixed and the wate: flowing past it, but the effect 
would be the same were the ship moving though the wate: In 
the font of the ship the stieam 1s steady, so long as it contacts, 
until ıt has passed the middle, you then see the eddies formed 
as the stieams eapand again round the stein It 1s these eddies 
which account for the difference between the actual and theo- 
1etical 1esistance of ships 

It appears then that the motion in the expanding channel 1s 
sinuous, because the only steady motion is that of a stream 
through still wate: Numerous cases m which the motion is 
sinuous may be explained in the same way, but not all If we 
have a patallel channel, neithe: contracting o“ expanding, the 
steady moving streams will be a faggot of steady parallel elementary 
streams all in motion but having different velocities, those in the 
middle moving the fastest Here we have astieam but not though 
standing wate: When this investigation began, it wis not known 
whethe: such a stream was ever steady, but there was a well- 
known anomaly in the resistance encountered in parallel channels 
In 1ivers and all pipes of sensible size experience had shown that 
the resistance increased as the square of the velocity, whereas in 
very small pipes, such as 1epresent the srrallei veins in animals, 
Poiseuille had proved that the resistance inciease® as the velocity 
Thus since the resistance would be as the square of the velocity 
with smuous motion, and as the velocity in the case of duect 
motion, 1t appeared that the discrepancy would be accounted for 
if ıt could be shown that the motion beaomes unstable at suffi- 
ciently large velocities according to the size of the ppe This 
has been done You see on the scicea a pipe with its end open 
It 1s surrounded by water, and by opening a tap I can draw the 
water though it This makes no difference to the appearance 
until I colour one of the elementary streams, gvhen you see a 
beautiful streak of colou extend all along the prpe So fm the 
stream has been running steadily, and it appears quite stable 
Athe speed increases the colowm-band natuial!y becomes finer, 
but on reaching a certain speed the cologr-band becomes unsteady 


and mixes with the suriounding fluid filing the pipe ‘his 
sinuous motion comes on at a definite velocity , dimimish the 
velocity evei so httle, the band becomes Stiawht and clear, m- 
crease it again and it bieaks up This emtical speed depends 
on the size of the tube ın the exact inverse ratio, the smalle: the 
tube the greate: the velocity Also the moie viscous the flud 
the gieate: the velocity. 

We have here then pot only a complete explanation of the 
difference in the laws of resistance generally experienced and that 
found by Poiseuiule, but also we have complete evidence of the 
instability of steady streams flowing between solid surfaces The 
cause of this instability 1s not yet completely asce1tained, but this 
much 1s ceitain, that while lateral stiffness in the walls of the 
tube 1s ummmpoitant, inexrensibility œ tangential rigidity 1s essen- 
tial to the cieation of eddies I cannot show you this, becauge 
the only way m which we can prodfice the necessary condition 1s 
by wind blowing ove: the surface of wate. When the wind 
blows over water at impaits motion to the suface of the water 
just as a moving solid surface Moving in this way the watei 
Is not susceptible of eddies, it 1s unstable, but the result 1s 
waves ‘This 1s proved by 1 very old eapenment, which has 
recently attıacted considerable notice If oil be put on the 
suiface it spreads out mio an indefinitely thi sheet with only 
one of the characteristics of a solic stuface, it offers resistance, 
very sLght, but still 1esistance to extension o1 contraction 
This resistance, slight as it 15, 1s sufficient to entuely alter the 
character of the motion It 1endeis the motion “of the water 
unstable inte:nally, and instead of waves what the wind does 1s 
to pioduce eddies beneath the surface oethose who have 
obseived the phenomenon of oi preventing waves theie 1s 
piobably nothing more stuking throughout, the eegion of 
mechamcs A film of oil go thin that we have no means of 
lustiating its thickness, and which cannot be perceived except 
by its effects—which possesses no sr, pioperties that 
can be made apparent to ou: senses-—is yet able to prevent an 
action involving foices the strongest that we can conceive, able 
to upset ou ships and destroy our coasts This, however, 
becomes intelligible when we peiceive that the action of the oil 
1s not to calm the sea by sheer foice, but meiely, as by its moral 
force, to alte: the manne: of motion produced by the action of 
the wind from that of the tenible waves on the suface into the 
harmless eddies below The wind brings the wate: mto a highly 
unstable condition, into wrat morally we should call a condition 
of gieat excitement: , the oil by an influence we cannot perceive 
diuects this excitement This influence, although insensibly 
small, ıs howeve: now picved to be of a mecham.cal kind, and 
to me if seems that this instance of one of the most powerful 
mechan.cal actions of which the forces of Natme aie capable 
being entirely controlled by a mechanical force so shght as to be 
imperceptible does away with every argument against strictly 
mechan cal sources for wha& we may call mental and moral forces 

But to 1etuin to the instability ın parallel channels This 
has been the most complete as well as the most defnite 1esult 
of the method of colom-bands The cncumstances aie such as 
iende: defimte experiments possible , these have begs mäe and 
reveal a definite law of instability, which law has been tested by 
reference to all the numerous and impeitant experiments that 
have been iecoided with reference to the law of resistance in 
pipes, whence it appeais that the change in the vauation of the 
1esistance fiom the velocity to the squaie of the velocity agiees 
as regards the velocity at which it occurs with the change fiom 
stability to mstabilty It is thus shown that wate: behaves in 
exactly the same manner, whetle: the channel is, as in Pois- 
eulle’s expeiiments, of the size of a hau, o1 whether it be the 
size of a wate: main o1 of the Mississipp1 The only difference 
being that in onde: that the motions may be compaired the 
velocities must be inveisely as the size of the channels "This 
is not the only port explained @ 

If we consider othe: fluids than wate, some fluids hke oil 
o tieacle apparently flow more slowly and steadily than 
water , this however 1s only in smaller channels The velocity 
at which sinuous motion commences increases with the viscosity 
Thus while wate. in ordinary stieams 1s always above its 
critical velocity and the motion sinuous, the motion of treacle in 
such streams as we see 15 below its citical velocity and the 
motion 1s steady But if Nature had®pioduced jivers of treacle 
the size of the Thames the treacle would have flowed as easily as 
wate: Thus in the lafa streams fiom a volcano, although 
looked at closely the lavg has the consistency of a pudding, in 
the lage and iaprtl stieams dow the mountain side the lava 
flows with eddies hke wate . 
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There .s now only one experiment left This 1elates to the 
effect of curvatme in the stieams on the stability of the motion 
Here again we see the whole effect altered by apparently a very 
sight cause If the wate: be flowmg in a bent channel in 
steady streams, the question as to whethe: the motion will be 
stable or not tuns on the vaiation of the velocity across the 
channel In fiont of the lantein is a cylinder with glass ends, 
so that the hght passes thiough in the dugction of the axis ‘The 
cylinde: is fall of water, the disk of ught on the screen being 
the hght which passes thiough this wate, and 1s bounded by the 
cnculaı walls of the cylinde: By means of two tubes tempo- 
iailly attached, a stieam%f colow is introduced so as to forma 
colou-band right across the cylindei, extending from wall to 
wall , the motion is very slow, and, the taps bemg closed and 
the tubes removed, the colom-band is practically stationary 
The vessel 1s now caused fo 1evolve about its axis At fist 
only the walls of the cylinder: move, but the colour-band shows 
that the water giaduall} takes up the motion, the streak being 
wound off at the ends into two spual hnes, but othe wise 1e- 
maining stil and vertical , when the streak 1s all wound off and 
the spirals meet in theemiddle, the whole wate: 1s ın motion 
But as the vessel is 1evolying, the motion ıs greatest at the out- 
side, and is thus stable [here aie no eddies, although the 
spual iings are so close as neatly to touch each othe: The 
vessel stops, and gradually stops the water, beginning at the out- 
side If hys went on steadily, the spnals would be unwound 
and the stieak restored, but as the velocity is now gieater 
towaids the centie, the motion 15 unstable foi some distance 
from the outside, and eddies form, bieaking up the spuals for a 
cetan distance towards the middle, but leaving the middle 
r1evolvingesteadik, Besides indicating the effect of curvatwe, 
this experiment neatly dlustiates the action of the earth’s surface 
on the an moving oxe: 1t, the vaiition of temperatue having 
much the same,effect on the stability o° the moving flud as the 
curvatuie of the vessel ‘Lhe moving n 1s unstable for a few 
thousand feet above the eaith’s suface, and the motion conse- 
quently sinuous to this height The mixing of the lowe: and 
upper strata pioduces the heavy cumults clouds, but above this 
the influence of the temperature predominates , the motion 1s 
stable, and clouds, if they form, are stratus, hke the inner spuals 
of the colow-bands 


REPORT ON ATMOSPHERIC SAND-DUST 
FROM UNALASKA * 


HE @peciifen of sand which fell durmg a .1ain-storm, 
Octobe: 20, 1883, at Unalaska, Alaska, has been sub- 
nutted to micioscopical analysis, and found to be undoubtedly of 
volcanic origin It ıs gray, and the giains are rather un form 
in size, iately attaining a diameter ofo 35 mm Unde a han 
lens can be distinguished light-colomed crystals and fiagments 
which are occasionallye glassy un lustre, mixed with others of 
daike: coloms , both are moire or less dusty .n appearance fiom 
the prgsence of fine: paiticles Foi convenience of manipulation 
and picecMmion, as well as to iende: the optical tests more 
definite and decisive, the sand was mounted in Canada balsam 
upon glass slides, afte:*the manne: of thin sections of 1ocks for 
microscopical investigations It is composed chiefly of either 
bioken o: complete cijstals of feldspar, augite, hoinblende, and 
magnetite, with numerous fragments of giound-mass and a few 
small particles of glass freaghted with giains of non owde or 
othe: heavy minerals The feldspai frequently occms in well- 
preserved crystals Cleavage plates are common, but nicgular 
fragments predominate A few thin cleavage lamelle parallel 
to the base between ciossed nicols show no bending due to 
polysynthetical twinning, arel extinction takes place when the 
lines which indicate the clinopinacoidal cleavage me parallel to 
the pumcrpal section of ether nicol While it iy evident that 
such thin plates aie o1thoclase, the picvailing feldspar 1s un- 
doubtedly basic plagioclase, fo. chemice] analysis shows the sand 
to contain only 52 48 per cent $10, The perfect crystals me 
usually about o 15 x O13 mm ın size, and slightly tabular, 
parallel to the clinopmaconl At times they present an almost 
hexagonal aspeci, and generally contar inclusions so abundantly 
as to rende: the middle poition feebly tianslucent Among the 
imprisoned paicles may be 1ecognised hornblende miciolites, 
gams of non oxide with ciystallites ofan indete:minable nature, 
and then arangement frequently imparts # distinct zonal struc- 
tue to the feldspar The hpinblend® whieh is not neaily as 
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piominent a constituent of the sand as the feldspai, occurs chiefly 
in cleavage plates and inegula: angula: fragments 
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biown to daik brown colow, with deep absorption and strfhg o 


pleochioism, as in the andesite which it characterises The size 
of the hoinblende fiagments vanes within small limits, averaging 
oro x 005 mm, and the extinction angle 1» about 9° It 
occasionally contains numerous crystallites arranged paiallel to 
the vertical {c’) ams In the numbei of slides examined several 
brownish folie, apparently of biotite, were observed unde: such 
cucumstances that their characterising optical piopeities could 
not be satisfactorily determined Of the FeMg silicates augite 
isthe most abundant It is of a pale feen colow, non-pleo- 
chioitic, and its angle of extinction as seen in the cleavage plates 
is about 46° Like hoinblende, ıt 1s found generally in inegula 
fragments The piismatic flagments vary fiom o to to o 35mm 

ın greatest length The giains of magnetite, which may, in còn- 
siderable quantities, be 1eadily picked out of the sand with a 
magnet, are foi the most pait of niegula: outline and small size. 
Instead of forming independent grains of themselves, they aie 
generally found cleaving to fragments of the giound-mass, or 
included ın the othe: minerals 

Besides the mineral ingredients already mentioned, the sand 
contains numerous liegulai grains swarming with clea: ciystal- 
lites and miciolites embedded in a grayish tianslucent to tans- 
parent, often amorphous, base These composite fiagments cor- 
1espond to the giound-mass of the eruptive 1ocks to which the 
volcanic sand is allied They vary in size up to a diameter of 
o 26mm , and aie generally rendered heavier than they would 
otheiwise be by small paiticles of magnetite ort augite The 
crystal fragments fiequently have poitions of the giound-mass 
attached to them, and present that 1agged appeaiance which dis- 
tanguishes volcanic sand fiom that which has been produced by 
othe: methods Feldspai, augite, hornblende, magnetite, with 
fiagments of the giound-mass, make up the bulk of the sand 
Its composition is that of a hommblende-andesite very hke those 
which ocem at many points along the western coast One is 
suipiised to find a conspicuous deficiency in the most common 
and geneially prevailing element of volcanic ashes It 1s true 
that cleat o1 sparingly microlitic glass particles are found in the 
sand fiom Unalaska, but they are 1athe: exceptional and un- 
common This paucity in glass fragments may be 1eadily com- 
piehended by reflecting upon the ongin and distibution of 
volcanic ashes 

The United States Geological Survey paity sent out last summer 
in my chaige under the duection of Capt Dutton for the recon- 
nussance of the southein portions of the Cascade Range, col- 
lected a lot of voleanic sand about a dozen miles north-east of 
Mount Shasta It does not form a thick deposit, but is wide- 
spread ove: the basaltic slopes south of Sheep Roch, and hke 
that collected at Unalaska consists chiefly of crystal flagments, 
of which feldspai is the most abundant Hoinblende, hyper- 
sthene, augite, and magnetite ae less prominent In addition 
to these and numerous fiagments of miciolitic ground-mass, thee 
aie many cleat o1 spauingly ciystallitic glass particles of a 
pumiceous characte: The composition of the sand is that of a 
hypersthene-beaiing hoinblende-andesite like that which forms 
the well-preserved and prominent ciate spiinging up fiom the 
noith-westein slope of Mount Shasta, about two miles fiom that 
summit This crate: is the counterpait of Shasta cone, when 
we conside: the whole volcanic pile, and has been chuistened 
Shastina by Capt Dutton to dicate the 1elation ıt beas to its 
majestic neighbour In the volcamic sand which travelled about 
a dozen miles north-east fiom Shastina, giams may be found 
having a diameter of o 5 mm, so that it is, on the whole, con- 
siderably comse: and less uniform than that which fell at Una- 
laska, Octobe 20, 1883, but like the latter ıt 1s made up chiefly 
of fiagments ofg ystalline matte: 

On the othe: hand, volcanic dust which has been cuued long 
distances 15 composed piimcipally of glassepaiticles, and there is 
a conspicuous paucity of ciystals and fragments of dense micio- 
ltic giound-mass That which emanated fiom acate: in Ice 
lad and fell over NorWay and Sweden March 29 and 30, 1875, 
more than 750 miles from its source, 1s composed almost exclu- 
sively of shaip-edged angula: glass fiagments with curved sides 
These splinteis, chips, and shaids of glass show by their more 
o1 less curved outlines, as well as by then tubular or vesicular 
structure, that tlfey differ from pumice only in being fragmental 
In the formation of pumice the inflation and distension by m- 
closed steam and gases 1s caited so fai as to produce a fioth, 
but if the same process be continued until explosion takes place, 
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volcanic dust will be the result The same might be said of the 

rakatoa dust which has been collected fai fiom its source 
‘That which fell August 27 at Batavia, about sixty mules from 
Krakatoa, according to Renard, consists chiefly of glass particles, 
with plagioclase, augite, rhombic pyioxene, and magnetite, 
giving the general composition found in some augite-andesites 
In Krakatoa dust and pumice obta:ned from various localities 
in the vicinity of the Java coast, I have always found glass the 
most abundant constituent The :hombic pyioxene, hypersthene, 
predominates largely ove: ‘augite, and as Mr Iddings has already 
shown, the ejected mgterial belongs to hypersthene-andesite very 
like the pumiceous variety of the same 1ock upon the south- 
western slope of Mount Shasta in the Cascade Range 

While it 1s evident that all kinds of ejected material, from the 
finest dust to the coarsest fragments, may be found upon their 
_ parent cone, yet it is true that all ashes which have been trans- 
ported by the winds for distances greate: than one hundred miles 
are composed chiefly of glass fragments distinguished by then 
pumiceous character Volcanic glass may be considered an 
almost inevitable product of violent eruptions , and of all the ım- 
portant constituents of sand and dust formed ın this way, it 1s 
the lightest Furthermote, for a ieason easily explained, it 1s 
blown to much finer dust-particles than any of the products of 
crystallisation In a magma where crystallisation is taking place, 
the absorbed gases and uncombined water under enormous ten- 
sion are gradually accumulated in that portion which ıs most 
liquid and least individualised In ths way tne portion of the 
magma which upon solidification yields glass becomes stored 
with the energy that will cause its distension and perhaps blow 
itto atoms when the mass 1s 1elieved from the antagonising 
pressure The individualised and unindividualised portions of 
the magma may be iriegularly commingled, or they may arrange 
themselves, as is frequently the case ın obsidians from Oregon, 
in more or less regular alternating bands The steams of 
microlites must necessarily impuison less uncombined water o1 
absorbed gases than the bands between them, so that when the 
pressure 1s relieved the latter will sufe: the greatest amount of 
distension If the tension of the confined water and gases 1s 
great enough, the amorphous portion of the magma may be 
blown to glassy dust, while the individ 1alised portion, pulverised 
rather by exteinal than internal forces, 1s not reduced to so 
high a degree of fineness Volcanic dust 1s the extreme term of 
a series which begins ın compact lava, and has for its middle 
members pumice in different stages of inflatior It appears to 
be a significant fact, at least as fa: as I have had an opportunity 
to observe, that effused pumice, z¢ pumice which occurs in 
places as froth upon a stream of obsidian .nto which it gradually 
passes, 1s highly miciolitic The glassy partit.ons which bound 
the more or less rounded vesicles aie crowded with muciolites 
and crystallites, while in eyected pumice where long, distended 
vesicles prevail, o1 ın volcanic glass dust, the products of cys- 
tallisation are comparatively few or entirely wanting 

Prof F W Clarke, chief chemist cf the United States Geo- 
logical Survey, has determined the amount of silica in the sand 
which fell at Unalaska, as well as that from the north-eastern 
slope of Mount Shasta The former contains 52 48 S10, As 
should be expected, ıt 1s more basic than hoinblende-andesite, 
and indicates that the acid portion of zhe magma—the volcanic 
glass in the form of dust—was blown away ficm the sand It 
is well known that the glassy base ıs in general the most acid 
portion of a rock, and any mechanical means by which the 
magma 1s separated into crystal sand and glass dust divides the 
rock into a basic and acidic portion This division is m certain 
degrees indicated by the analysis of Renard and Iddings of 
material from the recent eruption of Krakatoa The pumice 
contained only 62 pe: cent of S10, wmle the dust which fell at 
Batavia, according to Renard, contained 65per cet of S10, The 
few observations I have been able to gathe: indicate that even 
unde: favourable circumstances volcaric sand ıs not caned a 
hundred mules from its source, while dust form the same vent 
may be d.striuted over many hundreds of mies beyond the sand 

It is unfortunate that we do not possess more definite ahd 
detailed knowledge with reference to the somce and distribution 
of the volcanic sand from Unalaska Mr Applegate, m his 
letter of transmittal dated October 22, says, “I forward by this 
mail a sample bottle of sand that fell dung the storm of 
October 20, 1883 At 230 pm the ar Became suddenly 
darkened like might, and soon after a shower of mixed sand and 
water fell foi about ten minutes, covering the ground with a thin 
layer The windows were so covered that it was impossible to see 
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though them This sand .s supposed to have come eithe fiom 
the Mahushin or the new volcano adjacent to Bogeslov The 
former is a distance of about nmeteen mfles to the south-west, 
but for yeas has only issued forth smoke o1 steam The latter 
1s a new one which made its appearance this summer, and bust 
out fiom the bottom of Behiing Sea It has been exceedingly 
active, and has alieady formed an island from 800 to 1200 feet 
high Bogeslov is abut sixty miles fiom here (Unalaska) in a 
west dnection The new volcano 1s about one-eighth of a mile 
north-west of it’ Judging alone from the size of the giains of 
sand ıt seems probable that it may,have been brought fiom 
Bogeslov Its paucity in glass fragments as compared with the 
coarse sand fiom a dozen mules north-east of Shastina, indicates 
that it was cairied a cons.derable distance from its source, so as 
to allow a pretty complete assorlang of the material by the 
wind 

Giewingk, who has given us the mos important gontiubution 
to the geology of Alasxa, mote especially of the Aleutian 
Islands, has prepared a geological map of Unalaska, and repoits 
the volcanoes there as emitting basic lavas which, from his 
meagre description, appeal to be similar to those poured out by 
volcanoes of the Cascade Range It seems very probable that 
the volcanic sand ejected by Mahushin must be of the same 
general composition as that which lately fell at Unalaska 
Grewingk’s work conta.ns a description of the island of 
Bogeslov, but ın it are contained no petrographic ®fStes of ım- 
portance Of the 10cks on the new volcanic island north-west 
of Bogeslov, for which the name Grewingk hag been proposed, 
we have no information Ifthe sand unde: consideration 1eally 
came from Grewmgk, as seems most probable, we should 
expect the island to be made up of hoirnblende-Andesite 

In connection with the afl-absoibmg topic, the pecuhar sun- 
set phenemena, much has been said of volcanic dust fiom 
Krakatoa <A suprisingly wide distribution has been assigned 
to it, and theire is doubtless considerable scepticism concerning 
its identification The forms of glass particles in volcamic dust 
are peculiar, and this, taken in connection with their isotropic 
character, renders them easily recognised under a polarising 
microscope In the annesed figures Series No 1 gives the out- 
lines of glass fiagments in Kiakatoa dust Series No 2 1s taken 
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from the volcanic dust which fell i Norway ang Sweden, 
March 29 and 30, 1875 Series No 3 1epresentS thé curious 
fragments found in an old quaitz-porphgry tufa at Breakheait 
Hall, in Sangus, north of Boston The forms of glass particles 
seen in the volcanic dust collected by Mr Russell near the 
Truckee Rivei are represented in Serres No 4 The fragments 
1epresented in Series No 3 are now chiefly quartz, but weie once 
particles of volcanic glass, and show that in the early geological 
history of Eastern Massachusetts there were volcanoes belelung 
forth volcanic ashes like that of recent times, and flooding the 
country with acid lavas whose beautiful and regular Aurdal band- 
ing has puzzled many obseiveis and led them to suspect its 
sedimentary org It seems redSonable to suppose that the 
Grewingk crater must have yielded dgist as well as sand, and that 
the forme: can, with a high degree of probability, be distin- 
guished fiom the dust of Krakatoa The glass dust from 
Grewingh, judging from that seen in the Unalaska sand, 1s less 
clouded than that from Java In the Krakatoa dust it 1s hyper- 
sthene which is associated with the feldspar, augite, and mag- 
netite, but in Giewingk dust we should expect to find hornblende 

A complete knowledge of the distribution of volcanic sand 
and dust has such an impoitant bearing upon meteorological con- 
ditions, as well as upon volcanic phenomena, fhat it 1s hoped 
accurate and continuous tbservations may be made upon this 
subject at suitable metegrological stations When we consider 
the dust in cities ring Pons the ground into the an during dry 
weather, as well as contributions, frequently glassy, made by 
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various furnaces and factones, it 19 evident that observations for 
meteoric and volcanic dust should be made at elevated stations 
far removed from lage cities If a station were established 
upon Mount Shasta, Califoinia, as suggested by Mı Gilbert 
‘Thompson, it would afford excellent opportunity fo: such obser- 
vations The station on Mount Washington 1s also favourably 
situated, and if regular cbseiwations were made at these stations 
and in Alaska for small as well as large quantities of such dust, 
and the sediments collected subjected to microscopical examina- 
tion, the result would dowbtless be of great interest 
Washington, D C , Mach 25 
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j THE POLAR CONFERENCE) 


THE Fellows need hardly be 1eminded that it was at the 
suggestion of aneAustuan, the late Carl Weyprecht, that 

this geat inte:national undertaking was set on foot, and accoid- 
ingly Vienna was the most fitting city im which to welcome the 
several expeditions on then return to civilisation, and to discuss 
the best mode of utthsing then labours 

The chiefs of nine expeditions were present at the meeting 
The untepiesented stations were the two Russian ones, at Nova 
Zemlya and at the mouth of the Lena (at which latter station the 
obseivatiops will be continued until August 1884), that esta- 
blished iy tte Society of Science of Finland at Sodankyla, the 
German station m South Georgia, and the second American 
station at Lady Franklin Bay As to the fate of the observers 
at the last-named locality theic are unfortunately grave reasons 
for anxiety 2 

Most of the expeditions had bought home a collection of 
photogiaphs, giving a vivid 1epresentation of their respective 
surroundings duning theu sojourn Many of these possess ethno- 
logical interest, and one was humorous, as it showed the Dutch 
Atctic tin band, with instruments made out of preserved meat 
camisteis 

I suppose my audience 1s aware that the Dutch Expedition was 
ice-bound and drifted about in the Kaa Sea, ultimately saving 
itself in its boats The ship was crushed in the autumn of 1882, 
but did not actually sink for sia months, so that all the property 
was saved Under such circumstances, however, 1t 1s no wonder 
that no magnetical obse1 vations weie made 

As regards the publications, these are to be carried out mde- 
pendently ın each country, but on a uniform plan The meteoro- 
logical olserwetions are to be given m metric and centigrade 
measures , the magnetical according to the C G S system of units 

The howly observations are to be published in detail The 
barometer observations are not to be coriected for gravity, but 
the value of this correction 1s to be given .n the tables 

As regards terrestrial magnetism, *besides the publication of 
the term day observatjons a detailed reproduction of all the 
observations for certain days of disturbance 1s to be given A 
list of these days will be prepared by Piof Wald 

All embers of the Conference are requested to collect 
data fo. earth currents for their 1espective countmes durmg the 
period of the circumpelar observations The aworal observa- 
tions aie to be published on the scheme proposed by Weypiecht 

As to the magnetic distuubances and their elimimation there 
was, as might be expected, a long debate, but no definite resolu- 
tions were adopted 

The publication of a number of obseivations was left optional, 
such as evaporation, Solar radiation, the resolution of the wind 
to four components, the calculation of wind-roses according as 
the presse was above o1 below 760mm , &c 

It 1s hoped that the whole of the results will have appeared by 
the end of 1885 

The Conference was mos giaciously received by the Emperor 
at an audience The membeis were also entertained at a mag- 
nificent banquet on April 23 by Count Wilczek, at whose sole 
expense the Austrian Expedition to Jan Mayen had been fitted 
out and maintained during its stay 

The detailed report of the proceedings of the Conference will 
be published in French and German, and will appeai before long 





“GEOLOGY IN RUSSIA 
ALTHOUGH a large amount of geological work has been 
done in Russa, especially dwing the‘last twenty years, the 
geological exploration of thisevide region haf not been carited 


* Notes on the Proceedings of thednternational Polar Conference,eheld at 
Vienna, Apni 17-24, 1884 Read a the Royal Meteorological Society by 
Robert H Scatt, F Re , Preside P 
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on in the detailed and accurate manner 1equired by mod@n 
geology An important step towards the attainment of more 
precise knowledge on this subject was taken in 1882 by the 
formation of a special Geological Commission intrusted with 
the geological survey of Russia A yearly subsidy of 30,000 
1oubles was granted for that purpose by the State, to which 
must be added various occasional subsidies for special aims, 
supplied eithe: by Government or by provincial assemblies and 
private bodies This Commission has now published two volumes 
of its Bullenn and one fasciculus of Mevm@ers + From these we 
learn that the chief work undertaken has been the preparatjon 
of a geological map of Russia on the scale of 10 vest» (6 7 
miles) toaninch Russia has been divided into ten regions 

Baltic, Central, Dnieper, Western Frontier, Volga and D8n, 
Caspian, Ural, Crimea and Caucasus, Northern, and Finland 

The survey has been started in several regions at once, each 
region being subdivided into three parts (1) those which are 


, well explored, and the maps of which already exist and could 
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be employed for geological purposes , (2) thoseın which various 
isolated explorations have been made , and (3) unexplored parts, 
The explorations will be prosecuted first of all ın the second of 
these three areas The system of colours for the map will be 
adopted which was recommended by the Congress of Bologna. 
The explanations, as also the chief names, will be printed in 
French, side by side with the Russian text 

The fist volume of the Memozrs contains 'a work by M 
Lahusen, on the Jurassic fauna of the Government of Ryazan, 
written in Russian, with a summary in German It is a com- 
plete enumeration of the Jurassic fossils of the region, the 
deposits of which belong-—the black clay, with Cardtoceras cor- 
datum, to the Lower Oxfoidian the oolttic gray clay, with iron 
and Cardtoce as lamberti, to the Upper Callovian , the gray and 
brown clays, with Per ispAinctes mosquensis and mutatus, to the 
Middle, and the brown iron sandstone, with sheets of black 
clay and characterised by Cosmoceras gowertanum, Cardioceras 
chamusselz, and Stephanoceras elatine, to the Lower Callovian 
The new fossils of the Acella sandstone will be described by 
M. Nikitin Eleven quarto plates ulustrating a great number of 
species, many of which are new, accompany the paper 

The Bulletin (Lavestia) contains, besides the minutes of 
meetings, a number of preliminary reports of the geologists of 
the Survey, and the desciiption, by M Nikitin, of the sheet 58 
( Yaroslavl) of the geological map of Russia ‘These notices are 
full of valuable information 1egarding the details of the geologi- 
cal structure of Russia Among papers of moire general interest 
we may mention Prof Fr Schmidt’s report upon his explora- 
tions on the Baltic Railway, which embodies the results of his 
prolonged researches in the same region (vol u fasc 5) It 
has long been known that Esthoma 1s built up of Silurian forma- 
tions, from beneath which rises the Cambrian Ungulite sand- 
stone characterised by Odolus apollinzs After the emergence of 
the Silurian deposits, the country remained for a vast period a 
barren land undergoing atmospheric denudation During this 
long lapse of time the terrace of the Glint, which runs from 
Lake Ladoga to Baltisch Port, was formed, During the Glacial 
period the country was covered with an immense ice-sheet, 
which moved south-west in its western parts, due south in the 
middle, and south-east in its eastern parts ‘The bottom moraine 
of this ice sheet spreads over the country, and consists of a mix- 
ture of far-transported boulders with debris of the local rocks 
It ıs the equivalent of the British Till and of the Swedish 
Krossstensorus Tt sometimes gets the local name of Ahk It 
11ses into elongated hills or ‘‘drums,” which extend also 
throughout the Government of Novgorod, and must be distin- 


guished from the Ascar These last, ın the opinion of Prof 
Schmidt, who indorses the explanation of A Tornebohm, are 
shore-walls of those mighty sub glacial riyers, so well described 
by Noidenskjold, which cuculate on the surface of the ice- 
sheets, and, after having found an exit through, the ice, run 
beneath ıt . 

During the first part of the Post-Glacial period the Gulf of 
Finland, and probably all the northein part of the Baltic Sea, 
formed an immense lake which subsequently was connected 
with the ocean, and ieceived its brackish water fauna The 
level of this lake was about 60 feet higher than the present level 
of the Baltic The presence of Baltic shells at greater heights 1n 
the north {the autho: of this notice found them at 124 feet, on 

I Jevestra geologicheskago Komiteta, vols 1 and n {fasc 1 to 6), 1882 


and 1883-—Trudy geologichBskago KomzteM, vol 1 fasc 1, to (St 
Petersburg, 1883 ) 
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the’noithern coast of the Gulf of Finlard, seven miles distant 
from the sea shore) 1s explained by the increa-e of the rate of up 
heaval of the country towards the north This old lake, like Lake 
Ladoga of our days, seems to have had buta poor fauna Many 
smaller lakes which covered Esthonia, had a pecuhai freshwater 
fauna Gravel and sand, with Ancyles Jluwnatilis, hke that found 
in Lake Baykal, and Lymneus ovatus, as a'so Neritina fails, 
Paludina impusa, Unto, and Cyclas are found at heights varying 
from 50 to 150*feet above the actual sea-level On Cisel these 
deposits aie widely spread, and descend to a level of 20 feet 
abaye the sea Ata still later period the lakes were filled with 
ooze, which constitutes now the so called “mal of piaimes” 
( Wzesenmer gel) filled up with Planu bis, Lymnaens, &e, and 
containing also remains of man, togethe: with bones of 1eindee, 
as described by Piof Giewingh 

In convection with this subject reference may be made to the 
conclusions arrived at as to the glacial formations by M 
Nikitin, while mahımg the geologinal survey within the limits of 
sheet 58 of the yevlugical map of Russia, comprising Yaroslav 
and the eastern paits of Novgorod and Tver lhe featues of 
the Till, or Boulder-clay, which covers this region, are so much 
at variance with the theory of floating ice, which has been pro- 
poced to eaplain them, as well as with every other aqueous 
the sry, and so much ın conformity with the idea of a bottom 
moraine, that M Nikitin has been compelled to adit the 
former extension of the northern ice-sheet of the Glacial period 
through mt the region of the Upper Velga (vol u fasc. 3) 
The Boulder-clay of the Government of Po.tava, sometimes 
20m thick, consis's of triturated, unstratified materials, partly 
derived from sources within the region itself, and partly brought 
from the north It contains scratched boulders, and though un- 
doubtedly of glacial ongin, its precise mode of formation still 
remains m dispute, notwithstanding the careful attention given 
to the study of the questiun by M Armashevsky (vol n 
fasc 6) 
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CAMBRIDGE ~The Natuial Sciences Tiipos, Part I, com- 
menced on May 17, Pairt II will commence on May 29 

The examiners in the Mathematical Ti.pos of 1883-84 have 
1epoited that the work done in Pat IT was on the whole disap- 
pomting, and inferior to that usually done ın the old “‘five-days” 
examination They suggest that this may be due to its taking 
place ın the Easter Teim, in which i1evision of subjects is usually 
much mterrupted In Pait III eleven cancidates presented 
themselves, of whom seven were placed in tne fist division 
The work was extiemely good, the candidates having judiciously 
specialised then 1eading 


SCIENTIFIC SERIALS 


Bulletin del’ Académie Royale de Belptgue, February 2 —On 
the crepuscular phenomena of the months of November: and 
December 1883, by E Teby —On the physiological action 
of aspidospermine (bark of Aspidosperma quebracho), by Dr 
Closson —~Remarks on some Sanskiit verhal roots of the eighth 
class, by J van den Gheyn —Contributons to the baer of 
the portrait painter A de Vres, and of the Flemish painter 
Theo lore van Loon, by Auguste Castan —Buiographical notice 
of the Dutch pamte: Marin van Romeiswael, by Hemy 
Hymans 

March 1 —Note on the Pons-Brooks comet 1812, observed at 
Louvain during the avinter of 1883-84, by F Terby, and at 
Brussels by L Nuiesteh —-On an empirical relat.on between the 
coefficient of internal fiction of liquids, and its variations under 
changes of téIMperatme, by P de Heens—Piel minary commp- 
nication on the anatomy of the Acarians a group of Arachnida, 
by J MacLeod —On the changes of :efiangibuity in the elec- 
trical spectra of hydrogen and magnesium, by Ch Fievez 


Fournal of the Russtan Chemical and Physical Soctety, 
vol xvi fase 1 —The dilatation of liquids, bY D Mendeléeff 
—-On the tension of vapour of solutions, by D Konovaloff 
The autho: has resorted in Ins measurements to a method 
much like that of Magnus, and gives the results of his mea- 
surements (illustrated bf curves) for* mixtures of water with 
alcohols and acids formic, acetic, propionic, and butyric, they 


are followed by a discussion on the distulla¢ioneof solutions, on 
mixtures, and on the solubil.ty of liquids —-On an acoustic instru- 
ment for measuing the number of vibrations, by A Inauleff — 
New demonstrations of the conditions of mmimum of devia- 
tion of a ray by the prism, by K Kraevitch In most 
treatises on physics thie demonstration 1s made by means of 
methods more or less artificial, excepting the tieatise of Jamin, 
who has resoited to differential calculus Howeve: long, M 

Kraevitch s demonstiation is very simple, and 1s deduced very 
naturally out of the fundamental law? of refraction —On the, 
friction of well lubricated bodies, by N Petroff 


SOCIETIES AND ACADEMIES 
LONDON z . 


Royal Society, May § —-‘‘Ona Relation between the Co- 
emaent of the Thomson Effect and cetan other Physical 
Propeities of Metals ” By Shelford Bidwell, M A, LL B 

Having obseived that the coefficient of the Thomson effect 1s 
generally positive in those metals which have a great specific 
resistance and specific heat, and negative in those which are dis- 
tinguished by a gieat coefficient of expansion, the autho: endea- 
voured to find an empirical formula expiessing the @@Micient of 
the Thomson effect in terms of the specific resistance, specific 
heat, and coefficient of expansion Though he was not alto- 
gether successful, he believes that the subjoined table points to a 


close 1elation between them A 
d 


I II ° III IV 

Coefficient 2 Last column 

Metals of Thomson HXR- E? divided by 
effect 7400 
Ni 5 12 12320 5 13 
Fe 4 87 9918 4 13 
Pd 3 59 7086 2 95 
Pt (soft) " I IỌ 2309 o 96 
Pt (hard) 075 — — 
Mg © 95 1384 o 58 
Pb o — 604 -0 25 
Al ~O 39 1942 o ŜI 
Sn -0 55 — 868 —0 36 
Cu ~O 95 — 1137 -0 47 
Aw — I 02 — 1172 -0 49 
Ag -1 50 -2246 - o4 
Zn —2 40 — 2355 -0 98 
Cd -429 -4958 -207 


The first column contains the names of the metals, except 
alloys, given in Tats thermo-electric diagram (Trans RSE, 
vol xxvn p 125) The second columnegives the coefficients of 
the Thomson effect these are taken from Everett’s table (“ Umts 
and Physical Constants,” p 151), which 1s based upon,Tait’s 
diagiam _ a 
. H, R, and E being numbers piopoutional to the specific heats, 
specific resistances, and ccefficients of expansion of the various 
metals, H x R-E? gives the numbers m the third column of 
the table H=speafic heat x 103, R=specific resistance x 10%, 
E = coefficient of expansion. x 10° — 34 The multipliers ro? and 
108 were used merely for the convenience of getting md of deci- 
mals , the divisor, 34, was so chosen that while the ratio of the 
first numbe: to the last ın Column III should be as nearly as 
possible equal to the ratio of the first number to the last in 
Column I] , the number ccrresponding to lead mn Column III 
should at the same time be as near gro as possible Both con- 
ditions could not be exactly fulfilled at once The authorities 
for the specific heats, specific resistaffces, and coefficients of ex- 
pansion aie given in the paper 

Column IV gives the nambers ım Column III divided by 
2400, to facilitate comparison with Column I 

It will be seen that with one exception the orde: o f magnitude 
of the numbers in Column IV 1s exactly the same as the order of 
those ın Column II ‘The rate of decrease 1s not, however, the 
same, the numbers diminishing too rapidly in the upper half of 
Column IV , and too slowly in the loWer half} , 


7 ‘With regard to a‘urginiun? it 1s suggested that Matthtessen’s determma- 
tion of the specific resistance, ¢ 029, 18 possibly too high Moreover the 
author found experimentally that the Thgmson coefficient of the specimen of 
aluminium which he used was shghtly + instead of —, as given in Column FI , 
it 18 als8 shown as + 1n the diagram at p 178 of Jenkin’s “‘Electnaity” If 
its specific resistance were as high aso 024 it would come between magnesium 
and lead ın Column JV > had ° 
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Geological Society, Apul 23—Piof T G Bonney, 
F RS, president? m fhe chair —The following communications 
were 1ead —On the geology of the countiy traveised by the 
Canada Pacific Railway, fiom Lake Superior to the Rocky 
Mountains, by Pimeipal J] W Dawson, CMG,FRS_ This 
paper 1ecoided observations made by the autho: with reference 
to the geology of the North-West Te1iitomes of Canada, in an 
excursion in the summer of 1883, along the line of the Canada 
Pacific Railway as far as Calgary, at the eastern base of the 
Rocky Mountains Afte: yefeiring to the lanours of the Canadian 
Geological Survey, and moie especially of Dr G M Dawson, 
mn this region, the author proceeded to notice the Laurentian, 
Huroman, and other pie-Siluan iocks of the west of Lake 
Supenor and the country beteveen that lake and the Red River 
Good exposures of many of these rocks hive been made in the 
railway-cutfings, and ingportant gold-\eins have been opened up 
‘Lhe Lamentian 1ocks present a iemaikable uniformity of struc- 
tue over all the vast teriitory extending fom Labrador to the 
Winnipeg River, and where they reappear in the mountains of 
Biitish Columbia They are also similai to those of South 
America and of Emope, and there was on the table a collection 
of Laurentian rocks fiom Assouan, in Upper Egypt, made by 
the author in the past winte:, which showed the reappearance of 
the same mineral characters there In Egypt there is also an 
overlying @fPstalline series, corresponding in some iespects with 
the Huronian The Huontan rocks west of Lake Supeiio: ate, 
howevei, mote grystalline than those of Lake Hmon, and may 
be of gieater age The Palzozoic 1ocks are exposed ın places 
on the western side of the old crystalline 10cks nea: the Red 
Raver, and show a remarkable union and intermixture of Lower 
and Upper Silurian forms, œ ratti, perhaps, a transition from 
the one fauna to the other in a very limited thickness of beds 
The collections>f Mr Panton, of Winnipeg, weie referred to in 
this connection The Cietaceous and Eocene beds of the plains 
weie then noticed, and certam sections showing the coal-beaiing 
se1ies described , and comparisons weie instituted between the 
Cretaceous and Eocene succession m Canada and that in the 
United States and elsewhere ‘The Pleistocene duft deposits 
constitute a conspicuous featme on the western prairies Along 
the railway, Lamentian, Huionian, and Palseozoic boulders fiom 
the east may be seen all the way to the Rocky Mountains, near 
which they become mixed with stones from these mountains 
themselves The vast amount of this diift fiom the east and 
north-eag}, agg the great distance to which it has been cared, 
as well as the elevation above the sea, are very striking The 
gieat belt of duft known as the Missouri Coteau 1s one of the 
most remarkable features of the 1egion It was described m 
some detail where crossed by the railway, and ıt was shown that 
it must represent the margin of an Too sea, and not a land- 
moraine, and that its study has funished a key to the explanatidh 
of the diift deposits of ¢he plains, and of the so-called ‘* Terminal 
Moraime,” which has been tiaced by the geologists of the United 
Stat the Coteau round the basin of the Great Lakes to 
the Atfantc —On the Dyas (Permian) and Tras of Cental 
Europe and the tiue divisional line of these two formations, by 
the Rev A Jiving, B Sc 


Zoological Society, May6—Piof W H Flowa,F RS, 
president, ın the chau —Piof Bell exhibited some specimens of 
Fstheria melitensis sent from Malta by Capt Becher, R A, and 
stated that, in answei to his inquiries, that gentleman had confirmed 
the fact of the males appearing to equal in number the females, 
as had been stated by previous observers of the members of the 
genus —Mr G A Boulenger read a pape: on the 1eptiles and 
Batrachians of the Solomog Islands, principally based upon two 
collections forwarded to the British Museum fiom that locality 
by Mr H B Guppy, 8R N — Lieut -Col Godwin-Austen, 
F RS, exhibited an old Indian diawing representing a tiger- 
hunt , and called attention to the colou: of one of the elephants 
engaged, which was of a creamy wlute —Prof Flowa, FRS, 
desciibed the state of dentition of a young Capybara (A’ydro- 
therucapybara) born in the Society’s Gardens, which had died 
when eight days old AJ the teeth of the permanent series were 
present and in use-——Piof F Jefhey Bell 1ead a pape: on 
Amphicvelus, a new gents of Dendiochnotous Holothurians, and 
on its bearing on the classification of the suborder —A commu- 
nication was read fiom Mi Edgar Æ Snyth, contaimng a report 
on the land and freshwater Mollusca gvhich had been collected 
dung the voyage of H M°S Challenger from December 1872 
to May 1876 The collectich contained examples of 15s species, 
some of which were of interest, and seveial new to science —A 

& 


communication was read fiom Count*Berlepsch and M Taczan- 
owski, containing an account of a second collection of birgs 
made in Westean Ecuador by Messrs Stolzmann and Siemii- 
adzki There were stated to be examples of 177 species in this 
collection, which had been made at various localities on the 
westein slope of the Cordilleias above Guayaquil The follow- 
ing species weie described as new —/fentcorhina hrla,ts, Chloro- 
spingus ochraceus, and Sphe mophila pauper A new genus, 
Pavilotriceus, was proposed fo. Zodostrum suficeps of Kaup 
—-A paper by Messis Godman and Salvin was read, which con- 
tained a list of the Rhopalocera obtaineg by Mr G French 
Angas duung a recent visit to the Island of Dommca The 
number of species in this collection was twenty-seven, among 
them being a species of Nymphalinze apparently new, this the 
authors ploposed to desciilbe as Cymatogiammua dom nicana z 
Mr Herbet Diuce iead a paper describing the Heterocera 
collected by Mı Angas on the same island 


Victoria Institute, May 6 — Vice-Chancellor Dawson, 
CMG, of McGill Univeisity, Montieal, read a paper on 
prehisto1ic man in Egypt and Syria, and described the investi- 
gations which he had caned on dung the winter in Egypt and 
Syra Dr Dawson ilustiated his pape by diagiams and speci- 
mens, among which weieseveial of the bones of animals, in the 
classification of which Piof Boyd Dawkins, F RS, had taken 
part , in dealing with his subject Dı Dawson 1emarked that 
gieat intelest attaches to any remains which, in countries his- 
torically so old, may indicate the 1esidence of man before the 
dawn of history In Egypt, nodules of flint aie very abundant 
in the Eocene hmestones, and, where these have been wasted 
away, temain on the surface In many places there 1s good 
evidence that the flin. thus to be found everywhere has been 
used for the manufactme of flakes, knives, and othe: imple- 
ments These, as is well known, were used foi many purposes 
by the ancient Egyptians, and in modein times gun-flints and 
strike-lights still continue to be made The debis of worked 
flints found on the suface 15 thus of little value as an indica- 
tion of any any fiint-folk preceding the old Egyptians It would 
be otherwise if flint implements could be found in the olde 
gravels of the country Some of these are of Pleistocene age, 
and belong to a period of paitial submeigence of the Nile 
Valley § Fhnt implements had been alleged to be found 
in these gravels, but there seemed to be no good evidence to 
piove that they are othe: than the chips biohen by mechanical 
violence in the iemoval of the pavel by tonential action In 
the Lebanon, numeious caverns exist These were divided into 
two classes, with 1efeience to their origin, some being water- 
caves o1 tunnels of subtenanean nveis, others sea-caves, ex- 
cavated by the waves when the country was at a lowe: level than 
at present Both kinds have been occupied by man, and some 
of them undoubtedly at a time anteno: to the Phoemcian occupa- 
tion of the country, and even at a time when the animal 
inhabitants and geogiaphical featuies of the 1egion were different 
from those of the present day They were thus of various ages, 
1anging from the post-Glacial or Antediluvian period to the 
tme of the Phoenician occupation In illustration of this, the 
caveins at the Pass of Nahi-el Kelb and at Ant Ehas wee 
described in some detail, and also, ın connection with these, the 
occurrence of fimt wmplements on "the surface of modern sand- 
stones at the Cape or Ras near Beyrout These last weie 
probably of much less antiquity than those of the more ancient 
caverns 

SYDNEY 


Linnean Society of New South Wales, March 26 — 
C S Wilkinson, FGS,F LS, president, in the chair —The 
following papers were 1ead —On plants which have become 
natualsed ime New South Wales, by the Rey W Woolls, 
PhD,FLS _ In this paper the autho: not only deals with 
the vanous mmpoitations, whether intentional or otherwise, of 
new and often mjurious weeds, but also with the general and 
deliberate destructionjof the native flora, espeqally in timber 

e also points out that many of om most valuable trees, as foi 
instance the Myall (Acacia pendula), aie dymg out m conse- 
quence of the want of any kind of piotection for the young 
plants They are produced m abundance, but eaten down as 
fast as they mow The paper contains a complete account of 
all the exotic Zozo- and De-cotyledons known 1n the colony — 
The Austiahan Aydromeduse, pat 1, by R von Lendenfeld, 
Ph D It ıs proposed m this paper to describe a seres of 
new species of Hydromeduse of our shores A new classificftion 
of the Hydromeduse 18 proposed The present paper forms a 
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Prodromus of a system of the Hydroid Zoophytes and C? aspe- 
ġie Medusa, which will be used and marked out m- detail im 
subsequent papers The order of the Yydromeduse 15 here 
divided into five sub-orders and twenty-one families —The 
Scyphomedusa@ of the Southein Sea, part u , by R von Lenden- 
feld, PhD This paper is a continuation of the paper read 
at the last meeting of the Society, and contains a descitption of 
all the species of the third order of the Scyphomeduse, the Cudo- 
medusæ, which have been described from the South Sea --On 
some fossil plgnts from Dubbo, New South Wales, by the Rev 
J Milne Curran, FGS This pape: which was illustrated by 
specimens 1n an extiaordinary state of preservation, and mounted 
f£ the microscope, 1s a very careful essay towards the determina- 
tion of the (so-called) Hawkesbury beds at Dubbo, and names 
owdescribes as belonging to that formation the following forms, 
viz —Sphenoplerts crebra, S glossopiylia, Neuropteris aust: alis, 
Thinfeldia odontople odes, T media, Aletnopterts Curran, A 
concinna, Merwwnopte rs majo), and a Conifer, Walchia milneana 
Of new species Mr Curran names Odontopterzs maci ophylla, 
Alethopterts (Pecopte ts) australis, Hymenophyllipes dubia, Podo- 
eamites, Sp, and one Conifer set down doubtfully as Walchia 
piniformas 
BERLIN 

Physiological Society, April 18 —Prof Zuntz, with the 
help of a diagram, described and explained an apparatus for 
determining the gaseous inhalation and exhalation in the case of 
animals affected with curare Essentially it consisted of two 
glass bells set by means of an electric motor into regulai up-and- 
down ihythmical movements, alternately sinking into a large: 
vessel filled with mercury, and rising out of ıt Each bell had 
two connecting-tubes, one communicating with the animal under 
examination, the other with other parts of the apparatus One 
bell was connected with a graduated rese1 voir containing the air 
that was to be inhaled, while the secord communicated with a 
bell, likewise graduated and filled with mercury, intended to 
receive the exhaled air By means of mserted mercurial valves 
the path of air was so arranged that in the rising of the bells the 
first came into communication only with the reservoir, and filled 
itself with the contents of the same, while the second bell had 
communication solely with the trachea of the animal, and diew 
in the air of the lungs In the sink ng of the bells, on 
the other hand, the fist communicated with the trachea, 
and forced the air that was to be breathed into the lungs, while 
the second communicated with the reservoir, and emptied into ıt 
the air previously exhaled from the lungs This apparatus kept 
up the most regular artificial respiration m ammals paralysed by 
curare for any length of time, even for many hours, and enabled, 
_ on the one hand, gases that might be exactly measured, and of 
any composition that might be desired, to be employed for 
the purpose of respiration, on the other, the products that 
were exhaled to be collected for measurement and chem.cal 
analysis A whole series of other arrangements connected with 
this respiratory apparatus, provided automatically for supply- 
ing the reservoir with exactly the appoimted kind of ar 
and in umformly identical mixtuie, as also for producing 
and conducting to the reservoir, automatically, the requisite 
quantities of oxygen for determinate experiments —Dr Kemp- 
ner, with the apparatus above described, had, ın the laboratory 
of Prof Zuntz, instituted measuring experiments, on the 
influence of the proportion of oxygen in the air that was to be 
inhaled on the consumption of oxygen and the exhalation of car- 
bomic acid from the lungs It was a universally accepted doctrine 
that the proportion of oxygen ın the air to be inhaled might vary 
within very wide limits, from between 100 and 15 pei cent, 
without essentially affecting the respirat.on, and that only 
when the oxygen sank to 5 per cent or less dyd phenomena 
of suffocation appear This view, which was based principally 
on the experiments of Regnault and Reiset, was not, in Dr 
Kempner’s opimon, sufficiently justified by the experiments re- 
ferred to In consequence he some years ago carried out experi- 
ments on himsetf by inhaling, for the spate of ten minutes on 
each occasion, by means of forced inspiration, air of different 
proportions of oxygen, and then analysing the exhaled air 
From these experiments he found that respiration and the con- 
sumption of oxygen were not influenced by a higher than the 
normal proportion of oxygen in the air that ewas breathed 
With a reduction, however, of the oxygen ın the ar to be m- 
haled below the normal proportion, the consumption of oxygen 
became likewise reduced It might be supposed that this result, 
which was at vanance withthe general wew on the subject, was 
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due to the abnormal conditions of respiration and the forced 
inspiration It was necessary, therefore, *hatethis result should 
be confiumed by experiments on animals Such, accordingly, 
were soon afterwards caiied out by Dr Kempnei, and 
yielded a result sımılaı to that arrived at in the experiments 
onmen Seeing, however, that the movements of the animal 
might have affected éhe result, Dr Kempner determmed on 
repeating the examination with arfimals that had been subjected 
to cmare The experiments were caned out on animals with 
the 1espiratoiy apparatus of Piof Zuntz After fasting for 
twenty-four hours, the ammais were Kept, throughout the time 
that the experiments lasted, ın exactly the same temperature— 
which was a warm one-—and they made thnty artificial respua- 
tions per minute The result yielded by these last expem- 
ments was that with a mgher than the normal proportion of 
oxygen in the an breathed the consumption of oxygen was not 
different from that in the case of normaf air Whef, howeve:, 
the proportion of oxygen sank to 18 per cent , the consumption 
of oxygen became dimimuished, and decieased still further in po- 
portion as the oxygen of the air was ‘further lessened Simi- 
larly the amount of carbomic acid exhaled was affected by the 
reduced proportion of oxygen in the mspired an Carbonic acid 
also decreased with the decrease of oxygen, though not ın the 
same degree as did the consumption of oxygen, a cicumstance 
which pointed to the fact that in the eahaled carbamee acid was 
contained a certain potion of this gas formed by processes of 
dissociation independently of the oxygenoftheinhaled air An 
explanation of this fact, of such high »mportance physiologically, 
that a reduced proportion of oxygen in the air inhaled was 
attended by a 1educed consumption of oxygeng was fiext given 
by the speaker, and in conclusion he indicated a seres of prac- 
tical useful applications which*might be made of the fact 
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THE DILUTION OF DOG POISON 


M. PASTEUR has oaiae to the Fiench 
Academy of Scignces (May 19, 1884) the results 

of his experiments on the attenuation of the virus of 
rabies, which, if they should be confirmed, would furnish 
us with the means of protecfing dogs from rabies, and as 
a necessary sequel of protecting the human tace from 
hydrophobiag that absolutely deadly and intractable 
disease which in every country where 1abies exists devours 
every year some hundreds of human victims 

Starting from the idea, now well established for at least 
some of the infectious maladies, viz that the virus of a 
particula: disease of this class on its passage through 
different species of animals 1s subject to alteration of its 
virulence, Mf Pasteur moculated monkeys with the vuus 
taken from a dog affected with rabies, and found that 1t 
thereby became considerably altered Thus alteration con- 
sists in a dgcrease of intensity, and it 1s the more marked 
the greater the “number of rempves After the thnd 
remove (ze after having passed successively through 
three monkeys) 14 becomes attenuated to such a degree 
that moculation with it of dogs, rabbits, and guinea-pigs 
does not produce fatal 1abies” Dogs so inoculated remain 
protected against further: vuulent poison such as 1s 
derived from a rabid dog 

But on the other hand the virus of rabies on its passage 
through the rabbit and guinea-pig increases ın virulence, 
its intensity becoming even gieater than that of the virus 
taken from a dog, rabid ın the usual way (age des rues) 
The mavieium increase in intensity 1s not, however, 
attained until several transmissions through the iabbit or 
guinea-pig 

In this way it 1s possible to produce virus of various 
degrees of intensity, from the weakest, ze virus taken 
from the rabid dog amd passed puccesevely thiough 
several monkeys, to the strongest, ze virus passed suc- 
cessively™@egugh several rabbits 01 guinea-pigs 

M Pasteur states that he has succeeded, by inoculation 
of the blood of rabid animals, ın devising a simple method 
of obtainmg attenuation of the virus, and of herewith 
protecting dogs from fatal rabies, but the experiments 
not being yet completed do not peimit of a detailed 
desciiption 

Without wishing to say anything derogatory as iegaids 
these remarkable results, ıt is greatly to be regretted that 
M Pasteur, not being hireself a pathologist, has not 
availed himself of the aidgof his medical colleagues, in 
order to definitely ascertain whether the disease which he 
produced by inoculation in the dog, monkey, 1abbit, and 
guinea-pig—for this seems to be at the root of his state- 
ments—was really rabies However, he has asked and 
obtained from the French Munister of Public Instruction 
a Commission which 1s to compaire the 1esults of the 
moculation, from’a rabid dog, of twenty dogs, previously 
treated by M Pasteur with his attenu&tedgvirus, with those 
of the inoculation of twenty othe: dogs wot pieviously 
“ vaccinated ” š ‘ 
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This Commission, compusing such te, nao cen aaa 
authonties ın physiology and pathology as M Beéclaid,» 
M Paul Bert, M Bouley, Di Villemim, and Di Vulpian, 
will no doubt soon be able to decide this question one way 
or the other, and its judgment will be awaited by all 
medical men as well as by the general public with any- 
thing but indifference 

The experrments of M Pasteur, published in the 
Comptes Rendus of the Academy of Scignces for May 19, 
are these — 

I “If1abies is transmitted from the dog to the monkey” 
and further, fiom monkey to monkey, the virulence of tho, 
virus becomes weakened on each tiansmission The 
virus, having become dimimuished ım virulence by these 
tlansmissions from monkey to monkey, if 1eintioduced 
into the dog, rabbit, o1 guinea-pig, maintains its attenuated 
character In othe: words, the virulence does not 1etuin 
at a bound to the vuulence of the virus of a dog affected 
with rabies of the usual kind, ze produced by the bite of 
a dog (à rage des 7 tes) 

“ Under these conditions the attenuation can easily be 
accomplished by a small number of tiansmissions from 
monkey to monkey, to such a point that ıt does not pro- 
duce rabies in the dog by hypodermic inoculation Even 
wnoculation by trephiming, an infallible method to com- 
municate rabies, cannot produce any 1esult, it creates 
neveitheless a refractory condition of the animal against 
rabies 

If “The virulence of the rabid virus incieases on its 
passage fiom rabbit to rabbit, and from guinea-pig to 
guinea-pig When in this way the virulence has reached 
its maximum in the rabbit, ıt can be transmitted m this 
state to the dog, and ıt shows here a much greater in- 
tensity than the virus obtained fiom a dog affected with 
rabies in the usual manne: (rage des rues) This virulence 
is of such an intensity that after inoculation into the blood 
of a dog it invaziably produces fatal rabies 

IH « Although the virulence increases on the passage 
got the virus from 1abbit to rabbit, or fiom gumea-pig to 
*cuinea-pig, it 1equires several successive transmissions 
through these animals to attam its maximum, having pre- 
viously become attenuated by its passage Uhauehk the 
monkey Sımılarly the vuulence of the ordinary 1abies of 
the dog, which, as we have just shown, is not by any 
means the greatest that the 1abıd vnus 1s capable of at- 
taining, 1equies several successive transmissions thiough 
the rabbit in order to attain its maximum 

“Tt follows from the experiments just described that we 
can easily 1ende1 dogs proof against rabies Itis readily 
understood that the experimenter can at will procure rabid 
virus attenuated ın various degrees some, non-fatal, pro- 
tecting the animal from the effect of mote active as well 
as of fatal virus * 

“The following example illustrates this —En,atract by 
tiephining from a rabbit dead of rabies after an mcuba- 
tion prolonged by severg| days beyond the shortest period 
of incubation in the rabbit This latte: is generally com- 
prised within seven to eight days after moculation, by 
trephining, with the most intensive vrus Fiom the above 
rabbit, ze the one with the prolonged incubation, vuus 
is taken and imoculated, always by trephining, into a 
second rabbit , from this again vius is taken and inocu-, 
lated into a thnd rabbit „Each of these different samples 


- 


of virus, increasing in strength on every transmis- 

esion, 1s at the same time inoculated mto a dog This 
latte: will then be found capable of resisting the most 
fatal virus, having become completely refractory to rabies, 
no matter whether the virus, derived from a case of com- 
mon rabies (rage des rues),1s .ntroduced by mtravenous 
inoculation or by trephining ” 





THE MAMMALIA OF INDIA AND CEYLON 
® Natural Hestory of the Mammaha of India and Ceylon 
e By Robert A Sterndale, FRGS,FZS (Calcutta 

Thacker, Spink, and Co , London Thacker and Co ; 
1884 ) 


fio book may fairly be described as an attempt by 
an unscientific writer to compile a scientific work 
The author is favourably known as a describer of Indian 
wild sports, and his observations on the habits of animals 
are generally good and often original Hus best known 
pubLcation, “ Seonee or Camp Life in the Satpura Range,” 
although not quite equal to Forsyth’s delightful “ High- 
lands of Central India,” rises above the level of ordinary 
Indian sporting works In the volume now published he 
has attempted the somewhat ambitious task of compiling 
a popular manual of Indian mammalia, compnsing not 
only those described ın Jerdon’s “Mammals of India” 
(which is restricted to the kinds found in the Indian 
Peninsula and the Himalayas), but also the species living in 
Assam, Burmah, Ceylon, and “the countries bordering the 
British Indian Empire on the north” By including some 
(not all) of the mammals described by A Milne-Edwards 
from Eastern Tibet, several of those recorded by various 
authors from Kashgaria, Afghan.stan, and Persia, and 
some Malay types, the total number of species enumerated 
is brought up to 482 This number, however, is partly 
made up by nonunal species, the writer having compiled 
his lists from various authorities of unequal value 
Had Mr Sterndale confined kis descriptions to the 


larger and better known mammals of India and the sur. 


rounding countries, he might possibly have achieved 
greater success He has bestowed much labour upon the 
book, and has in some cases, but unfortunately not in all, 
had recourse to good and recent information Thus he 
adopts Flowers and Mivart’s classification of the Car- 
ntvora, and Alston’s arrangement of the rodents, whilst 
he places the dugong in the Cefacea, and Galeopithecus 
amongst the lemurs 

The actual descriptions of species are for the most part 
taken from other writers, and the same may be said of 
localities, which, however, are not always correct, even in 
the case of the larger and better known animals Thus 
the markhor (Capra falconeri v megaceros) 18 said to be 
found in Ladakh, where it does not occu, although 
common in Aster and Gilgit, and the hog-deer, Aazs 
porcinus, 1s stated to exist “throughout India, though 
scarce in the central parts,” whereas ıt 1s not knowne with 
certainty to inhabit any ‘part of the peninsula of India 
except the plains of the Ganges and Indus Many other 
instances might be quoted Mr Steindale is not even 
aware that Tragulus kanchi? existe ın Tenasserim, 
although its occurrence there was well known to Blyth, 
eat least twenty-five years ago He is unaware also that 
Canis lubus has bgen obtained in Gilgit, and Mectogale 
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elegans m Sikkim But although Tragulus hanchzl does 
not receive a number and separate notice as one of the 
Indian mammaha, Mustela nudipes, a purely Maldy ın- 
sular type, not recorded from continental Asia, 1s included 
in the list as No 190, with the remark that “this species 
may be discoveresl in Tenasserlm” There ıs a want of 
system in the admission ang exclusion of species through- 
out Thus Macacus thibetanus(No 23) and Nemorhedus 
edwarastt (No 453) are descriped, whilst Sesnopithecus 
roxellana, Elaphodus cephalophus, and Cervulus lach ry- 
mans are ignored, although all are from the same country 
in Eastern Tibet, and descrabed in the same work by 
one author Similarly whilst some Andaman and Nicobar 
bats, eg Rhinolophus andamanersis (No 48> and Phytlo- 
rhina nicobarensts (No 63) are included, no mention is 
made of four Megachetroptera from the same islands, viz 
Pleropus nicobarieus, Cynopterus brachyotus, C scherzert, 
and C brachysoma 

As might be anticipated, the micro-mammalha are not 
treated in a manner that will afford much aid to a student 
The writer 1s unacquainted with Mr Oldfield Thomas’s 
important paper on the rats and mice, and with Mr 
Dobson’s work on the /asecttvora The account of the 
latter order and of the Rodentza is full of qrrors The 
mistakes in the case of the bats are even less excusable, 
for Dobson’s catalogue is quoted, and, to some extent, 
followed Had Mr Sterndale simply taken all his names, 
descriptions, and localities from Dobson he would have 
been safe But he appears to have found a difficulty in 
making the names and the arrangement in Jerdon’s 
“Mammals” fit into Dobson’s scheme, and he has adopted 
a compromise, with the result that, besides repeating several 
mistakes of Jerdon’s, he has added not a few of his own 
Thus, to take a few examples, he gives as two distinct 
species No 54, Hipposideros armuger, and No 64, 
Phyllorhina armigera, although he notié@s that Azppo- 
sederos and Phyllorkina are the same genus He quotes 
as distinct species No 92, Scotophilus fuliginosus, and 
No 119, Minoplerus schrewbersiz, shown by Dobson to 
be identical Similarly No 58, Azpposzderos larvatus, 1s 
the same as No 59, Æ wulgaris* But perhaps the most 
characteristic instance of error 1s ın the last species in the 
order No 121, Nyctophilus geofroy: Thisee®fken from 
Jerdon, and no trace of ıt 1s said to be found “in Dobson’s 
monograph, which 1s so exhaustive as far as Asiatic 
species are concerned” As the bat in question (W zemor- 
zenszs) 1s peculiar to the Australian region, it 1s naturally 
omitted in Dobson’s “ Monograph of Asiatic Chiroptera’? 
but ıt 1s included in his General (British Museum) “ Cata- 
logue of Chiroptera” Jerdon’s mistake in classing the 
species as Indian was founded on what looks very like a 
printers error in Blyth’s “C&talogue of Mammalia in the 
Museum of the Asiatic Societe ” ° 

These details will show the character of the work 
mustakes such as those enumerated are to be found 
throughout At least a dozen omissions have been noted 
besides those already mentioned The book is well 
printed and Illustrated, and many details of osteology, 
&c , described and figured, so that ıt 1s important to show 
why, despite its merits, 1t falls far short of what-is required 
In an exhaustive account of Indian mammalia 

There are two p8itions of the work of which it is pos- 
sible to speak in terms of high praise Furst, wherever 
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the habits of animals are recorded on personal observa- 
tion they have evidently been accurately and carefully 
noted The authdr 1s°a genuine naturalist with a thorough 
love and admuration for animals, and m consequence he 
possesses considerable power of understanding and appre- 
cating them Secondly, the woodcuts are numerous and 
for the most part excellent A few, such as the big-headed 
Gaur (Bos gaurus) on p 530 and the musk-deer on p 493 are 
less successful, and it may be questioned whether a nylgao 
can stretch itself into the gallop depicted at p 477, but 
the spirit of the cut last-named would atone for a worse 
fayt, and there 1s far more ground for admiration than 
for cnticism As an amusing work, with good illustra- 
tions, to whych residenjs in India may have recourse for 
the identification of the principal mammals, this volume 
will probably find a ready place in the Anglo-Indian 
library For the determination of the smaller kinds, and 
for a knowledge of the less known and more difficult 
species, the student will do well to search elsewhere 
W TB 





NORTH AMERICAN MOLLUSCA 


A Review of the Non-Marine Fossil Mollusca of North 
America By Charles A White (Washington Govern- 
ment Printing Office, 1883) ° 


fi Hon J W Powell, the Director of the Geological 
Survey ır the United States, continues his valuable 
contributions to scientific knowledge by the publication of 
his annual reports, and the volume which 1s now before 
us forms part of the Report for 1881-82 
This volume contains 144 pages, besides a full index, 
and thirty-two lithographic plates It 1s carefully and 
modestly written, and the author candidly admits that our 
knowledge of the subject treated by him 1s “very :mper- 
fect” T he, title of the work may be open to a slight 
cuticism ,“and the word “ inland” (“ binnen” in German) 
might be preferable to the negative expression “ non- 
marine,” which 1s used by the author 
The geological formations whichgare embraced im the 
“Review” are the Devonian, Carboniferous, Jurassic, Tri- 
assic, Cretaceous, Laramie, and Tertiary With respect 
to the Laramie formation, the author regards the group as 
occupying a transitional position between the Cretaceous 
and Tertiary , ıt 1s remarkably fossiliferous, masmuch as 
a greater number of the species mentioned in the “Review” 
come from that group than from any other The total 
number of North American non-marine or inland fossil 
species and well-marked varieties appears to be 227, of 
which 141 are found in the Laramie formation or group 
Twelve species are Paleozoic, and of these no fewer than 
seven species belong to the Pulmonibranchiata, and to the 
families Lzmactde and Helzczd@, which are not only ter- 
*restrial mollusca, but unfoubtedly air-breathers Szro- 
pihutes grandeva of Dawson, from the Devonian formation, 
is by far the most ancient land shell hitherto known to us 
In the face of these facts and im the absence of any facts 
to warrant the conclusion of the author, how can we 
reasonably agree with him “that molluscan hfe began in 
the sea, and fhat all ‘fresh-water and land mollusca 
have been primarily derived from thgse of marine origin”? 
Although no land mollusk has yet been Arscovered in the 


oldest fossiliferous formations it is evident*that land and 
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consequently terrestrial conditions must then and long 
previously have existed, so as to account for the sedi- 
mentary strata of which that formation consisted and fof 
the prevalence of Z:ngula and other shallow-water 
Brachiopoda m the Silunan epoch 

It ıs curious to notice that so many species of what are 
usually considered marine Conchifera (Ost ea, Anomia and 
ATytelus) occur in the Laramie group, and one of Azomza 
in the Cretaceous formation This confirms the experi- 
ments of Beudant and other naturalists; that many marine 
gill-bearing mollusks can live either in their own nativ® 
and proper element or can gradually become accustomed to 
a brackish and ultimately a fresh-water habitat The author 
also notes the “ persistence through long periods of geo- 
logical time of even the simpler types of non-marime mol- 
lusks, after they were once established” And he remarks 
with respect to the Gastropoda that, “although in geologi- 
cal rank the Gasteropoda are so much in advance of the 
Conchifera, the various famihes of the former seem- to 
have been developed as early in geological time as those 
of the latter, and so far as we are now acquainted with 
the history of the fossil non-marine mollusca of North 
America, it appears that highly-organised land pulmonate 
Gasteropods were introduced quite as early as any of the 
Conchifers Indeed from present indications we are led 
to believe that the relations of the different classes of non- 
marine mollusca to each other were much the same in all 
geological epochs as they are to-day” The following 1s 
also interesting —‘“ Notwithstanding the annual migration 
of myriads of aquatic birds between the northern and 
southern provinces of North America at the present time, 
and doubtless also ever since ıt has been a continent, the 
fresh-water molluscan fauna of those regions respectively 
are still distinct ” 

A few minor points of classification which are met with 
in the present work will not be accepted by conchologists 
without some hesitation, eg the extension of the so-called 
family Azssozd@ (or more properly Lzttorznzd@) so as to 
include the genera Hydrodta and Bythinella, which latter 
is a subgenus of Byfhinta and belongs to the Paludiude 
The families Pestdtzda, Physidea, Ancylide, Vitrinide, 
Aronde, Pupide, Succinde, and Viviparide seem to 
be also superfluous In every well-organised army there 
ought to be a due proportion of men to officers of different 


ranks J GWYN JEFFREYS 
OUR BOOK SHELF 
Plant-Life By Edward Step Third Edition (London 


T Fisher Unwin, 1884) 


THIS ıs another attempt to give a popular description of 
some of the more sensational parts of the science of 
botany , though the plan ıs disconnected, the general 
idea of the boog would not be bad, provided it were well 
carned out It is to be regretted that the author has 
failed to realise that ıt 1s necessary to be accurate in 
popular description For instance, it is gravely stated m 
italtcs that roots are hever green (p 29), we also read 
that Ruscus aculeatus “presents the remarkable appear- 
ance of a, flower growing in the centre of a leaf” (p 94), 
that the Cryptogams have no embryo (p 211), and that 
the Azcceacee and Characee have stomata (p 212)! On 
p 171 he mistakes intercellular spaces for cells in Zsoetes, 
which he classes under the Marsziacee (spelt Marctleacea, 
p 212;; and on p 165 we are informed that the elater@ 
e e 
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of Æguisetum are composed of cells As 1s usual ın works 
such as this, the terminology of the 1eproductive organs of 
he lower forms 1s very erratic thus he uses the terms 
“spore” and “antheridium ” as equivalent in Selagznella 
(p 139), he calls the “sporogonia” of the Mosses 
“sporangia,” and the “ oogonia” of Fucus “ perispores ” 

On the subject of the lichen-gonidia theory he waxes 
warm, stating (p 150) that ıt has been “te:med sensa- 
tional romance by every well-known practical fungologist 
and lichenelogist” Of course every one 1s free to express 
his own opinion, But few who aie not blind partisans will 
ġe piepared to agiee with Mr Step in excluding such 
men as De Bary, Schwendener, and Stahl from the lst of 
“well-known practical fungologists and algologists ” 

Till so-called popular books are written with more accu- 
racy, we should strongly advise those who wish to dabble 
in science either to abstain, or, better, to brace their 
minds to attack some text-book which can be depended 
upon after this, if they wish, they can easily supply for 
themselves that cheap sentiment with which “ Plant-Life ” 
abounds 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents Neithe: can he undertake to 7eturn, 
or to correspond with the writers of, rejected manuscripts, 
No notiue ts taken of anonynious communications, 

{Zhe Editor urgently requests correspondents to keep their letters 
as short as possible The pressure on his space ts so great 
that wt ts impossible otherwise to unsure the appearance even 
of comununications containing interesting and novel facts ] 


The Equatorial Coudeé of the Paris Observatory 


Ir was only on the 7th of this month that my attention was 
called to a letter in NATURE (p 4) from M Leewy, headed 
“t Reply to Mr Grubb’s Criticisms on the Equatorial Coudé of 
the Paris Observatory ” I deferred answeiing this letter as I 
was travelling at the time, and had not the necessary data by me 
to 1efer to , further, because I desaed to see the second pait of 
M Leewy’s lette: before making myieply , and lastly, because 
I hoped that some of the errors in M Leewy’s first letter were 
misprints, and that he would have coriected them ın his second 

I may observe in passing that the paper to which M Leewy 
alludes ıs a descuiption of an insti.ment in the constiuction of 
which I am at present engaged, and that any criticisms of the 
equatorial coudé which 1t contained were merely incidental 

M Leewy assumes that my instrument is a modification of one 
which he described in 1871 ın the Comptes Rendus Ths de- 
scuption I have, as it happens, never seen, nor am I much con- 
ceined to defend myself fiom the suggestion of plagiarism, since 
the fundamental principle of what I have called the ‘‘sidero- 
static telescope” is one the advartages of which were recog- 
nised leng before 1871, although mechanical difficulties prevented 
its application ` 

I find some difficulty ın 1endering my reply intelligible to yom 
readers, for although the equatorial coudé has been desciibed 
and figuied in NATURE, they are not as yet familiar with the 
foum of the instrument which I am at present constructing I 
now proceed to consider M Leewy’s fist letter 

I cannot admit that M Leewy’s recital of what he 1s pleased 
to call my ciiticisms 1s accurate He says — 

“To give weight to his argument Mr Grubb examines a case 
of the constiuction of an mstiumen: of 27 inches aperture, and 
he anticipates in the construction the following difficulties which 
he consideis insurmountable —(1) The optical difficulty of con- 
Stiucting a laige plane mirror (2) The practical difficulty of 
procuing a disk of the necessary dimensions Mi Guiubb 
affirms thetg 1s no glass.works capable of making a disk of glass 
so large (3) The difficulty of moving a minor of whiclf the 
weight, according to Mi Grubb’s calculations, will be very nearly 
halfa ton (4) The dearness of the instiument, which would cost 
more than an ordinary equatoital plus dome and observatory ” 

With 1egaid to (1) I may remind M Leewy that I distinctly 
adimitted the ‘‘fossid:tty” of constructing sith a mmior, but I 
expressed the opinion that inasmuch as no miror of this size had 
ret been attempted success was problematical 

T now leain fiom M Loewy that such a mmor has been made, 
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and that it ‘leaves absolutely nothing to be desued”, but he 
has not told us to what tests this mirror has been subjected I 
am not aware that there exists in Paus an *object-glass of suf- 
ficient size to embiace the whole pencil of hight ieflected fiom 
it, and without this it 1s not possible, m my opmion, to apply 
tests which can be legitimately considered final 

{2) I did say that J dedieved it to be impossible to obtain disks 
of suck laige dimersions, and I founded my belief on the fact 
that not many years ago I appfied to seveial of the piimcipal 
glass manufacturers of England, France, and Geimany for pices 
of disks for mirrois, the weight of which would have been less 
than those mentioned by M Loewy; and none were willing to 
undertake the work I am glad, howeve, to lemn from M 
Loewy that the glass manufactuie1s are now prepared to furnish 
disks of such a size 7 ° 

(3) The next difficu.ty M Loewy attributes to me is ‘‘the 
difficulty of ‘nioving a muior of which the weight, according to 
Mr Grubb’s calculators, will be ver} nearly half a ton,” and 
this, he says, ‘‘ Aas arisen from some error in calculation” 

I would ask M Læwy to point out where I said anything of 
the difficulty of moving a mirror of half a ton weight As I had 
a considerable share in the construction of the Melbourne mnrors, 
whicn weighed nearly fom times this, ıt 1s hardly likely that I 
would assert such an absurdity , and as to the allegation of a 
wrong calculation, asx M Loewy to point out the mistake he 
1efeis to, and m order to give him every facility @ so doing I 
append ıt below It ıs necessary first, however, to settle the 
matte: of thickness 

M Loewy, n NATURE, May 1 (p 5), says —‘‘I have never 
said that the thickness should be’o 18 of the diameter I have 
given o 18 as a maxtinesm ” . . 

I have, however, before*me a pape: presented by M Loewy to 
the Academy of Sciences, Maich 19, 1883, in which occuis the 
following passage —‘‘ Mes iecherches mant démontié que 
pour piévenn dans un muron toute déformation causee par la 
flexion on un léger sers age, 1l faut que l'épaissem du verre soit de 
o 18 du diamètre” Now if I understand this rightly, ıt means 
that he has found o 18 of the diamete: to be the muninum 
thickness necessary, and in no part of that paper does he speak 
of o 18 as a maxtmunt He mentions in the following para- 
graph that a thickness cf one-fourth 1s necessary under certain 
condi‘ions , and fmthe: on in the same paper he says —‘‘ C’est 
dans ces conditions que les muous du nouvel instrument ont été 
construits ” This being so, I stl think I was justified m 
assuming O 225 amean between one-fifth and one-fourth, as that 
which he iecommended Now as to diameter“ ER assumes a 
diameter of 38 inches to be sufficient for a 27-inch objective, but 
27 X N2 = 38178 Even this would only give full aperture of 
objective for the cential pencil For a moderate field nearly 
384 would be in actual gse 

Again, no optician in practice thinks of making a mirror with- 
out some margin, in small sizes one-fourth to one-half of an 
inch, butan such a size as this three-fourths of an inch all round 
is not an extravagant allowance, and therefore m gippting 40 
inches diameter I did nct exaggerate ° 

I therefore had as my data—~ 


Diameter 40 inches 
Thickness 40 X 0 225 = 


The calculation then 1s simple 


® 


9 inches 


Area of goinch circle X 9 
1728 
= 6 547 cubic feet , 

and, faking a specific gravity of 2 5, each cubic foot would weigh 
r564lbs , therefore the weight of muior = 6 547 X 156 25 = 
102z3lbs or pathes more than 9At I said nearly half a ton 

I may add that the specific giavity of the glass supplied to me, 
by Messrs Chance is rathe: more, viz 2 52, which would give 
a highe1 result 

In anothe: place M Loewy 1epiesents me as finding that 
‘the mirror necessary for an equatonal coudé of 27 inches 
would weigh 84 tons” !! 

I neve: made such a statement, and I challenge M Loewy to 
say what giounds he has foi this assertion 

This 15 the second case in which ke attributes to me statements 
which I have not made A third and a fomt® we shall come to 
justnow Your readere will remak that M Loewy (except in 
one mmo instanéé) neve. quotes my words Hence perhaps 
have ansen the nou? mistahes into which he has fallen Re- 
specfing the matte: of thickness, M Loewy appears to have 


Sold contents in cubic feet = 


+ - 
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altered his opinion since he presented his pape. on Mach 19, 
1883, to the Academy of Sciences , but, as I have shown, Ae dad 
make the statement ha now 2epudiates, and even if the result of 
my calculations, founded upon that statement, do not agree with 
what he now considers to be necessay, he has no 1ight to attr- 
bute the discrepancy to any e1101 of mine 

M Læwy then proceeds to show that ıt zs possible to attach a 
weight of thiee-quaiters of a ton to end of ciypss tube This, I 
need hardly say, I never disputed, what I did say was, ‘* The 
absurdity of hanging this thie¢-quarters of a ton” (z e weight of 
mirror, objective, and all then supports and attachments) ‘‘on 
end of coss tube, and yet caMing the wists ument one of pi ecision, 
1s too apparent to need demonstiation” If I were asked if it 
would be possible to hang thiee-quarteis of a ton on each end of 
the Gieenwich tiansit, I might be able to ieply in the affirma- 
tive, but if I were asked to guarantee that the instiument would, 
under its new conditions, be as perfect an insti.ument of precision 
as it 1s in its present state? I would not be inclined to usk my 
“reputation ™ by any such guarantee, and yet M Loewy compares 
the equatorial cozaé to a tiansit instrument 1n stability 

Lastly, on the question of expense M Loewy 1s anxious to 


e` know whee I obtained my information, but as I am content to 


accept his own figures (see his letter in yom issue of May 1), so 
fai as the equatorial coudé is conceined, there 1s no occasion to 
discuss this point I take the 12-1nch size, as it 1s the nemest 
to the only onggcompleted, and most likely to be accmate A 
12-inch equatoital coudé is estimated at 44,000 fiancs, ? e say 
17602 

Now, in estimatifg the relative costs of the two forms, your 
readers will agiee with me that for ou purposes the fair com- 
parison 1s bettveen the equatorial cordé and such equatorials as 
are most generally in use in this countey, and it 1s well known 
that fo. 1760/7 a first-rate 12-inch equatorial and dome can be 
procmed, and ¢his gs as nearly as possible what I said, and J 
have to thank M Loewy foi furnishing me with materials to 
prove my case with so httie trouble 

My paper at the Royal Dublin Society (so fai as concerned 
the equatonal cevdé) was mainly confined to showing that in 
consequence of its complication it presented many difficulties m 
its manufactme, particularly foi large sizes, and 1 considered (as 
I do still consider) that too much was sacrificed in endeavouring 
to make ıt an instrument of precision, and to obtain universality 
The very fact of its being difficult to constiuct renders any 
success the more creditable, and I gladly take this opportunity 
of expressing my admiration for the excellence of the optical 
work of the Wese Heni, which appears to have withstood the 
enolmous stian put upon it by the peculanty of construction cf 
theinstrument I still consider, and 1m this opinion I am jomed 
by the several astionomeis of eminence to whom I have spoken 
on the subject, that the good iesults are due to the excel- 
lence of the optical work, and have beef obtained in spite of, 
and not by reason of, the pgculia: form of the instrument 

And now I would say afew words generally on the comparison 
which has been instituted between the two forms The claims 
of the ins{t@™ent which I propose ate very modest I simply 
claim for it that by its peculiar construction I can obtaim an m- 
strument of laige apertuie &t about one-fouith the usual cost, and 
that the obser vei can be situated ın a most comfortable position, 
and free from all the various inconveniences of ordinary observ- 
mg I do not claim that the instrument will be one of precision, 
o1 that the images will be better after :eflection from the miiois, 
or that it will be universal, o1 that ıt will do all and everything 
which the equatorial cowdé will do at four times the cost What 
the equatornal coudé claims yom readers already know Like 
many othe: matters, this also wil probably 1esolve itself mto 
one of cost Ifa duector of an ghseivatory has 17607 at huis dis- 
posal, ıt 1s for him to decide whether he will have a 12-inch 
etuatonial coudé, which comm@nds the whole visible heavens, 
or a 24-inch telescope on my plan, sacuificing in this case about 
20° nem the Pole , or, putting it another way, he may consider 
the question whethe: he will spend 1760/7 on a 12-inch equa- 
tonal coudé or 500/ on one of my form of same apertuie 

On this matte: I shall haye moie to say in my second letter, 
in which also I propose to answei all the various objections M 
Leewy has 1aised to my form It may, howevei, be interesting 
for him to learn that, with a sfhgle unimportant exception, he has 
not raised an objection which has not alieady been discussed 
and povided for in the new instiument, but @e has suggested 
to me anothe: objection to the equatoual eovdé, which I shall 
also tieat of in that lette: . HOWARD GRUBB 

Rathmines, Dublin, May 19° a 
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The Earthquake 


My yacht, the Gmøse, lay on the giound in the Rive: Colne s 


at East Donyland, about half a mile above Wivenhoe, and as 
soon as I was able I joined he ın orde: to study the effects of 
the late earthquake I 1emained in the distiict about a fort- 
night, and examined the greate: pat of the focus of disturbance, 
over an area of about eight miles long by six broad I distin- 
guished on the ordnance map by appropilate marks (1) those 
places wheie the shock had been so violent that not only nearly 
all the chimneys had been knocked down but a large proportion 
of the house walls cracked and some boundary wails thiown 
down , (2) those where it had been less violent, many of the 
chimneys having been thiown down, but few o1 no houses 
cracked , and (3) those where it had been only sufficiently vio- 
lent to throw down a few isolated chimneys This thud distiict 
extends ın some directions much beyond the part examined 

Distiict No 2 may be said to tiend fiom Wivenhoe south-west 
to somewhat south of Little Wigborough, but sends a small, 
nauiow bianch noith west up the Colne valley to Colchester 

The main part of District No 1 is at Peldon, Langenhoe, and 
Strood Mill, but there aie two well-maiked outheis, one at 
Wivenhoe and another at Mortime: in Meisea Island At and 
near Wivenhoe the mtensity of the shock seems to have been 
greatest at low levels, and such a supposition would explain the 
characte: of that outlier, but no such explanation 1s applicable 
to the outher at Mortimer, since the chief damage there 1s at 
a high level, and I was unable to discover any reason fon its local 
characte: 

A great puat of my attention was duected to such facts as 
indicated the duection m which the disturbance moved Ihe 
mate of the Glimpse was on deck, and says that the yacht was 
mst, as it were, moved violently forwaids to the west, and then 
even mole violently backwards to the east All the circum- 
stances of the case make this a veiy good obseivation In trying 
to determine the dnection of the shock fiom the effects, I have 
tahen great care to select such cases as would mak the fist 
shock, and not the recoil Unless this be done, no true iesult 
could be obtained, since vety commonly the chimneys at one 
end of a house have been thrown down by the duect shock and 
those at the other end in the opposite direction by the recol On 
the whole I was able to obseve mineteen cases which I looked 
upon as satisfactory Almost all these vaiy fiom east to south 
Perhaps the shock was 1ather more from the east at Wivenhoe 
than at Peldon The mean of the whole is very nemly true 
south-east, which may be said to agiee with the axis of chief dis- 
turbance as lad down by me on the map The only case which 
is doubtful is that of the church at East Meisea The manner in 
which two portions of the towei have been thrown down seem to 
indicate a shock fiom north-west If this could be 1elied on 
with perfect confidence, 1t would show that the chuich lay on the 
south-east side of the vertical hne, but I saw nothing else to con- 
firm such a conclusion, and I think it quite as probable that the 
damage was done by the 1ecoil which over the gieate: part of the 
distiict was fiom that same noith-west duection If this supposi- 
tion 1s coirect, the shock came up fiom below somewhat obliquely 
from south-east unde: East Meisea, where scarcely any damage 
has been done, and was most violent along the stroke of the 
wave at a distance of about thiee miles to the north-west This 
and the general characte: of the area of chief disturbance seems 
to me to point to some very niegulai distirbution of haid 10cks 
at a considerable distance below the surface H C Sorby 

Yacht Géwpse, Queenborough, May 25 


ea es 


In your issue of the 8th mst (p 31) Di J E Taylor diaws 
attention to the fact that sound preceded the Langenhoe earth- 
quake for an appiegiable period of time <A similar phenomenon 
has often been recoided, but as I cannot just now quote another 
instance, allow me to put forward a personal qne 

On the morning of Monday, July 11, 1853, I had just gone to 
bed when I heard a heavy fast-approaching iumbling sound 
coming fiom the dnection W W }N J wasin St Je&h de Luz, 
and had stopped at an inn which skuts the high ioad from 
Bayonne to Madnd The noise was coming nemer with the 
speed of an express tiain, and knowing that the only heavy coach 
which plied in those days could not pass at such an how, I con- 
cluded that an earthsjuake was coming and got up to looh at my 
watch, which I had left on a table at the opposite corne: of the 
100m , it was 20m 8s past midmght When the nose seemed to 
issue from the ground zeze? me, the whole house shook, 1t 
was then 24m 8s past midmght Although occurumg at a time 


+ 
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when most of the inhabitants were asleep, this earthquake was 
è recorded in all neighbowung villages and at Vera, on the south 
of the Pyrenees chain This coniadicts the observations made 
in Japan, where mountains seem to stop earthquakes Taken 
unawares at St Jean de Luz, I dd not note down how long the 
sound lasted before and after the shock. This should be attended 
to, 1f possible, 1n all similar phenomena, for we have as yet no 
permanent self-recorde: of sound 

Although notable earthquakes are of rare occurrence in Europe, 
slight ones frequently happen I have observed two micro- 
scopical ones nearellendaye Our imperfect knowledge of their 
times and causes would be impiored if our meteorological obser- 
® vatories had proper seismometers telling their own tales Perhaps 
they should be of three hinds for serious earthquakes, for shght 
e shocks, and for earth-tremors ANIOINE D’ABBADIE, 
Paris, May 26 de l'Institut 





THE earthquake was felt by an invalid in bed at Dudbridge, a 
mile south-west of Stroud, Gloucestershue The house stands 
on the Middle Lias It was also felt at Stonehouse, three miles 
west of Stroud on the Lowe: Lias The New Red dips under 
the Lias, about seven miles west of Stonehouse, at the well- 
known section at Westbury-on-Severn It 1s presumed that the 
Carboniferous Limestone exists under the New Red Itis 
visible three miles to the west of Westbury 
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Instinct in Birds 


I READ with special interest the letter signed “Wm Brown” in 
NATUREOf the 15th (p 56) Iregiet I cannot see theletter to which 
itrefers My-excuse for intiuding on you: limited space is that I 
have something to say about a magpie’s nest My teat 1s words 
m Mr Brown’s letter, “I have oten seen the nest shot down ” 
Some years ago seeing a magpie fly from hei nest I climbed the 
tree to see what wasin it I found s.x eggs, but sof magéies’ 
They were séariings’ eggs on which the magpie was sitting I 
visited the tiee several times, and always found the magpie 
sitting on the starlings’ eggs To my great reget, on finally 
coming to see how the magpie ani her foste: brood were getting 
on, I found a shot-hole thiough the nest, and magpie and eggs 
knocked to pieces es et 

Edinburgh, May 21 

PS —My regret was the gieatee as I could easily have 
prevented this by asking a neighbour’s keepe: to let the nest 
alone The magpie lays as aiule seven eggs There were six 
starlings’ eggs ın the nest I saw no starling near the place, 
and as ıt was in the middle of a dense fir wood, I was the more 


astonished to see starlings’ eggs thare 
gs egg 5 


A Remarkably Brillant Meteor 


TO-NIGHT, about 1045 pm, I was ‘“‘stepping westward,” 
about half a mile east of my house Suddenly the ground before 
me was lighted up with noontide splendow by a luminary that 
was above me and behind me Loosing back I saw a meteor a 
good deal east of the Gieat Bear, and nearly as high in the sky 
It was about as big as Venus, and of the same hue It was speeding 
from north to south with a slight descent Its course very soon 
came to an end It left behind it a streak of duller lustre this 
phosphorus-like trail vamished almost atonce The career ofthis 
meteo: while that body was visible here, lasted little, 1f at all, 
longer than a minute, but its light was 1emarkably brilliant 

TOHN IfosKyns-ABRAHALL 

Combe Vicarage, Woodstock, May 20 





° 
Right-sidedness 


e 

AN unprofessional account of a case of paralysis lately in the 
West London Hospital may be of interest as coiobotating the 
assertion Of Mi Wharton (in his I@tter of March 20) that in 
paralysis of the left side it 1s the ught eye which suffers, and 
vice versa The left arm and leg of a child in the above nospital 
(whom I only knew as ‘f Alice ’’) were in almost constant jerking 
motion, and the left side of the fece was motionless The left 
eye, howevei, was normal and bright , while on the ught side of 
the face, which did all the talking and laughing, the eye was 
half closed, and one could see under the drooping eyelid that the 
® pupil was dilated till but a narrow margin of ins was ns 
Boe e . i 
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MODERN TRAVEL—A SCIENTIFIC 
EDUCATION . 


THE teaching of geography has come to rather a 

sad pass in this country, as was evident from 
the address of the President at the Anniversary of 
the Royal Geographical Society on Monday The 
Society’s examiner, Prof ‘Moseley, reports that it 1s 
entirely neglected in our public schools , and the Council 
of the Society have withdrawn the public schools medals 
which they have awarded for yéars, simply because there 
are so few candidates forthem In our great public schools 
geographical teaching has no recognised place , if taught 
at all itis onlv as a voluntary subject, which may or ‘may 
not be taken at the caprice of the boys Some attempt 
has been made to methodise thasteaching af the subject 
in schools under Government inspection, but so far the 
result has not been very successful No doubt the 
Science and Art Department and the University exa- 


miners have done much to improve the teaching of what 4%, 


is known as physical geography in our middle-class 
schools, but at the very best we are a long way from 
perfection in this important branch of education, which, 
were ıt not for unintelligent teachers and @y text-books, 
ought to abound with interest One serious defect in our 
system of teaching the subject 1s the want of proper appa- 
ratus , maps are good enough im their way, but it 1s not easy 
to persuade the pupil that they represent anything more 
than a flat surface ‘They are a poor substitute for the 
models which we find in some Continental schools, sup- 
plemented as these are by large-scgle, well-executed 
pictures of the leading natural and artificial features with 
which geography deals If Muss North’s gallery of 
pictures at Kew could be taken round the country at 
intervals for exhibition to our schools, it would do more 
for giving a real conception of what geography 1s than 
many text-books Let us hope that the step taken by the 
Royal Geographical Society, in appointing an inspector 
to visit Continental schools and report on the whole 
subject, will lead to real reform 

Of course the most effective and impressive method of 
education in geography would be to tale he pupil all 
over the world, and let him see with his own eyes the 
many wonderful and beautiful features of our earth, which 
as lists of dry names weary his soul in his text-book 
This ıs a method regently followed to some extent ın cer- 
tain of the French high schools The best pupils are 
taken durrg the vacation to*some important foreign 
centre, like London or Berlin, Christiania or Stockholm, 
from which excursions are made to the leggume natural 
and artificial features of the country Every tourist 1s 
indeed more or less of a practacal geographer, finding 
fresh energy, education, and interest in those very things 
which when at school he abhorred But we fear that many 
tourists pass through a country, 1f not with their eyes 
closed, at least without any training whatever as to what 
they are to look for, and unless the best-intentioned 
tourists have been so far instructed, their travels will do 
them httle good Hence the great educational value of a 
carefully-compiled guide-book , and how important such 
a guide-book might be mad@as a means of geographical 
and scientific instruction may be seen from the handsome 
“Orient Line Guide” before us! It1s in most respects very 
different fiom any of the volumes with which Murray and 
Baedeke: hare made us familiar It 1s meant neither for 
knapsack nor pocket, but evidently for the saloon table 
It ıs a broad folio, handsomely printed and abounding mn 
fine large-scale illustrations and maps by Maclure and 
Macdonald Every one who has gone a long voyage 
must have felt its tedium in spite of amusements of all 
kinds , but with theaid of the “ Oment Guide” every day 
ought to brang fresh interest and fresh means of instruc- 

« Illustrated Guide of the Onet Line of Steamships between England 


ang Australia” Issued by the Managers of the Line (London Maclure 
and Macdonald ) r 
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ton The illustrations themsel es are of much interest , 
plans and portraits of*several of the magnificent ships of 
the Line, views of many places and scenes from Giavesend 
to New Zealand, star-charts which may furnish a mghtly 
education in astronomy as well as navigation, and maps 
of all the countries along the route 

When we say the work 15, edited bY the Re W Jf 
Loftie, ıt will be evident that ıt is of an unusually high 
stamp The special feature of the text 1s that besides the 1n- 
formation about the Lir® and its ships, instructions to 
passengers and such like useful hints, we have special 
articles on seamanship, navigation, natural history at sea, 
andeweather atsea All the leading features along both 
the Suez route and the Cape route are pointed out and 
information given about them as the voyage proceeds, 
while speciaf chapters are devoted to all the Australan 
colonies, to Egypt, the Holy Land, Italy, European cities, 
and the mother country Thus it will be seen that the 
“ Orient Guide” 1s adapted for the use of yoyagers from 
both ends of the route 

As a means of conveying some practical knowledge 
of science, and arousing an interest ın the subject, 
the chapters.gn seamanship, navigation, meteorology, and 
natural history must be particularly useful Under “ Sea- 
manship” we are informed about all the most important 
points in the structure and working of a vessel Such 
common terms as “running,” “reaching,” “beating,” are 
explained, as are‘also the causes of the various motions of 
a ship—rolling, pitching, scudding, and so on, the 
various rigs of ships, the different species of ropes and 
knots, the varios phrases shouted in working the helm, 
and other terms in nautical phraseology The chapter on 
navigation ought to be particularly welcome to landsmen , 
by means of it the mere progress of the vessel itself, the 
daily operations of the officers in connection theiewith, 
the conduct of the compass, the reading of charts, the use 
of the sextant, the various methods of ascertaining longi- 
tude, the use of the log, and so on—all can be made to 
furnish the passenger with constant sources of interest, 
and give him some idea of the many and complicated 
scientific pyyagiples which underlie so apparently simple 
a matter as the navigation of a steam vessel The 
chapter also contains much information about the stars 
and their uthty to navigation The star-charts which 
accompany the chapter are not overloaded with names, 
and will be found of real utihty in Wetecting the leading 
stars and watching their nightly changes as the vessel 
proceeds on her course 

The chapter on natural history contains succinct in- 
formationeon the leading forms of animal hfe hkely to be 
met with during the voyage—land, coast, and ocean birds, 
fish of various kinds, cetaceans, the nautilus, zoophytes , 
while the marvellous phenomenon of the Juminosity of the 
sea 1s explaned By a study of the chapter on the 
weather at sea, passengers may be able to throw more 
intelligence and variety into that monotonous and never- 
ending topic of conversation 

The more purely geographical part of the work 1s done 
in considerable detail All the features met with on both 
routes are described m the order of their occurrence 
‘Then for the benefit of those going out there are several 
chapters on the various Austrahan colonies, on their 
various aspects, scientific, geographical, and economical 
On the other hand, for the benefit of Austrahans there 
is a general chapter on European travel, and special 
chapters on Egypt, Sinai, and the Holy Land, Italy, 
European cities, and the mother country—all richly 
illustrated 

Thus it will be, seen that the “ Orient Guide” 1s some- 
thing very different from the ordinary run of guide-books, 
and that with it as a constant companiow on board ship, 
a voyage to or from Australa may beemadg a real educa- 


tion We should hke to see, other companies follow the 
example so well set by that, of the Onent Line, travel- 
e i a, e 
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ling by sea has now become so common that thus the 


serious defects of English education in geogiaphy might, 


be largely remedied But even the railway companies 
might tollow the example Several years ago we noticed 
a geological guide to some of the United States ra.l- 
ways, in which the various formations along the routes 
were described in the order of their occurrence as the 
train proceeded Something of a similar kind might very 
well be done for Enghsh railways, extending the pro- 
gramme, however, to other features besides thole relating 
to geology Meantime the Orient Line 1s to be congratu- 


lated on its enterprise, and on the intelligence which hase 


guided the compilation of their handsome work Mr 

Loftie has not only edited the work, but written thee 
chapter on Egypt, while other special subjects have 
been treated by Dr Charles Creighton, Mr G Baden 

Powell, Commander Hull, and Mr H E Watts 
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THE LATE MONSIEUR WURTZ 


E have received the following communication from 
a Paris correspondent — 


The loges pronounced over M Wurtz’s grave and 
your estimate of his place in science, doubtless being 
prepared, will tell your readers the extent of his hfe-work 
asachemist Indeed the best monument that could be 
raised to his memory would be a jist of the work that has 
come from the laboratory at the Ecole de Médecine during 
his thirty-four years’ direction But your readers may 
perhaps also be mterested to know something of M 
Wurtz as he appeared to those who were his pupils at the 
time of his death. 

The impression one had at the beginning of M W'urtz’s 
first lecture was one of utter surprise Organic chemistry 
was no longer a dry science full of dry formula, tiresome, 
comphcated and difficult to 1emember, for the whole 
series of chemical transformations appeared as some 
philosophical romance in which the atoms and groups of 
atoms had their own paiticular characters, and could in 
given circumstances be depended on to act in a particular 
way Yet, notwithstanding the picturesqueness of expres- 
sion, there was no sacrifice of scientific accuracy His 
teaching was so skilfully designed that each of his phrases 
could be interpreted immediately by the theories of thermo- 


echemistiy and dissociation, which the more advanced. 


student would learn later to apply to the study of organic 
chemistry, and by whose help the science is being 
gradually brought more and more to a purely physical 
stage In the same way the psychology of the individual 
characters in life may some day be capable of being mter- 
preted by purely physiological results But notwithstand- 
ing the assertions of some eminent chemists, and notably 
of Wurtz’s great rival Berthelot, no more im chemistry 
than in psychology ıs the problem thus reduced to one of 
rational mechamcs It seems, on the contrary, that for 
the accomphshment of this end account must mevitably 
be taken of those atoms foi which Wurtz fought so hard, 
and of which Berthelot and the Ecole Normale still deny 
the probable existence 

Taken aback at first by the new way of presenting well- 
known facts, one was soon carried along by the stream of 
Wurtz’s eloquence and by his enthusiasm, and as one 
came out of the theatre, though Wurtz never left his sub- 


ject to go mto transcendental digressions, oge had a 


feehfig of being raised ffom the common things of life—a 
feeling of being better m every way for the new revelation 
of scientific truth 

Wurtz’s eloquence was exceeded only by his modesty 
He spoke of and, praised Hofmann’s general method for 
the preparation of the compound ammonias without men- 
tioning the fact that it was he who discovered and recoge 
nised the first compound of this type 
Berthelot’s great discovery that glycerme is a triatomic 


104 


He eulogisede 


~ 
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alcohol, then spoke of the diatomic alcohols or glycols , 


* but no one in the audience could rave guessed that 1t was 


he who fist gave an accurate interpretation to Berthelot’s 
results, and that he followed up and confiimed his gene- 
1alisation by the biillant discovery of the glycols 

I cite but two cases out of mary, for durmg the whole 
of his course Wuitz never alluded to one of his dis- 
coveries as being his own, and ceitainly fiom his own 
lectures has large audiences at the Sorbonne could have 
had no idea of tae leading part he played in the grand 
development of modern o1ganic chemistry 

, Having already exercised his immense fluence at the 

Ecole de Médecine, he felt himself at too geat a distance 
from his auditors at the Sorbonne, and while he was 
having a laboratory (still unfiaished) built for him, he in- 
auguiated last year a series, of weekly conférences * under 
dus own direction, which might wel. find their analogues 
in the English Universities Each week M Wutz gave 
out two subjects (such as molecular weights,the paraffins, 
the ethers, &c ), and two students volunteered to give lec- 
tures (lasting from half an how to three-quarters of an 
hour) on them the week following The conférences weie 
delivered in one of the large lectu1e-rooms to audiences 
of from sixty to eighty students , Wurtz himself sat at the 
end of the lecture-table and gave a kindly and helpful 
criticism after the conférence was ove: The last of these 
conférences was given Just thiee weeks ago by the wiiter 
of these lines, and M Wu1tz’s kinc words will always be 
a precious memory to him —they were the last he was 
destined to utter in public 

Wurtz was a fine man, of commanding presence To 
alleviate the organic disease from which he suffered, and 
from which he died, he began by his doctor’s orders to 


_ woik at gymnastics about ten years ago, and he was, not- 


withstanding his sixty-six years, an accomplished gymnast 
at the time of his death The untiring activity of his 
mind appeared in a certam v:vacity and restlessness of 
manner peculiar to himself, but one felt, as soon as one 
saw and spoke to him, that he was a straightforward, 
lJoyal-hearted gentleman 

M Wourtzwas followed to the grave not only by the official 
-deputations fiom the Sénat, the Institut, and the various 
learned institutions with which he was connected, but also 
by hundreds of students, principally from the Ecole de 
Médecine and the Faculté des Sciences, bearing, accord- 
ing to French custom, wreaths of flowers, and thus paid® 
their last tribute to the memory of their loved master 
One could not help noticing especially an immense wreath 
of white floweis, offered by the women-students of the 
Faculté de Médecine, as a testimony of then gratitude to 
the man who some fifteen years ago obtained permission 
for them to study in the Facultv, and whom they followed 
to his last resting place right across Paris from the 
Boulevard St Germain to the cemetery of Père la Chaise 

The sympathy which M Wurtz inspired in all with 
whom he came m contact, coupled w th his great genius, 
gave him a peisonal influence beyond that of most men— 
foi if he is dead to us in the body he 1s still hving an the 
mind, aye, and m the hearts, of the thousands of students 
who have listened to him in iapt attention on the 
benches of the Ecole de Médicine and ef the Sorbonne 
Ashe said of Dumas Forma wentss eterna 

Paus, May 16° i 


ROBERT ANGUS SMITH s 


NOTHER of the men of the middle time has passed 
away Early on Monday morning, the 12th inst, 
whilst Adolphe Wutz lay dymg at Pais, Angus Smith 
breathed his last at Glynwood, Coluy Bay Both men 
were of the same age, and both weie pupils of the illus- 
tous Liebig—students in the geat chemical school of 
Giessen Each, ın a sense, was imk ied with some one 

t I need hardly say al Uni ersity lectures are quite free in Fiance 
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phase of the spimt of their many-sided master, but in a 
different manne: Wutz spent hig energies and won his 
greatest triumphs in the development of chemical theory, 
and in the elucidation of the stiuctuie of organic com- 
pounds, Smith had probably little knowledge of, and 
but little sympathy with, the theories of modern organic 
chemistiy , and Although possessed of his countrymen’s 
love of metaphvsics, and, as his wiitings show, capable of 
much abstract speculation, his conceptions of chemical 
coastitution were probably, in“he main, as mechanical 
as those of Dalton, whose disciple and chief mterpreter 
he considered himself to be Hus chief point of contact 
with Liebig lay in his recognition of the utilitarian side of 
his science fo. upwards of forty yeais he laboured un- 
ceasingly to show how chemistry might minister to the 
material comfort and physical well-being of Imen—not ın 
the manufacture of new compounds useful ın the arts, or 
in the establishment of new industries,—but mn raising 
the general standaid of the health of communities by 
checking 0: counteracting the evils which have followed 
in the train of that enormous development of the manu- 
facturing arts which is the boast of this century Sweet- 
ness and light were fixed articles in Smitl’g,creed His 
tove of fresh an, of pure water, of a green hillside was 
intense ‘ Where to, su?” asked a cabdriver whom 
Smith had hailed on his way home, tired and longing for 
escape from beneath the dull, murky Manchester sky 
‘ To the sun!” was the answer And We are told that it 
was to the credit of thåt cabman that he-did not take the 
old philosopher to some hostely with the sign of Phoebus, 
but trundled him among the green lane#beyond the city’s 
outskuts until ıt was tıme to turn the horse’s head home- 
wards To keep the air in our towns fresh and whole- 
some, to 1esto1e the water of our stieams to 1ts pristine 
cleainess, to preseive the freshness and verdure of the 
fields and woods, to sweeten the atmosphere of the 
ciowded dwellings in cities,—this was the kind of work 
to which Smith dedicated his life, and at which he 
laboured to the very last ‘There have been greater 
chemists, no doubt, his name 1s not associated with any 
fundamental discovery in chemistry, and dys attempts at 
theorising we.e not always very happy, but in his tiue 
vocation, as the chemist of sanitary science, Smith 
worked alone, and we have yet to find the man on whom 
his Mantle has fallen 

Robert Angus Smith was boin in the neighbourhood of 
Glasgow on Febiuaty 15, 1817... When nine years of 
age, he was sent to the High School, and at thirteen he 
entered the Univeisity of Glasgow He ao showed 
that hking for the classics, and especially for Greek, which 
clung to hım through life, and his mother, as usual among 
Scottish matrons, cherished the aspiration that her son 
should “wag his pow in a poopit” Whether this ambi- 
tion was eve: shared by hei son is doubtful , at all events, 
such a career became impossible fo. Smuth afte: heaiing 
the preaching of Campbell. of Row he declared that he 
could not take “ holy orders in a kuk which had expelled 
aman fol being apparently both wiser and better than 
itself” On leaving the University he acted as tutor m 
various families ın the Highlends and in London What 
duected him towaids science does not appear In com 
pany with his brother John, who is known as the mventol 
of a chiomoscope, and as the author of some speculations 
on the cause of colou: and the nature of light, he had 1ead 
the standaid works of his time on natural philosophy and 
chemistry When twenty-two yeais of age he found him- 
self at Giessen, and after working under Liebig fo. some 
tıme he obtamed his doctorate He returned to England 
in 1841, and procured emplovinent unger Dr, now Su 
Lyon, Playfau, m connection with the Health of Towns 
Commission W was this cncumstance which doubtless 
served to fia the dmection of his future woik His earliest 
puphcation—a contiubution to the then recently founded 
Chemical Society of Londoy—was a paper on the air and 
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stored with legends that he produced ‘* Loch Etive ane 
the Sons of Uisnach,” published anonymously in i879. > 

smith lived the “quiet life” of Pope’s philosopher. © 
His temper was singularly even and placid: he had his 
checks and crosses, of course, like other men, and he was 
occasionally pained to find himself misunderstood, But 



















nothing ruffled his calm. His perfect transpar 
charming simplicity, and a certain quiet play’ 
manner gained for him the sobriquet ‘of “Agnus 
Smith. Indeed, his sense of fun could see ‘the latent- 
humour in any situation. Even on his death-bed it was- 
with him. Somebody had said that they were not going _ 
to part with him yet. “ You will be clever people,” he- 
rejoined, with the old twinkle in his eye, “if you keep me 
here three days longer.” ; o 
Smith beca 
















tis full of facts and quaint out-of-the-way 
es; on the other hand, it is diffuse, and, as a 
literary work, badly put together—faults difficult 
in. ipilation based upon, or largely composed 
published. That Smith had consider- 














































NORWEGIAN GEODETICAL OPERATIONS 


[ HE first part of this publication, published in 1882, 
~ was reviewed in NATURE, February 8, 1883, The 
second part, now before us, consists principally of a series 
of tables giving the results of the observations at the fol- 
lowing tidal stations:— Stavanger from 1881. to. 1882, 
Throndhjem from 1880 to 1881, Kabelvaag from 1881 to- 
1552, and Vardoe from 1880 to 1882. These tables are 
arranged precisely as in the first part; it is therefore un- 

necessary to refer to them more ‘particularly. 

A description, accompanied bya drawing, is given of 
the self-registering apparatus used. ‘The float, placed in a 
tube, is connected by means of a fine wire 
gocm, diameter, and the wire is kept taut by a co 
weight acting ona second concentric wheel. On theaxis _ 
of these wheels, and rigidly connected to it, is a p niön 
2'5 cm. effective diameter, working on a horizonta tack, 
to which the scribing pencil is attached. Thus the rise 
and fall of the tide is measured to a scale of 2 or =. 

5 | 

A cylinder, on which is fixed the diagram paper ruled. 
with hour lines, is placed horizontally below the rack, and 
is driven by a clock connected to it directly by means of 
gearing, and assisted by a weight attached to a string 
passing over a pulley. This apparatus is the invention of 
Lieut.-Col. Haffner, and is made by a watchmaker {G. P. 
Stenberg) at Bergen. : 

It is mentioned that, owing to a defect in the 
registering apparatus used at Oscarsborg and a : 
theim, and described in the first part, the observations. 
are not as satisfactory as might be wished. In the instru- 
ments used at these stations the motion of the driving 
clock was communicated to the diagrams by means of a _ 
string, and it has been found that the variations in the” 
amount of humidity and of temperature sufficiently — 
affected the length of the string to cause appreciable 
errors. It should be understood that the readings were 
taken by means of hour lines ruled on the diagram paper; 
any alteration in the length of the string, clearly affects 
the accuracy of the position of these hour lines, ‘I his 
source of error has been removed, and new observations 
taken,ewhich will be publfshed in a succeeding part. 










systems of*Kapila, Leucippus, Lucretius, Newton, | 
on, and shows with admirable lucidity Graham’s 
ation to these great thinkers, Smith, however, 
never. have made a geod teacher, despite 
early life, to connect himself with some 
gher ehemical instruction, When at his 
e was not.an ineffective speaker; but he was 
ng m power of-exposition, and his metaphysical 


tendencies. and his quaint playful fancy were only 
_ too apt to disturb the even tenor of a sustained descrip- - 
ton, or closely reasoned argument. No inan, however, | 
wasn pular among young men, for he hada genuine | 
vith youthful aspirations, and a kindly way of 
_ drawing out and encouraging what was good in them, 
and there are dozens of men still living who have to 
_ thank the gentle, quiet-spoken philosopher and friend for 
th san life. He had, too, his countrymen’s 















































eir first 
ehacity of friendship: it took a very violent wrench 
eed to disturb a confidence once placed. 
‘rom 1842 Smith was closely connected with Man- 
tester. In that year he settled himgelf in the town as a 
ting chemist. Shortly afterwards he became a 
mber of the Literary’ and Philosophical Society of 
chester—a society made famous by its connection 
alt®}and the Henrys—and much of his work 
ars ¢ Hemorsand Proceedings of that body. In 
-56 he became one & its honorary secretaries, in 18 59 
dent, and in 1864-65 ‘president. In his 
y.of Science in Manchester,” published a short 
», he has sketched, in characteristic manner, the 
wth of that institution, and has sought to trace its 
influence on the development of scientific life in 
\cashire. 
1363 Smith was appointed Inspector-General of 
i Works for the Goverpment, and the somewhat 
ite. task of initiating the working of Lord Derby’s 
to him, He perfornfed this duty with character- 
nd with every desire to avoid undue inter- 
ithe legitimate business of the alkali maker, 
essful working of that Act is largely due to the 
n which Smith and his subordinates set it in 
on. On the passing of the Rivers’ Pollution Act 
was made Inspector for England, and afterwards for 
otland. He held both these appointments up to the 
ime of his death. ° 
Angus Smith had a passionate deligift in ghe Highlands, 
he smell of a peat fire was to hir as incense. He 
ething, too, of the HigMlander’s love of mysticism 
position, and throughout his life he fount 
ein Celtic litaagture ; afd yo was with a mind well | 
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SATURN 
VV ESSRS, PAUL AND PROSPER HENRY con, 
A tribute to La Nature some interesting information 
on the recent aspect of the planet Saturn, During 
month of February and the beginning of March 
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t Publication of the Norwegian Committee of “the Associatio 
Measurement of Degrees in Europe, Part IRL (Christiania, 188+: 
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several nights were of exception«! purity so far as regards 
the definition of stars observed in the telescope. Messrs. 
Henry say :— 

“We took advantage of the most favourable moments 
to observe with our refractor of 0°38 m, the aspect of the 
principal planets; Saturn and his rings attracted our 
especial attention. The representations of this planet 
were often of remarkable precision, even when magnified 
more than a theusand times. It was possible to notice 
on several occasions curious inequalities in the equatorial 
band. Outside the known rings we established, around 
the principal separation (Cassini’s division), the existence 
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of a new ring, brilliant and perfectly, defined, having a 
breadth of about 14°. It is surprising that this ring, 
which is quite visible, has not hitherto been. perceived. 
šut the fact which more particularly struck us in observ- 
ing Saturn, and which has induced us to publish the 
accompanying sketch, is that, notwithstanding extremely 
favourable conditions of visibility, it was impossible to 
discover the least trace of the external anse _(Encke’s 
division). That division, indigated since Encke by all 
the observers who have published drawings of Saturn, 
and which we believe we had also seen with instruments 
of moderate power, may well be only the result of an 





Aenect of Saturn, 


optical illusion. This phenomenon would be produced, 
in our opinion, by the brilliant ring which we have dis- 
covered, and which irradiation causes to appear larger 
than it really 1s, while by an effect of contrast we believed 
we saw, like a black line of separation, what in reality is 
only a marked difference in the brightness of the rings. 
By examining at a distance of about three metres the 
sketch here given, this division may be very clearly noticed 
as it is usually represented. The experiment will succed 
even better if one takes the precaution of slightly closing the 
eyelids. In these conditions the aspect of the drawing is 


EARTH CURRENTS?! 
Cy = of the most interesting subjects dealt with at the 
recent Electrical Congress in Pris was earth cur- 
rents. The abgence of published information in France 
on the behaviour of these erratic disturbers of telegraphic 
peace has led to an elaborate and careful study of the 
whole question by M, Blavier,°the well-known afd dis- 
tinguished director of the High School of Telegraphy of 
the Post and Telegraph Admmistration in France. ‘This 
has been printed, published, and circulated by the Minister 
of Posts and Telegraphs (M. Cochery) for the use of the 
members of the recent Congress. 
These earth currents are always present in telegraph 
lines, varying in geographical and electrical direction and 
A. tae Etude des Coursa@ts Tellurioves,"Q@ar E. E. (Paris: 


Llavier. Gauthier 


March 4, 1834. 


pretty much that which Saturn presents when observed 
with instruments of ordinary dimensions, or even with 
powerful telescopes when the definition is imperfect. We 
may then explain by an optical illusion these differences 
of aspect observed in the external ring, withque its being 
necessary to attribute them to any modificatiofi which has 
taken place in this curious appendage of Saturn. This 
interesting planet is now too near the sun for useful 
observations to be practicable. We shall continue our 
researches by means of powerful telescopes at the next 
opposition.” 


in strength, generally scarcely perceptible, but sometimes 
acquiring such intensity as ® acquire the title of “storms.” 
Their direction depends uponghe direction of theirearth ter- 
minals,and in no way on the route of the wires or on the fact 
of their being overground or underground. The longer the 
line the greater their strength. ‘Their strength and direction 
vary with the hours of the day, and they show well-marked 
periods of maxima and minima. In fact there appears to 
. tide in their affairs clearly following solar influence, 
and it has been believed by more than one observer that 
the influence of the moon is also perceptible. There 
is also an annualeperiod of maximum and minimum, 
and this follo%s the well-marked eleven-year period of 
sunspots. We h&ve just deen passing through a period 
ofmaximum intensity. 1881 and 1882 were years of con- 
siderable activity. 1 heir gagaries aye exa tly coincident 
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ndue to the same cause. It is when 
is present *that they acquire extraordinary | 
af a change their direction and intensity with great | 
: effects are then observable simultaneously | 
_. They interfere seriously with the | 
raph messages. 
nd, examined®with great care — 
neer, Mr. W. H. Barlow, | 
i feld, and his paper before. 
. 184@ has scarcely been improved | 
elate C. V. Walker was an incessant | 
veral papers to the Royal Society. | 
considerably tq our knowledge, and there | 
papers by Mr. Preece, F.R.S., on their be- | 
utter remarked. that ane great storm of | 
| 
| 








































ns s. of the mariner’s compass, and are | 
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‘far ronger: than 
ceedings of the Society- 
ve interesting com- 
ms, iz; O. Walker, W. Ellis, 
- TE was warmly discussed at the 
hich decided (1) that certain short lines | 
endent of its generaltelegraph system, 
ely devoted to their study ; (2) that long 
r] “those underground, should be utilised 
possible for the same purpose, —lines N. 
ami W. being taken by preference, and 
vSunday— -being simultaneously em- 
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ed that during the year 1883 the ist | 
month should be taken for separate 
ation... These resolutions have been | 
y ied out. in. Paris, and.M. Blavier’s work is | 
msequence. They have also. been followed with | 

vantage i in Germany andan Russia. l 

at right angles to each other have for | 
fixed and. used. in’ Greenwich, but: the 
i not been s ystematically published, 
though the records are photographically. printed. 

M. Blavierhas, since September 1383, organised a very 
“careful system of automatic observation, by. employing a 
lockwork apparatus similar to that ‘designed by M. 
ascart to register simultaneously the three components 
rrestrial magnetism. He uses the dead-beat galvano- 
+r of Deprez. and d'Arsonval, shuftted so as to meet | 
cases of all currents., As the chief point to be deter- | 
ed is the difference of potentials at the ends of a | 
t, M, Blavier made the resistance of each long | 
ial to 10,000*, and each short circuit | 
he curve traced give indirectly | 

ent. His excellent memoir | 
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® pre 
) these curves, and very instructive they 
> lunar month from February 28 to 
_ Observations were taken on aérial 
d underground w wires, The general direction of maxi- 
m electromotive force in France is N.W.—S.E. „making | 
ngle of 56° with the magnetic meridian. M. Blavier 
es from the deflections of the needles that the dis- | 
ces of the magnetic elgments are due to accidental | 
rrents circulating in the higher regions of the 
re although the ‘efrth currents circulate in the 
e globe. He favours De la Rive’s theory of the 
‘borealis as being due to the circulation of elec- | 
urrents. ain- the higher regions of the atmosphere, in | 
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Has nalane with earth currents, such 

intense scintillation of the stars observed by Montigny, | 

d tempests. 
ds, and thereby indirectly with the sun. 











¿a credit to the department of whice he js such an old | 
istinguished member. 
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candidates for the office of Perpetual Secretary... 


then be met with by resorting to a remote corner of the € j 


e mentions several atmospheric effects 


He associates earth currents with trade | 


Altogether M. Blavier’s brochure Ys very ant written 






















NOTES 


THE French Minister of Education and the Fine Arts has p 
posed to place at the disposal of M. Pasteur, for the prosect 
tion of his scientific experiments, a large domain situated at 
Villeneuve-Etang, which belongs to the State. 


COLONEL DONNELLY has been appointed. Seeretary and 
permanent head of the Science and Art Department ft 
Council. 





Tue Paris Academy of Sciences has nominated M, Ca o 
the inventor of the apparatus for the liquefaction of gas, a Membre 
libre in place of the late M. du Moncel. The Academy has p 
appointed a Commission of six members to prepare BET 


Tue death is announced of M. Bonte 
volumes on pneumatic telegraphy, a a 
Government for the construction of 


A COMMITTEE has been formed at, 
a statue in that city to M, Dumas.” ~ mitte 
established for the erection of a statue to My Wurt 


Tue election of Dr. C. S. Roy to the new: Professorship of 
Pathology at Cambridge augurs well for the scientific develop- 
ment of the rapidly-increasing medical school of that University. 
Dr. Roy's work, both as George Henry Lewes Scholar and OS ke 
Professor-Superintendent of the Brown Inst tutior well cee 
known, been of the highest merit and promise. Eo 





THE conversazione of the Institution of Civil Engineers. takes 
place to-night at the South Kensington Museum. : 


We are pleased to learn from a comeaponieet that: the Natural ae 
History Department of the University of Edinburgh | has undergone 
remarkable development during the last six: months. . _ Two years. 
ago it had no lecture-room, and only one small room: serving both 
as museum and laboratory. Now the old chemistry class-room, in 
which graduations and other ceremonials used to be held, and which 
is still the largest class-room in the University, has been handed 
over to the Professor of Natural History. There has not been time 
tg have the class-room reseated, but the comfort of lecturer and 
students has been cared for in a still more important way, viz. 
by the erection of a ventilating fan, which changes the air 
several times every hour. The great demand for practical teach- 
ing which marked Prof. Ewart’s advent to Edinburgh could only. 













buildings. Now the practical work is carried on | 
beaunilly decorated, well-lighted hall—a dingy museum in Jami 
son’s time, but now capable of accommodating about - 130r en 
atatime, In addition to this laboratory there is an adjacent x 
smaller work-room for advanced students. A series of tanks ~ 

is in process of erection in the lower room, which corresponds 
in size to the large laboratory, and which it is intended to con- 
vert into a laboratory provided with all the necessary apparatus 
for studying the Ifg-history and development of marine orgak > 
isms. When the other rooms which formerly belonged to the 
Natural History Department are added, theeacrangements. for 
teaching zoology in Edinburgh will be alike complete and 


satisfactory. e 






























Wer understand that the University of St. Andrew is about to 
approach the Government with the view of obtaining funds for 
e an tte the Natural History Museum and at the same time for 
providing a marine faboratory within the walls of the University, 7 

while the more practical work of hatching, &e., which. the 
| Fishery Board for Scotland is carrying on will be provi 
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seente. the mor 
s ollege itself. 








The College is so near the pro- 





-posed hatchery 
beth: laboratories, and: thus, when established, the working ex- 

enses will be comparatively trifling. Ifthe University and the 
2 el y Board succeed in carrying out their plans, biology will 
“receive amighty impulse at St. Andrew’s, and the famous bay 
once mpe be péopled with an abundant supply of fish. 





; me THE Cloihwaresiy Company have voted 2c00/. towards the 


that the same pumping apparatus will serve for | 


o perri eon: in 


e fund of 20,000/, required for the complete equipment of the new | 


” Central Institution of the City and Guilds of London Institute, 
e this being additional to their original building grant of 10,000/, 
and: their annual subscription of 30004 


We learn that orders haye been given by the Inspector-General 
of the Imperial Maritime Customs of China, that meteorological 
observations made in the Treaty Ports and in the lighthouses are 
in future to bè sent to the Government Astronomer at the Hong 

¿oong Observatory, but that it is not at present the intention of 

` the nese Government to start a meteorological service in 
China. With regard to observatories great progress has been 
made of late years, Central Government observatories exist in 

Japan, Petia ( n Ta ae eas and Pataria 
ch), w w 





rons: genteel pre lage and it is : very ey. that this row of 
observatories will be extended further south, as steps are being 
taken to found an observatory in New Zealand, while the Russian 
Government is likely to extend its stations to the north of Vladi- 
vestock. First-class observatories are also supported by the 
Jesuit Order in Corea, China, and Manila, as well as elsewhere. 
For the investigation of typhoons, the terrible scourges of the 
China Sea, Father Faura, at Manila, has done most important 
work, and the utility of his observatery cannot but be extended | 
when the Chinese Customs start self-recording meteorological | 
instruments at South Cape, Formosa. But while each observa- 
tory is individually engaged in studying the peculiar features of 
its local climate in all its vicissitudes, it is by a comparison of the 
results exhibited in the different annual volumes published by 
each of them that we gain an insight into the laws that govern 
the general motions of the atmosphere and which underlie the 
peculiar features of each local climate. Thus in the China Se! 
the typhoons originate from local causes (heat and moisture} }, but 
-the form and direction of their tracks are determined by the 
general laws of atmospheric mation in these regions. 





THE first Circular of Information issued this year by the 
United States Bureau of Education relates to the approaching 
International Prison Congress at Rome in October next. The 

o Bureau considers that the work of education is by no means 
<o Jimited to good. children ; and certainly, if no other power takes 

-therë mation of the vicious in hand, their reform does become 
_. by:so much the most important part of the work overlooked by 

: this office, as they that are sick more need the physician than 
| y that are whole. Prison Congresses were held in Europe in 
E 1845; 1846, and 1857, and after an interval were revived through 

a paper by Count Sollohub of Russia, publish ed in the Report of 

the New York Prigon Association in 1868. His suggestions were 

adopted by Dr. E. C. Wines, the Secretary of that Society, and 

a Prison G@ongress was brought togegher at Cincinnati ine1$70. 
c Dre Wines was elected Commissioner to act at an International 
Congress, and he brought about such meetings, first in London, 
y Stockholm, and now at Rome. The questions for con- 
mare i{1) As to the advantages from a reformatory view 
mipri mment, and whether more useful and less degrading 
labour, without forcible detention, or even simple admonitions, 
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® might not be less mischievous and more effectual ; ; as to length of Emerton. 










new away “froin old. offenders e 
hygiene, dietary and education, the rival 
free a and the remuneration. of the fo 
be made of Sundays and holidays i 
(3) International -aerangements, repression of va 
desirability of societies for the ‘help of dischargéd conviets 



















ANOTHER of the Bureau’s publications is a Report of E 
School of Classical Studies at Ath€ns ; and although this hardly 
falls under the head of Nature studies, yet a journal of science 
may note with satisfaction the spread of a scientific spirit. which. 
feels how far clearer is the knowledge of history after imbibing - 
such object lessons as must be gained | from an: acqual aintance wit z 
the climate and aspect of the country@and their rh f 
upon the race inhabiting it, from mien SCEN 
fight, or the festival. 
















“To expedite school business ani 
troversies.” the United States Bureau. 
a digest of 7oo law decisions, which -h 
Eaton has been in office, upon all the 
country. The number of States, each 
rest, has added greatly to the labour of sue 
recommendation that, while variety of sys 
couraged in different States, uniformity ol 
enforced in each State segms to combine the greatest am | 
practical advantage. + 


THE following alterations have been made@in the arrangements 
for the Friday evening meetings at the Royal Institution -Mr 
Willoughby Smith will give the discourse on June 6, on Experi- 
ments in connection with Volta-Electric and Magneto-Electric... 
Induction ; and on June 13 (extra evening}, Prof. Dewar will . 
give a discourse on Researches on Liquefied Gases. i 


MESSRS, CHAS. GRIFFIN AND Co, announce the publication 
of a “ Year-Book ef the Scientific and Learned Societies of 
| Great Britain and Ireland.” It will give some account of the. 
constitution and working of mere than 600 sodes, distributed 
under the following Henia :-(1) Science generally ; (2). Mathe- 
matics and Physics; (3) Chemistry and- Photography ; ; w 
Geology and Mineralogy ; (3) Biology, including Microscopy _ 
and Anthropology; (©). Economic. Science. cand ‘Stat 
Mechanical FN and Architecture ; 5 (8) N 
Science; (9) Agriculture and. Horticulty 
Medicine; (12) Literature ; (13) Psycholog, > (44) i 
There will also be an Sete hae giving a list of the chief scientific 
societies throughout the world. 
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Messrs. W, SWAN SONNENSCHEIN AND Co. request us to- 
announce that the whole edition of Profs. Nägeli and Schwen-_ 
dener’s work on the Microscope, which has. been. in the pre ; 

so long a time, and which would have been: 
tion in a few days, was destroyed in the recent dis 
Paternoster Row. A new edition has been at once sent to pre 
and it is hoped that the work will be in the ba: of the. pub è = 
very shortly, since the English Mlitors of the book had- alread y 
completed their revision of the pøoof-sheets. á 



















Pror. A. E. VERRILL, Sedence states, has i in \ the press a ver y 
important paper, entitled “Second Catalogue of Mollusca re- 
cently added to the Fauna of the New England Coast and 7 
adjacent parts of the Atlantic, consisting mainly of. Deep-Sea 
Species, with Notes on others previously reported.” T hese are ~ 
chiefiy derived from the dredgingsof the Fish Commission, are 
well illustrated, and worked up in the full and ari anner 
characteristic of the aithor. It appears int 
the Connectioygt Aandemy of Sciences; a 











® 


ss 












Prenatal rire eeann 


4 Rie 


itions to the Zoological Society’s Gardens during the 
include a Bonnet Monkey (Afacacus sinicus 8) from 
presented” by Mr. J. L. Ellis; a Black-backed Jackal 
anis mesomelas) from South Africa, presented by Mr. H. P. 
lummer-;.a Spotted Eagle Owl (Bude maculosus) from Africa, 

















rring Gull (Zarus argentatus}, European, 
E H. Cree; a Bonnet Monkey (Afacacus 
om: India, ‘eposited ; a Rabbit-eared Perameles 
yeotis) from West Australia, two Specious Pigeons 
mba spectosa) from South America, purchased ; a Bennett’s 
allaby (Halmaturus bennetti 8 } from Tasmania, received in 
xchange 3 a Wapiti Deer (Cervus canadensis 6} born in the 
‘Gardens. © ° 
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GEOGRAPHICAL NOTES 


etermann s Geographische Aliitheilungen, 1884, Heft iv., is 
1 the island of São Thomé, accompanied by maps 
island and of the neighbouring island of Rolas, by 
eff in Marburg. The contribution is the result of 
momths’ residence on those islands in the course of a 
scientific tour through the islands of the Gulf of Guinea in 1879 
and:1880, Thg map of the two islands in question is the united 
product of Prof. Greeff and of the proprietor of Rolas, Francisco 
osé de Araujo: a map based partly on immediate exploration 
and obser¥ations partly on careful information derived from natives. 
A | corrects and supplements*in considerable measure the 
revious maps of St. Thomas known to the authors—that 
1g by the English commander, T. Boteler, and that of 1844 
“Portuguese, Lopez de Lima. In the present map are 


















b 
-entered for the first time the districts into which St. Thomas is 
divided, its “villas,” its connecting highways, its more impor- 
“tant plantations, and also the demarcation between the compara- 
tively small cultivated part and the large wooded wilderness of 
the south and the interior. The map of Rolas is the first that 
has yet appeared of this island, which is intersected by the 
or. he history of St.Thomas is sketched from the year 

vo, when i 

























was discovered, withont a single human inhabitant 
„and almost wholly overgrown with forest, by the Portuguese 
sailors, Joo de Santarem and Pero de Escobar. Prof. Greeff 
`- calculates TiS dimensions of the island, which stretches ovally 

from. o” 2’ te 0° 30’ N. lat. and from 6° 34’ to 6° 54’ E. long., 
at about $2 kilometres by 34 kilometres, or altogether about 920 
square kilometres. l 
© WRITING from Bakundu-ba-Namlæleh in October 1883, Sia 
von Rogozinski gives an account of his travels between 
ameroon and Calabaf. On August 13 he left the coast in 
company with Clemens Tomezek, made his way up the Mungo 
























lu, his other fellow-travellers being bound for the 
T Mondoleh,. On September rır they determined on 
g the region qf the Upper Mungo as far as its falls. 
their way through thick forest and over mountain chains, 


xeon Bliki, where were three rapids, and from which 
the Mungo is no longer navigable. The land to the 
north-east gets even more elevated, and the path of the travel- 
ders became continually crossed by streams. At length, at 
A 40 15° N. lat. and 9° 33’ 30" E. long., they looked down 
from a hill on the sources of the Yabiang or Abo, a deep and 
indescribably beautiful ” valley clothed in the most exuberant 
ropical vegetation. The principal town here is Balombi-ba-Kange, 
built like all towns of that qflarter in the form of a crescentror 
„with fetish houses ingthe middle. On September 14 they 
Lange, and passed the slave town of Baki. Further to the 
ley entered, the same day, the large town of Mokonje, the 
re of the ivory trade for the lands of Biafra Bay. Next 

ig Bao, they reached Mambanda, close to the falls and the 
ombi-ba-Mbu, they were in quest of, on the 16th. 
exhausted, and finding their way further to the north ren- 
cd impossible by troops of elephants and the want of any 
guide that would ventures they were reluctantly obliged to fall 
back on the mis$ion station of Bakundu, where Rogozinski was 
compelled to stay and nurse the wourfls og his feet and ankles, 
n the 23rd Tomezek resumed alone ype march northwards by 
ferent route, and happily¢eached the lafe M’Bu at half a 
s marc. Fon Boa. The beantiful lake is four miles leng, of 
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. Zemlya Station are expected to be published in full in the course 


made known for the first time, r 
coast of Australia by the survivors of | 










round shape, inclosed by thickly-wooded hills, is de 
in fishes, and receives on the west the river Soho, six- 
metres broad. Apparently it is of volcanic origin. 

IN a series of papers upon Early Discoveries in Austr i 
which Mr. E. A, Petherick, F.R.G.S., is contributing to t 
Aleloourne Review, some curious and interesting facts are ni 
namely, the discovery of the wes 
ors of Magellan’s expedition in 

hes 
















1522, the passage of Torres Straits: by 
1545, sixty years before Torres, whose disci 
Dutch vessel, the Duyphen, in the same ye 
the earliest authenticated accounts of the Sighting of an 
the Australian coast by European vessels. But the most ng 
worthy statement Mr. Petherick makes is that the name of New | 
Guinea belongs to that part of Australia now known as Quegns- 
land, and that the great island of Papua has borne the name oi 
New Guinea erroneously for more than three centuries. Mr. 
Petherick is also able, from evidence upon a French mappemond: 
dated 1566, now in the Bibliothèque Nationale, Paris, to refut 
all claims to the discovery of Australia made at 
during the present and the last century on behalf 
navigators. Notwithstanding the early Spanish discoveries of 
Australia now referred to, Mr. Petherick asserts that the 
Portuguese were in the eastern seas twenty years earlier, and . 
probably discovered Australia in the first decade of the sixteenth. 
century. ; 
LAsT autumn the expedition under Lieut. Holm for exploring 
the east coast of Greenland, and which is again to start north- 
wards this spring, met a party of about sixty East-Greenlanders. 
—men, women, and children—south of the island of Aluk, on . 
the east coast. They were on the way to the west coast to sell. 
bear-, fox-, and seal-skins. Every attempt was made by. the- 
Danish explorer to induce some of them to. return and. act as 
guides on his journey northwards, but the prospect of a visit to a. 
Danish settlement proved too great. A considerable number of- 
East-Greenlanders die on their way to the west coast. The East-- 
Greenlanders are reported to differ much from the West-Green- 
landers in stature and appearance, the men being often tall, with 
black beards and European cast of face. This seems to be par 
ticularly the case with those living far north. Both East- and: 
West-Greenlanders have small hands and feet... During the year 
1883 four boats with heathen East-Greenlanders arrived ato © 
Jubanshaab, Three of these came from the distant Angmasalik, = 
and in them there were also, for the first time, natives from 
Kelalualik, which is five days’ journey further north, The 
latter stated that in the winter they were in the habit, when 
journeying on sleighs, of meeting with people living much further 
north, Kelalualik being situated, it is believed, between lati. 
67° and 68° N., it may be assumed that the whole line of ‘coast 
from lat. 65° to 7o° is to some degree populated. ‘eevee 
FROM the annual report of the Russian Geographical Society fo 
1883 we learn that the meteorological observations of the Nos 





























a, 












of this year, while the observers of the Sagastyr Meteoralo 
Station, on the Lena, have remained there for a3 
The publications of the Society, besides the Zevestia 
the following :—Prjevalsky’s third journey to: 
Potanin’s sketches of North-Western Mongolia, Karelin’ 
on the Caspian, and Maynoff’s anthropology of the Morovinia 
The next publications will contain: the report of Unkovsky’s 
embassy to Kontaisha under Peter IL, M. Sadovnikoff’s folk-: 
lore of Samara, the third volume of M. Potanin’s work on Mon 
golia, a geological map of the shores of Lake Baikal, by. M 
Chersky, the remarkable collection of maps of the delta of 
Amu-daria, by M. Kaulbars, and the concluding fascicule.o 
capital work of M. Semenoff, the “Geographical and Stat 
Dictionary of Russia.” The great gold medal has been. a 




























to M. Severtsoff for his explorations in Turkestan, and Cs ant 
Liitke’s medal to Prof. Wild for his laboufs in Russsian meteoro- 





logy, and for his work, ‘‘On the Temperature of the Air in 
Rygssia.” The smalleregold medals were awardedeto. M. Lessar 
for his journeys, MM. Agapitoff and Khangaloff for their work. on 
Shamanism in Siberia, M. Adrianoff for his journey to the Altay 
and Kuzuetzky Alatau, and M., Usoff, member of the West 
Siberian branch of the Society. Silver medals were awarded. to. 
Lieut. F. Schwatka and Mr. W. Hoffman, Secretary to th 
Anthropological Society of Washington; to MM. Ani 
Grinevetsky, Konshin, Wosyakoff, Krivosheya, Kud 
Prince Urusbieff, Fuss, Wereschaghin, and Dobrotvo 
library has been increaseg by 4001 volumes. ; 
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THE MOVEMENTS OF THE EARTH’ 
1V.— The Earth's Revolution 


will be clear from what has gone before that the daily 
movement of the stars is an apparent one due to the real 
movement of the earth in an exactly opposite direction, and 
that the stars in the heavens appesr to rise in the east 
and set in the west, because the earth rotates from west to east, 
And now comes this question: The period of twenty-four hours 
which is so familiar, and which is divided roughly into day and 
night, has apparang awe perfectly different sides to it; for a 
in period the stars are not seen at all in consequence of a 
y, which we call the sun, flooding the earth’s atmosphere 
with its own tremendous light. Why should this be? In 
giving an answer to this question it is enough to say that 
the sun is a star so close to us, and so entirely outshbining 
the other and more distant stars which are seen in the shies, that 
they seem to be things of a different order attogether. But they 
are not things of a different order, they are very much like our 
sun, and the different appearance is simply the result of the fact 
that the one is a star "7 near to us, whilst the others are suns 
inconceivably remote. ln considering this apparent daily n ove- 
ment of the stars, and taking the sun into consideration, the fact 
is soon arrived at that the stars have another apparent mive- 
ment differing somewhat from that one with which up to the 
present time we have alone been engaged. It has been said, 
and it is so obvious that it might almost have been left unsaid, 
that as a rule the stars are not seen when the sun is visible, so 
that the question whether the sun moves or appears to move 
among the stars must be attacked in a rather indirect manner. 
An observer on that part of the earth’s surface directly under the 
sun sees it as at midday. Under these conditions the stars are 
of course nct seen by him, but if he waited twelve sidereal hours, 
until that portion of the earth which he inhabited was opposite 
the sun’s A chi the star: would then be vi-ible, and by noticing 
whether those seen by him each night were the same, he would 
be able to determine whether or not the sun moved or appeared 
to move among them. In one position of the sun it occupies 
that constellation of stars known as the Bull, These stars 
cannot then be seen, becuse the intense brilliancy of the sun 
puts them out, but with the sun in this position the group of 
stars known as the Scorpion is seen opposite at midnight. Then 
at a later period the sun gets into the constellation called the 
Crab, and we see at midnight no longer the Scorpion group but 
the group which is called the Goat. In this way it can be 
determined that the sun has an apparent movement among the 
stars, which is completed in a period which we call a year, at 
the end of which time the sun occupies the same position that it 
did a year poron, and the same group of stars is seen again 
in the south at midnight. 

Not only, then, do the stars appear to make a com) lete revo- 
lution once a day, in consequence, as we have seen, of the earth’s 
rotation, but once a year they also gradually change their 
apparent places, so that at the same hour each night different 
stars appear due south, thus indicating a movement of the sun 
among them. 

The same difficulty that was met with before is again en- 
countered here; is this movement of the san among the stars a 
real or an apparent one? It is a question, however, which has 
been long since answered; and it can he very definitely stated, 
not only that the earth rotates on its axis in a period of 
twenty-four sidereal hours, but that it moves or revolves 
round the san in a period which we call a year, and that 
it is this real movement which causes the apparent one of 
the sun among the stars, Let the reader take a top and 
spinit, Perhaps the top has a movement of progression as well 
as a movement of rofation, and it is in that way quite easy to see 
that the earth may rotgte on its axis and revolve about the sun 
at one and the same time. And with a top of special construc- 
tion its axis of rotation might be inclined so that its plane of 
rotation cease#l to coincide with the plane of its motion of pw- 
gression ; still the two movements would go on, and in whatever 
position the top might be placed, its axis might be made to 
remain practically parallel to itself during its movements. 

We may now, then, make the following statements :— Zhe earth 
revolves round the sun, and throughout the rvogution the axis of 
rotation remains practically parallel to itself. With regard to the 
latter part of this statement it may be added that if this were not 
s®—if the axis of the earth were subject to perpetual change of 
t Continued from vo’, xx@®. p. 205. 3 
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direction—the declinations of the stars would also be subject to 
constant change. 

The demonstration of this movement of the tarth round the 
sun depends upon phy:ical considerations in exactly the same 
way as does the demonstration of the earth’s movement of rota- 
tion, and to these considerations attention must now be turned. 
It will be found that we have now to do with an entirely different 
branch of physics to thf which we drew upon when seeking for 
a proof of the rotation. The utilisation of its principles for 
the purpo es of astronomy is due to Dr. Bradley, a former 
Astronomer-Royal, In the year 1729 ge made a series of ob- 
servations of stars, expecting certain results to flow from them. 
Instead, however, of getti: g the results for which he had looked, 
his observations gave him some which differed entirely from his 
predicted o! es, and which he failed jo understand, For such æ 
thing as this to happen is a piece of goud fortune for the scien- 
tific investiga’or; it sets him thinking, and working, and 
frequently leads him to the discovery of some hitherto unknown 
physical law. It set Dr. Bradley thinking and working. 
Curious as it may seem, the observation which led him to a 
complete understanding of this subject was what ke observed one 
day when a boat at anchor near the shore at Greenwich began to 
get under weigh ina stiffish breeze. The little boat had one of 
those short pennants on its mast, and Dr, Bradley noticed that, 
as svon as the boat began to move, the direction of the wind, as 
indicated by the movements of this pennant, changed. Before 


proceeding to consider the bearing which this fact, seemingly 
remote from astronomy, has upon s'ar work, it may be advisable 





. 
to take one or two simple illustrations which will show what 
must have pas<ed through Bradley's mind as the explanation of 


the strange unexpected movemen’s of the stars was slowly 
growing within it. The first illustration is one due to SirGeorge 
Airy. Suppose that a vessel is passing a fort, and that a shot 
is from the fort at the moving wessel. The shot will 
travel in a straight line; but it is evident that since the 
ship is moving, if that shot really pierces both sides of the vessel, 
then a line jcining the spot where the ball pierced the one 
side to the spot where it pierced th> other side will not 
be square to the direction of the ship's motion. During the 
short time taken by the shot to pass from one side of the shi 

to the other, the vessel has moved through a l 
distance, and if the line joining the two shot-holes were 
alone considered, it might be infe that the shot had come 
from a direction in advance of the true one, That is one 
illustration, the point of it being thae the motion of the vessel 
seems to have given a new direction to the shot. Take another 
illustration, more familiar, and perhaps almost as clear, In this 
country frequent opportunities offer themselves of travelling in 
cabs or railway trains, with the rain falling on their closed 
windows, Every one must have noticed that at such times there 
is always a very curious slant in the apparent direction of the 
drops whilst the train or the cab is in motion; the rain seems to 
come from a point in front of us; we®always sgem to meet the 
rain. The fact is that a y in motion, and especially a body 
with the velocity of an express train, does not receive the rain 
under the same cqnditiens as when it is at rest. The question 


of its velocity has to be taken in consideration, An experi- 
ment Will show better what is me&nt. ES. 
oT nal 
ý ka 
+ s 
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Imagine a weight supported by a piece of thread; the moment 
that thread is cut the weight falls in a straight line to the ground. 
If it be desired, therefore, to receive the falling weight in a tube 
at rest under the weight, and to so receive it that it shall not 
touch the sides of the tube as it passes through, the tube must 
be held in an upright position, Take another step, and suppose 
now that it is a question of cauging the weight to fall through the 
tube whilst the tube itself is travelling at a certain rate, say at 





Fic. 36, —Same appar itus as preceding, but with the weight near the end of 
its fall. 


the velocity of the fallirg weight. It is perfectly obvious that 
this cannot be done by holding the tube in a perpendicular 
position, te tube must be inclined, and the argle of its inclina- 
tion will vary with the varying relative velocities of tube and 
weight, The more quickly the weight falls the less inclined 
must the tube he to receive it. This not only supplies the 
explanation of the slant of the rain on the windows of the rail- 
way carriage, but it explains what is very much more important 


from an astronomical point of view. Consider Fig. 37 for 
a moment, Here AB represents the path of anything falling, 
and acB the angle of the tube destined to receive it. Itmay be 
called the angle of slant, but the point is not that we give it any par- 
ticular name, but that its relation to the velocity of fall is a very 
fixed and definite one. Accept it as such, and then connect it, 





not with the falling weight or with the slant of the rain, but with 
the velocity of the light coming to the earth from any star in the 
heavens, and the velocity of the earth in its orbit round the sun, 

It may be said that two assumptions are here made, first that 
light has a velocity, and secondly that the earth does move round 
the sun, Consider, then, the first of these, the question of the 
velocity of light. In ourday, with all the experimental methods 





Fic, 38.—Fizeau’s mode of determining the velocity of light. 


niceties which the labours of those who bave gone before 
have placed at our disposa!, this question of the velocity of light 
can be answered by what may be called a laboratory experi- 


ment, The first real attempt to answer the question was made | 


some years ago by a Frenchman, M. Fizeau. His method of 
observation was a beautifully simple one, and has turned out to 
be highly satisfactory in itseresults, All the essential parts 
of his apparatus are shown in Fig. 38. Light from a lamp 


was made to pass through a Gystem of lenses and was brought to | 


a focus after reflection from the front surface of a piece of plain 
glass. The light was then grasped by an object-glass and sent 
out in a parallel beam to a station distant about five miles. 
There it fell on another object-glass, which again brought it to a 
focus on a mirror at the end of this second telescope. Then 
having got the light to the second mirror, it was reflected on its 
path back again. When the reflected light returned, part of it 
was allowed to ge through the plain glass mirror to the eyepiece 
seen at the end of the telescope in Fig..38. At the point where 
the rays crossed in the first telescope there®was interposed the 
edge of a cogged wheel, to which a great velocity of rotation 
could be imparted by clockwork, and through the intervals 
between the teeth of which the ight had to pass, Suppose first 


a . 


that the wheel is at rest. The lamp is lighted, and looking 


through the cogs of the wheel the observer sees the image of the 
lamp reflected tack to him as a star of light from that distant 





iG. 39-—Fizeau’s velocity of light apparatus. Appearance when the toothed 
wheel is at rest, @hen it is in slow moti: n, and when its rotation ts se 
rapid as to cause complete extinction of the light. 


mirror by means of the arrangement to which reference has» 


been made, e 
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Assume now that- light occupies no time in travelling from 
he lasap tothe first mirror, through the first telescope, across the 
space between the two telescopes, and back again after its 
reflection by the second mirror, Assume, in fact, that the 
velocity of light is infinite, then it is perfectly clear that an 
sae ould keep on seeing that star of light whether the 
wheel remained at rest or were putin motion. But now assume 
that light does take a certain very small time to make the journey 
spoken of, and thar the wheel can be turned with just such a 
velocity that*when the light reaches it on its return it will meet, 
not an opening, but“one of the cogs. Then the light would not 
ğe visible ; it would find itself a cog behind, so that, if light 
travels very fast indeed and the wheel is made to travel with a 
reat and known velocity and the relation existing between the 
velocities be known, the velocity of ligk: can be measured in this 
way. - That is the way in which Fizeau measured it, and he gave 
the velocity as being 190,000 miles per second. | 
It may be thought perhaps that this being the first attempt in 
a matter of this kind it was not very worthy of credit ; but the 
similarity of the results which have been obtained in all such 
-experiments proves that they are all very worthy of credit, and 
that this velocity must be accepted as established within narrow 
‘We come now to Foucault, the man to whose genius science 
. owes the experimental proof of the earth’s rotation, to which 
reference has already been made. He also attacked this ques- 
tion of the velocity of light. Going to work in quite a different 
- way from Fizeau, he succeeded in enriching science with a 
method quite as reliable in its operation and as accurate in its 
reauhe j 
A pencil of light coming from a slit at s (see Fig. 40) impinges 
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Hic. 40.~-Foucault’s arrangement for determining the velocity of igh, 


upon the plane mirror R, which is capable of ‘turning round aver- 
tical axis. This mirror reflects the light falling on its surface, and 
the action of the lens, L, causes an image to be formed-on the 
surface of the concave ‘mirror, M, the centre of which coincides 
with the axis at x. ‘This concave mirror reflects the inage 
backwards on its path to‘thestit, F oncatlt’s arrangement, as has 
been said, was to have the mirror, R, mede orotate, Ii, there 
fore, R be turned about its axis while the light fromthe stit, s, i 
ot 80 long as tie 
kesit be. wrin 
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falling upon its surface,’ 
so long will the image of 
the distant mirror. Simik 










the su 
re reflec 


tion of the mirror at one particular angle the light would be 
but assume that light takes some very 
small fraction of time to travel over the space between the 

e observed that the image will not be reflected 
but. suffer a deflection in one direction or the 
3 or turns from left to right or from 




























With two such different methods it eight be supposed that 
‘the results obta ned were very different. Not to, however; the 
o velocity obtained by Fizeau was, as I have said, 190,000 miles 
_ Per second, (hat by Foucault 185,000 pgr second, 
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on modified Foucault's method somewhat, the 
) t the displacement obtained was so ex- 
“but the fraction of a millimetre ; and when 
the image is always more or less indistinct 
pheric conditions and imperfection in the 
and mirrors employed, it will be seen that it was difficult 
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Fig. peee Mickelson’ s variation of Foucault's experimente. © ¢ 
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Mr. Michelson’s experiments were made along an almost level 
stretch of seawall at the Naval Academy. 

We are therefore justified in saying, as the result of these 
experiments of Fizean.and Cornu, Foucault and Michelson, that 
light-has a velocity of some 186,000-miles per second, 

if that beso, then, if the statement that the earth revolves: 
about the sun be true, this must follow, In Fige a, bogdo - 





vaberration: a ded, the — 
earth, in different parts of rit e y the corresponding aberra- 
tion places of the star, varying from the true place in the dirtion of the 
earth’s motion atthe time. 
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He noticed that the sfars moved in ellipses every year round 
a mean point, This fact of aberzation, then, ıs a real thung It 
has been said that the angle at which the tube had to be inclined to 
receive the weight depended upon then respective velocities, that 
the faster the tube travelled, the greate: must be its mclination, and 
therefore the greate: the angle the gieate: the earth’s velocity with 
reference to the velocity of ight In the‘tase of the majority 
of the stars what we get 1s an ellipse, and in an ellipse we have 
certam differences which have to be taken into account, the last 
difference of all being that an infinitely elongated ellipse 1s a 
straight line, and if 1s found that from one particular pomt of 
the heavens where, in consequence of this aberrational motion, 
the orbits of the stars round their mean places me almost 
cirtular, we at last get to a poent where the motion is simply an 
oscillation of the star backwaids and forwaids to and fiom its 
mean place, we are dgaling, m fact, with that form of the 
ellipse when 1t 1s in the form of a straight line When we deal 
with an ellipse we no longe: talk of the radius, but of the semi- 
axis major, which is half the greatest length The angle of 
aberration ot which J have spoken only amounts to 20” 4451, but 
though small, 1t 1s quite enough to prove that the earth does 
revolve, and that consequently the sun 3s the centie of the 
system to which the earth belongs Now in order to show the 
impoitance of physical inguny in this matter, there is anothei 
statement which must be made, If we conside: this aber- 
ration question fully, we find in ıt what is perhaps the most 
perfect way of determining the distance of the sun fiom the 
earth, and ıt will be seen that ıt 1s perfectly simple, so simple in 
fact, that the wonder is that more attention has not been given 
to it in ow text-boohs We have first the fact that the inclina- 
tion of the tube depends upon the relative velocities of the tube 
and falling body, in the case of light ıt will of course depend 
upon the relative? velocities of the earth inits orbit and light 
radiating from a star Knowing this latter to be somewhere 
about 186,000 miles per second, and the aberration angle to be 
20” and something, we can get the relation of the earth’s motion 
to the velocity of light, and ıt comes out to be about 1 to 10,089 

Now we know that the eath completes a 1evolution round 
the sun in 3653 days Ifit travelled with the velocity of ght ıt 
would complete a revolution in 52m 8 5s 

Again, we may say, and thisis only a rough statement, that 
the 1adius of a circle is 1/6 of its circumference, so that if it 
took the earth fifty-two minute» to go 1ound its circumference, 
or, as we callt, its orbit, ıt would take 1/6 of that time to go 
along the radius 1f 1t travelled with the velocity of light , 1t would 
therefore tahe 8m 18s But this radius ıs the distance of the 
earth from the sun, and having this time 8m 18s, we have only 
to multiply the velocity of Jight* per second, by that, and we get 
92,628,000 miles as the distance of the earth from the sun | 

J NORMAN LOCKYER 


(To be continued ) 


THE ROYAL COMMISSION ON TECHNICAL 
INSTRUCTION 


WE have just received fiom the Commission the two volumes 

of then second Repoit on Technical Education We give 
this week the Recommendations with which the Commissioners 
conclude then Report — 

Having carefully considered what is desuable and piacticable 
in 1egaid to the general and technical instiuction of the varous 
classes engaged ın industi1al pursuits in this countiy, we humbly 
offe. the following 1ecommendations, whicn 1equue the mter- 
vention of the Legislature or @f public departments ~~ 

I As to public elementary schools 

(a) That iudimentary dia®ing be incoiporated with wuiting 
as a single elementary subject, and that instiuction in elementary 
diawing be continued thioughout the standaids That the 
inspectois of the Education Depaitment, Whitehall, be respon- 
sible for the mstiuction m diawmg ‘That diawing fiom casts 
and models be 1equued as part of the work, and that modelling 
be encouraged by giant 

(2) That there be only two class subjects, instead of thiee, in 
the lowe: division of elementaiy schools, and that the object 
lessons foi teaching elementary science ghall include the subject 
of geogiaphy e 

(c) That, afte: 1easonable nofice, a sch@ol shall not be deemed 


* "Lhe exact value 1s 186,380 miles a@cording to Michelson, with a pessible 
error of thirty-three miles ° 
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to be provided with prope: ‘‘apparatus of elementary mstruction” ® 


under Article 115 of the Code, unless ıt have a propei supply of 
casts and models foi diawing 

(d) That pioficiency in the use of tools for woiking in wood 
and non be paid for as a ‘‘spectfic subject,” arangements being 
made for the woik being done, so far as piacticable, out of 
school homs That special giants be made to schools m aid of 
collections of natmal objects, casts, diawings, &c , suttable for 
school museums 

(e) That ın imal schools instruction in the piincifes and facts 
of aguicultme, after suitable intioductory obféct lessons, shall be 
made obligatory ın the uppe: standards 5 

(/) That the provision at piesent confined to Scotland, which 
piescitbes that childien unde: the age of fowteen shall not be 
allowed to work as full-trmers im factouies and woikshops unless 
they have passed in the Fifth Standard, be eatended to England 
and Wales 

II As to classes unde: the Science and Ait Department, and 
giants by the Depaitment 

(a) That School Boards have power to establish, conduct, and 
contribute to the maintenance of classes for young persons and 
adults (being artisans) unde: the Science and Ait Department 
That in localities having no School Board the local authority have 
analogous powers 

(b) That the Science and Ait Department shall arrange that 
the instiuction 1n those science subjects which admit of it shall 
be of a more piactical characte: than it 1s at piesent, especially 
in the ‘‘honours” stage , that payment on 1esults be imcreased 
in the advanced stages of all subjects, at least to the level of 
those now made fon practical chemistiy and metallurgy, and that 
gieatel encouragement be given to grouping 

(c) That the examinations m agriculture be made to have a 
more practical bearing 

(d) That metallmgy, if it be retained, be divided into groups, 
as (1) the precious metals, (2) those extaacted fiom metalliferous 
mines, as copper, tin, lead, &c, (3) non and steel That 
mining be similarly divided into {1) coal and (2) metalliferous 
mining 

(e) That the mspection of science classes by the Science and 
Ait Department, with a vew to asceitam the efficiency of the 
instiuction, and of the appasatus and laboratories, be made 
more effective, with the assistance, where necessary, of local 
sub-inspectois 

(f) That it shall not be a requuement of the Science and Art 
Depaitment that payment of fees be demanded fiom artisans for 
instruction in the science and aut classes 

(e) That in the awards foi industital design more attention be 
paid by the Department, than is the case at present, to the 
applicability of the design to the materal in which ıt 1s to be 
executed, and that special giants be made for the actual execution 
of designs under plope: safeguaids 

(4) That the hmuts of the bulding grants, under the Science 
and Art Department, to 500/ each foi schools of Art and of 
Science should be abolished, and the conditions attached to them 
be revised 

(z) That, ın addition to the loan of cuculating collections and 
the giant of ait 1epioductions at reduced cost, contirbutions be 
made to provincial industrial museums of o1iginal examples 
tending to advance the industiies of the distiict m which such 
museums are situated 

III Traming Colleges for elementary teachers 

(a) That the teaching of science and ait ın Tiaining-Colleges, 
and its inspection by the Science and Ait Department, be made 
efficient, and that al1angements be made foi giving to selected 
students in those Colleges gieatei facilities and inducements for 
the study of art agd science in the National Art Tiaming School 
and the Noimal School of Science at South Kensington, the 
Royal College of Science fo. Deland, and other institutions of 
a sımılaı class approved of by the Goveinment 

IV Secondary and technical imst.uction 

(®) That steps be takeff to accelerate the applicati8n of ancient 
endowments, unde: amended schemes, to secondary and technical 
instruction 

(4) That provision be made by the Chanty Commissioners for 
the establishment, ın suitable localities, of schools, o1 depait- 
ments of schools, ¢n which the study of natmal science, drawing, 
mathematics, and modern languages, shall take the place of 
Latin and Greek 

(c) That local authorities be empowered, 1f they think fit, t? 
establish, maintain, and @ontiibute to the establishment and 
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maintenance of secondary and technical (including aguicultwal) 
gchools and colleges 

V Public libraries and museums 

(2) That ratepayers have power, by vote, to sanction the 
increase of the expenditme, uncer the Public Libiaies Acts, 
beyond its presert limit, and that the iestriction of the Acts to 
localities having 5,000 inhabitants and upwards be repealed 

(6) That museums of art and science and technological 
collections be opened to the public on Sundays 

VI Speqal 1ecommendations ın regaid to Ireland 

(1) That steps be taken at the earliest possible moment for the 
gradual introduction of compulsory attendance at elementary 
e«chools ın Ireland 

(4) That payments be made by the National Board, under 
proper regulations, on the results of the teaching of home im- 
dustries to children, young persons and adults, as well as m aid 
of the salaries of industital teachers 

(ce) That systematic instruction be given to pumary school 
teachers, qualifying them to teach the use of tools for woiking in 
wood and iron, m the primary sc1ools 

(d) That steps be taken by the Commissioners of National 
Education in Ireland for the piovision of books calculated to 
assist the teachers of prmary schools in giving graduated lessons 
in rudimentary science 

(e) That grants-in-aid be sanctioned by the Treasury to 
approved agricultural schools, and to approved schools for 1m- 
Struction in local industries 

(/) That practical evening science classes for aitisans form 
part of the instruction in the Royal College of Science of Ireland, 
in Dubhn 

(g) That the Board of Intermediate Education take steps to 
insure the provision of adequate means fo: the practical teaching 
of science in the schools under then duection 

In addition to the preceding recommendations which necessi- 
tate action on the pat of the Legislatue or of the public 
authorities, or of both, your Commussioneis make the following 
recommendations, requiring no such action, by way of sugges- 
tions fo. the consideration of those ın whose power ıt is to 
comply with them —~ 

I That it be made a condition by employeis of young persons, 
and by the trade organisations, in the case of industries for which 
an acquaintance with science œr ait 1s desirable, that such 
young persons requiring it receive imstiuction therem erher: in 
schools attached to works or groups of works, or 1n such classes 
as may be available, the employeis and trade orgamisations in 
the latter case contributing to the maintenance of such classes 

II That the managers and piomoters of science and technical 
classes should (a) so ainange the emoluments of teachers as to 
encourage them to retain their students fo. the advanced stages 
of subjects in which they have passed the elementary stage, and 
(2) that they should endeavour to group the teachmg of cognate 
science subjects, as recommended by the Royal Commission on 
the Advancement of Science, and as provided for by the 1egula- 
trons of the Science and Ait Depa:tment 

II That scholarsmps be more hberally founded, especially 
for pupils of higher elementary schools, enabling them to pro- 
ceed to higher technical schools and colleges 

IV That the great national agricultwal societies give aid to 
the establishment in counties of secondary schools o1 classes for 
teaching agriculture 

V That those iesponsible for the management of plimary 
schools in Ireland, in the districts where farming 1s defective, 
attach small example farms to such schools wherever it is 
possible, and that Boards of Guardians employ the plots of 
land attached to woihhouses for the agricultural mstiuction of 
the childien the:em 

VI That the subsciptions given by the hbeiality of the City 
of London and of the different Guilds, to the City and Guilds 


‘Institute, be made &dequate to tne fulfilment of the work which 


that Institute has undertaken, including the equipment and man- 
tenance of gts Cential Institution 

In closing ou: Report we thirk it right to recall the fact* that 
the fist impulse to an inquiry into the subject of technical 1m- 
struction was given by the important lette: of Dr , now Sn Lyon, 
Playfair, K C B, of May 15, 1867, to the Chanuman of the 
Schools’ Inquiry Commission, in which he called attention to 
the great piogress in engmeermg and manufactures abroad, 
shown at the Pans Exhibition of that year ‘In the comse of our 


enquiry we have received much guidance fiom the lette! on the 


subject by Mr B Samuelson, M Py, to the Vice-President of 


kd 


v See - 


the Committee of Council on Education, dated November 16, 
1867 , from the Report of the Select Committee of the House, of 
Commons on Scientific Instruction, 1868 , the‘Report of the Royal 
Commission on the same subject, the papers by Mr H M 
Felkin on Chemnitz, by Messrs McLaren and Beaumont, and 
various other publications 
We desire also to expiess our thanks to the public authouities, 
to the owners and®°managers of mdustiial works, and’to the 
numerous other peisons, both at home and abroad, to whom we 
had occasion to apply for infoimation, foi the frank and couiteous 
manner 1n which it was given to us@ and also to acknowledge 
the pompt and valuable assistance which we received from the 
membeis of our Diplomatic and Consular services ın the prosecu- 
tion of our inquiry All of which we humbly beg leave to 
submit for Yom Majesty’s gracious consideration s 
(S'gned) B SAMUELSON 
e H E Roscoe 
PHILIP MAGNUS 
JOHN SLAGG 
SWIRE SMITH 
GILBERT R REDGRAVE, WM WooDALL 
Secietary, 
3 April 4, 1884 


ON THE NOMENCLATURE, ORIGIN, AND DIS- 
TRIBUTION OF DEEP-SEA DEPOSITS? 


IT 


Globigerina Ooze —-We designate by this name all those truly 
pelagic deposits contammg ovei 40 pei cert of Carbonate of 
lime, which consists prindipally of the dead shells of pelagic 
Foiaminifera—Glodiger ina, Orbulina, Pulvinulina, Pullenia, 
Spherodina, &c In some localities this depesit contains 95 per 
cent of carbonate of lme The colour is milky white, yellow, 
brown, © rose, the vanieties of colour depending principally on 
the relative abundance ın the deposit of the oxides of iron and 
manganese This ooze is fine giained, m the tropics some of 
the Foraminifera shells are macioscopic When dued it I 
pulverulent Analyses show that the sediment contains, m addı- 
tion to carbonate of lime, phosphate and sulphate of lime, carbo- 
nate of magnesia, oxides of uon and manganese, and argillaceous 
matters The sesdue is of a reddish brown tinge Lapuilh, 
pumice, and glassy flagments, often altered into palagonite, 
seem always to be present, and are fiequently yery abundant 
Tke mineral paiticles are generally angular, and) rarely exceed 
oo mm m diamete: , monoclinic and triclinic feldspars, augite, 
olivine, hornblende, and magnetite are the most frequent When 
quartz ıs present, 1t 1s in the form of minute, rounded, probably 
wind-borne grains, oftege partially covered with oxide of iron 
More 1arely we have white and black mica, bronzite, actinolite, 
chromite, glauconite, and cosmic dust Silliceous organisms are 
probably never absent, sometimes forming 20 per cent of the 
deposit, at othe: times only iecognisable after careful micro- 
scopic examination In some regions the frustulesef Diatoms 
predominate, 1n others the skeletons of Radiolanians 

The fne washings, viewed with the microscope, are not homo- 
geneous The greater part consists of argillaceous matter 
coloured by the oxides of iron and manganese Mixed with 
this, we distinguish fragments of minerals with a diameter less 
than 005 mm, and minute particles of pumice can neatly 
always be detected Fragments of Radiolarians, Diatoms, and 
siliceous spicules can always be recognised, and are sometimes 
very abundant 

Pteiapod Ooze —'This deposit differs in no way from a Globi- 
gerna ooze except in the presd&ce of a gieate: number and 
vanety of pelagic organisms, and especially in the presence of 
Pte.opod and Heteiopod shells, such as Dracrza, Atlanta, 
Styliola, Carenaria, & The shells of the more delicate species 
of pelagic Fo1aminifeia and young shells are also more abundant 
in these deposits than ın a Globigerina ooze It must be rement- 
bered that the name ‘‘ Pteropod ooze” 1s not intended to indicate 
that the deposit 1s chiefly composed of the shells of these mollusks, 
but, as their presence in a deposit 1s chaiacteristic and has an 
important bearing on geographical end bathymetrical distribu- 
tion, we think it desirable to emphasise thë presence of these 
shells in any great,aburklance It may here be pointed out that 
there 1s a very @onsiderable difference between a Globigerina 


* A Paper read before the Royal S@uety of Edinburgh by John Murray 
and si Renard Communicated bydfoin Murray Contmued from p 88 
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ooze or a Pteropod ooze situated near continental shores and 
deposits bearing the safhe names situated towards the centres of 
oceanic areas, both with 1espect to mineral particles and remains 
of organisms 

Diatom Ooze —This ooze 1s of a pale straw colour, and 1s com- 
posed principally of the frustules of Diatoms When diy it 1s a 
dirty white siliceous flour, soft to the touch, taking the impres- 
sion of the fingers, and contaifs guitty particles which can be 
recognised by the touch It contains on an average about 25 
per cent of carbonate of lime, which exists in the deposit in the 
form of small Globigerina Shells, fragments of Echinoderms and 
other organisms Lhe essdee 1s pale white and shghtly plastic , 
minerals and fragments of rocks are in some cases abundant, 
these are volcanic, or, more frequently, fragments and minerals 
coming from continental rocks and transported by glaciers The 
fne washings consist essentially of particles of Diatoms along with 
agillaceous and other athorphous matter We estimate that the 
frustules of Diatoms and skeletons of siliceous organisms make 
up more than 50 per cent of this deposit 

Radwlarian Ooze —It was stated, when describing a Globi- 
gerina ooze, that Radiolarians were seldom, if ever, completely 
absent from marine deposits In some 1egions they make up a 
considerable portion of a Globigeiina ooze, and are also found in 
Diatom ooze and in the ter1igenous deposits of the deeper water 
surrounding the land In some regions of the Pacific, how- 
ever, the skeletons of these organisms make up the principal 
part of the deposits, and to these we have given the name ‘‘ Radio- 
farian ooze” THe colour 1s reddish or deep brown, due to the 
presence of the oxides of iron and manganese The muneral 
particles c@asist ef fiagments of pumice, lapill, and volcanic 
minerals, rarely exceeding 007mm an diameter There ıs not 
a trace of carbonate of lime in the form of shells insome samples 
of Radiolarian ooge, but other specimens contain 20 pei cent 
of carbonate of lime derved from the shells of pelagic Foramini 
fea The clayey matter and mineral paiticles ım this ooze are 
the same as those found ın the red clays, which we will now pio- 
ceed to describe 

Red Clay —Of all the deep-sea deposits this 1s the one which 
is distributed over the largest areas in the modern oceans It 
might be said that ıt exists everywhere in the abysmal regions of 
the ocean basins, for the resed@ve in the organic deposits which 
has been described under the names Globigerina, Pteropod, 
and Radiolarian ooze, 1s nothing else than the red clay How- 
ever, this deposit only appears in its characteristic form in those 
areas where the terrigenous minerals and calcareous and sili- 
ceous organisms disappear to a greite: or less extent from the 
bottom Its in the central regions of the Pacific that we meet 
with the typicalexamples Like other marine deposits, this one 
passes laterally, according to position and depth, mto the adja-, 
cent kind of deep-sea ooze or mud 

The argilfaceous mattees aie of a moie or less deep biown tint 
from the presence of the oxides of iron and manganese In the 
typical examples no mineralogical species can be distinguished 
by the naked eye, foi the grains are exceedingly fine and of 
nearly uniform dimensions, 1arely exceeding 005mm im dia- 
meter It is plastic atl greasy to the touch, when dred it 
coagulates into lumps so coherent that considerable force must 
be employed to break them It gives the builltant streak of clay, 
and breaks down ın water The pyrognostic properties show 
that we are not dealing with a pure clay, for it fuses easily before 
the blowpipe into a magnetic bead 

Under the term 1ed clay are comprised those deposits in which 
the characters of clay are not well pronounced, but which are 
mainly composed of minute particles of pumuce and other vol- 
camc material which, owing te their relatively recent deposition, 
have not undergone great alteration If we calculate the analyses 
of red clay, 1t will be seen, mòreover, that the silicate of alumina 
present as clay (2510,,Al,0, + 2H,O) comprises only a iela- 
tively small portion of the sediment , the calculation shows always 
an excess of free silica, which 1s attributed chiefly to the presence 
of siliceous organisms 

Microscopic examination shows that a 1ed clay consists of 
argillaceous matter, mmute mineral particles, and fragments of 
siliceous organisms , im a werd, it is in all respects identical with 
the zesidue of theeorganic oozes The mineral particles are for 
the greater part of volcanic ogm, except in those cases wheie 
continental matters are transported by floatifr 1ce, o1 where the 
sand of deserts has been carged to gidit dietances by winds 
These volcanic minerals aie thg same constituent minergls of 
modern eiuptive rocks, enumeated in the description of volcanic 
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muds and sands , in the great majority of cases they are accom, 
panied by fragments of lapıllı and of pumice more on less altere 
Vitreous volcanic matters belonging to the acid and basic series 
of rocks predominate ın the regions where the red clay has its 
greatest development, and ıt will be seen presently that the most 
characteristic decompositions which there take place are asso- 
ciated with pyroxenic lavas 

Associated with the red clay are almost always found concre- 
tions and micioscopic particles of the oxides of iron and man- 
ganese, to which the deposit owes its colour Agam, in the 
typical examples of the deposit, zeolites in fhe form of crystals 
and crystalline spherules are present, along with metalli 
globules and silicates which are regarded as of cosmic ongin 
Calcareous organisms are so generally absent in the red clay thay 
they cannot be 1egarded as characteristic , when present, they 
are chiefly the shells of pelagic Foraminifera, and are usually 
met with in gieate: numbers ın the surface layers of the deposit, 
to which they give a lighter colour On the other hand, the 
remains of Diatoms, Radiolarians, and Sponge-spicules are 
generally present, and are sometimes very abundant The ear- 
bones of sarious Cetaceans, as well as the 1emnants of othe: 
Cetacean bones, and the teeth of sharks, are, ım some of 
the typical samples far removed from the continents, exceed- 
ingly abundant, and aie often deeply impregnated with, 01 
embedded ın thick coatings of, oxides of iron and manganese 
The remains of these Vertebrates have seldom been dredged in 
the organic oozes, and stil] more rarely in the terrigenous deposits 

The fine washings, as examined with a power of 450 diame- 
ters, are composed of an amorphous matter, fragments of mine- 
rals, the remains of siliceous organisms, and colouring substances 
What we call amorphous matte: may be considered as properly 
the a.giilaceous matter, and presents characters essentially vague 
It appeais as a gelatinous substance, without definite contours, 
generally colourless, perfectly isotropic, and forms the base 
which agglutinates the other particles of the washings As these 
physical pioperties are ver} indefinite, 1t 1s difficult to estimate 
even appioxmately the quantity present in a deposit However, 
it augments ın proportion as the deposit becomes more clayey, 
but we think that only a small quantity of this substance 1s neces- 
sary to givea clayey characte: to a deposit Iniegular fragments 
of minerals, small pieces of vitreous rocks, and remains of 
siliceous organisms predominate ın this fundamental base These 
paiticles probably make up about 50 per cent of the whole mass 
of the fixe washings, and this large percentage of foreign sub- 
stances must necessarily mask the character of the clayey matte 
ım which they are embedded The mineral particles are seldom 
larger than o or mm ın diameter, but descend fiom this size to 
the metest points It 1s impossible, on account of their minute- 
ness, to say to what mineral species they belong their optical 
leactions ate insensible, their outlines too irregular, and all 
special coloration has disappeared All that can be reasonably 
said 1s that these minute mineral particles probably belong to the 
same species as the laiger particles in the same deposit, such 
as feldspai, hornblende, magnetite, &c In the case of pumice 
and siliceous organisms the fiagments can, owing to then struo- 
ture, be recognised when of a much less size than in the case of 
the above minerals 

It can be made out by means of the microscope that the colour- 
ing substances are hydrated oxides of on and manganese The 
former is scattered through the mass in a state of very fine 
division, ın some points, however, ıt 15 more localised, the 
argillaceous matte. here appearing with a browner tinge, but 
these spots ate noticed gradually to disappear in the surrounding 
mass The coloration given by the manganese ıs much more 
distinct , there are small, rounded, brownish spots with a diame- 
ter of less than Q0% mm , which disappear unde: the action of 
hydrochloric acid with disengagement of chlorine These small 
round concretions, which are probably a muxtuie of the oxides 
of iron and manganese, will be described with more detail in 
the Challenge: Report E 

Phe following table® shows the nomenclatme we have 
adopted — 

Found ın mland 
seas and along the 
shores of con- 
tinents 
Found about 
oceanic islands and 
along the shores of 
continents 


r Shore formations, 
Blue mud, 
Z mud and sand, 
Terugenous Red mud, 


deposits Coral mud and sand, 


Coralline m td and sand, 
t Volecan'g mud and sand, 
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Red clay, 
Globigerina ooze, 
Pteropod ooze, 
Diatom ooze, 
Radiolaiian ooze, 


Found in the 
abysmal regions 
of the ocean 
basins 


® = Pelagic l 
deposits | 


Geographical and Bathymetrical Disti bution —In the pie- 
ceding pages we have confined our remarks essentially to the 
lithological nature of the deep-sea deposits, including in this 
term the dead shells and skeletons of organisms Fiom this 
point of view it hag been possible to define the sediments and to 
give them distinctive names We now proceed to consider their 
@eographical and bathymetiical distubution, and the relations 
which exist between the mineralogical and organic composition 
end the different aieas of the ocean in which they are formed 

A cursory glance at the geographical distribution shows that 
the deposits which we have designated MUDS and SANDS are 
situated at various depths at no great distance fiom the land, 
while the ORGANIC OOZES and RED CLAYS occupy the abysmal 
regions of the ocean basins fa: from land Leaving out of view the 
coral and volcanic muds and sands whrch aie found pimcipally 
around oceanic islands, we notice that ow blue muds, green muds 
and sands, 1ed muds, togethe: with all the coast and shore fo1ma- 
tions, are situated along the maigins of the continents and in 
inclosed and partially mclosed seas The chief characteristic of 
these deposits ıs the presence in them of continental debris 
The blue muds aie found in all the deeper parts of the 1egions 
just indicated, and especially near the embouchmes of tiveis 
Red muds do not differ much from blue muds except in colour, 
due to the presence of ferrugious matte: in great abundance, 
and we find them under the same conditions as the blue muds 
The gieen muds and sands occupy, as a ule, portons of the 
coast where detntal matte: fiom riveis .s not, appaiently, accu- 
mulating at a rapid rate, viz on such places as the Agulhas 
Bank, off the east coast of Australia, off the coast of Spain, and 
at various poimts along the coast of America 

Let us cast a glance at the region occupied by tenigenous 
deposits, in which we include all truly Lttoral formations This 
region extends from high-water maik down, ıt may be, to a 
depth of over four miles, and ina horizontal dnection fiom 60 
to perhaps 300 miles seawards, and includes, in the view we 
take, all inland seas, such as the North Sea, Noiwegian Sea, 
Med.tenanean Sea, Red Sea, China Sea, Japan Sea, Caribbean 
Sea, and many otheis It 1s the region of change and of variety 
with respect to ght, temperature motion, and biological condi- 
tions In the suface waters the temperature ranges from 80° F 
in the tropics, to 28° F in the polai 1egions Below the suface 
down to the nearly ice-cold water found at the lower limits of 
the region in the deep sea, there is in the tropics an equally gieat 
range of temperature Plants and animals are abundant near the 
shore, and animals extend ın relatively great abundance down to 
the lowe: limits of this 1egion which 1s now covered by these 
te11igenous deposits The specific giavity of the water varies 
mitch, owing to mixture with river water or great local evapora- 
tion, and this variation in its twn affects the fauna and flora In 
the termgenous region tides and currents produce then maximum 
effect, and these influences can in some instances be traced to a 
depth of 300 fathoms, or nearly 2000 feet ‘The upper or con- 
tinental magin of the region 1s clearly defined by the high-water 
marx of the coast-lme, which 1s constantly changing through 
bieakei action, elevation, andsubsidence The lowe: or abysmal 
magin 1s less clearly marked out It passes mm most cases ın- 
sensibly into the abysmal region, but may be 1egaided as ending 
when the mineral particles fiom the neighbourmg continents 
begin to disappear from the deposits, which then pass into an 
organic ooze or a red clay 

Contrast with these, those conditicns whieh prevail in the 
abysmal region ın which occur the oigamic oozes and red clay, 
the distribution of *which will piesently be considered ‘This 
area comprises vast undulating plains fiom two to five miles 
beneath thg suface of the sea the ayerage being about thiee 
mules, haie and there mtenupted by huge volcanic cones (the 
oceanic islands) No sunhght eve: 1eaches these deep cold 
tracts The iange of tempeiatwe over them is not moie than 7°, 
viz from 31° to 38° F, and is apparently constant thioughout 
the whole year in each locahty Plant hfe 1s absent, and 
although animals belonging to all the gieat types aie present, 
there is no gieat vatiety of form o1 abundance of individuals 


evhange of any kind ıs exceedingly slow 


What is the distiibution of deposits in this abysmal 1egion 
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of the eath’s smface? In the tiopical and temperate zones 
of the great oceans, which occupy about 110° of latitude 
between the two polar zones, at depths where the action 
of the waves ıs not felt, and at points to which the terrigenous 
materials do not extend, there aie now forming vast accumula- 
tions of Globigerina and othe: pelagic Foiamimifeia, coccoliths, 
rhabdoliths, shells of pelagic Mollusks, and 1emains of other 
organisms These deposits may perhaps be called the sediments 
of med‘an depths and of warme: zones, because they diminish 
in great depths and tenc to disappear towards the poles This 
fact 1s evidently ın relation with the @uiface temperatwe of the 
ocean, and shows that pelagic Forarmmifera and Mollusks lve m 
the superficial waters of the sea, whence then dead shells fall to 
the bottom Globige1in ooze 1s not found ın inclosed seas por 
in polar latitudes In the Southern Hemisphere it has not been 
met with beyond the goth parallel In the Atlantic ıt 1s de- 
posited upon the bottom at a very lugh déatitude below the warm 
wateis of the Gulf Stream, and is not observed unde. the cold 
descending polar cuent which 1uns south in the same latitude 
These facts are readily explained, if we admit that this ooze 1s 
formea chiefly by the shells of suface oigamisms, which 1equue 
an elevated temperature and a wide eapanse of sea Butas long 
as the conditions of the surface are the same, we would expect 
the deposits at the bottom also to 1emam the same In showing 
that such is not the case, we are led to take into account an 
agent which is in direct coielation with the depth We may 
regaid it as established that the majority of the calcareous o1- 
ganisms which make up the Globigeima ane Pte:opod oozes 
hive in the surface waters, and-we may also tahe for gianted that 
there 1s always a specific identity between the calcaieoys organisms 
which live at the surface ayd the shells of these pelagic creatures 
found at the bottom This observation will pe:mit us to place 
in ielation the organic ceposits and those which aie directly o1 
induectly the result of the chemical activity of fhe ocean Globi- 
genna ooze 1s found in the tropical zone at depths which do not 
exceed 2400 fathoms, put when depths of 3000 fathoms ate 
explored ın this zone of the Atlantic and Pacific, there 1s found 
an argillaceous deposit without, im many mstances, any trace of 
calcareous organisms When we descend fiom the ‘‘submatine 
plateaus” to depths which exceed 2250 fathoms, the Globigerina 
ooze giaduall, disappears, passing into a giayish maul, and finally 
is wholly 1eplaced by aa argillaceous material which covers the 
bottom at all depths greate: than 2900 fathoms 

The transition between the calcareous formations and the 
aigillaceous ones takes place by almost insensible degrees The 
thinne. and more delicate shells disappear fist The thicker 
and laige: shells lose little by little the sharpness of then contou 
and appear to undergo a profound alteration They assume a 
biownish colour, and break up in proportion as the calcareous 
constituent Cisappeais ©The red clay predominates moie and 
more as the calcareous element diminishes in the deposit 

If we now iecollect tnat the most inportant elements of the 
oigamic deposits have descended fiom the superficial wateis, and 
that the variations ın contow of the bottom of the sea cannot of 
themselves prevent the debris of ammals and pfints fiom 
accimulatmg upon the bottom, then gbsence in the ied clay 
areas can omy be explamed by a decomposition unde: the action 
of a cause which we must seek to discover 

Fteropod coze, it will be remembered, 1s a calcareous 
ogame deposit, in which the remains of Pteropods and other 
pelag'c Mollusca are present, though they do not always foom a 
pleponderating constituent, and it has been found that their 
plesence 1s in conelation with the bathymetrical distiibution 

In studying the natme of the calcareous elements which aie 
deposited in the pelagic areas, ıt has been noticed that, like the 
shells of the Foraminifera, those ofthe Thecosomatous Pteropoda, 
which live everywhere n the superficial wateis, especially mn the 
topics, become fewei in number as the depth fiom which the 
sediments aie derved increases We have just observed that 
the shells of Foraminifera disappear giadually as we descend 
along a seues of soundings fiom a point where the Globigetina 
ooze has abundance of caibonate of lime, towaids deeper 
regions , but we notice also that when the sounding-10od biings 
up a giaduated series of sediments fiom a declivity descending 
into deep water, among the calcaieous shells those of the Pteio- 
pods and Heteropods disappea first in propoitfon as the depth ın- 
cieases At depths less tlfin 1400 fathoms ın the tropics a Pteropod 
ooze 1s found with abundant remains of Heteropods and Pte1o- 
pods , deeper son®dings then givem Globigeiina ooze without these 
mollaiscan 1emains , and in still greater depths, as before men- 
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tioned, there 1s a 1ed clay in which calcareous organisms ate 
neatly, 1f not quite, absent 

In this manne, tlten, it 1s shown that the 1emauns of calcareous 
olganisms are completely eliminated in the gieatest depths of 
the ocean Foi if such be not the case, why do we find all these 
shells at the bottom ın the shallowe: depths, and not at all ın the 
greater depths, although they are equally abundant on the sur- 
face at both places? There is reason to thnfk that this solution 
of calcareous shells ıs due to the presence of caibonic acid 
thioughout all depths of ocean wate: It ıs well known that 
this substance dissolved ingvater, 1s an eneigetic solvent of cal- 
caleous matter The investigations of Buchanan and Dittmar 
have shown that carbonic acid exists in a free state in sea water, 
and in the second place, Dittmay’s analyses show that deep-sea 
wattr contams more lime than surface wate: This 1s a con- 
firmation of the theory which 1egaids carbonic acid as the agent 
concerned in fhe total oy paitial solution of the swface shells 
before or immediately after they reach the bottom of the ocean, 
and 1s likewise in relation with the fact that ım high latitudes 
where fewe: calcareous organisms are found at the surface, their 
lemains aie removed at lesser depths than where these o1gamisms 
aie in greater abundance It1s not improbable that sea water 
itself may have some effect ım the solution of carbonate of lime, 
and further, that the immense piessure to which wate: 1s sub- 
jected m great depths may have an influence on its chemical 
activity We await the 1esult of fuithe: 1esea:ches on this point, 
which have been undertaken ın connection with the Challenger 
Reports We areeaware that objections have been raised to the 
explanation here advanced, on account of the alkalinity of sea 
water, but we may remaik that alkalinity presents no difficulty 
which need be here considered (Dittmar, “ Phys Chem Chall 
Exp ,” partı 1884) š 

This interpretation peimits us to explain how the 1emains of 
Diatomsand Radiofarians (surface o: ganisms like the Foraminifera) 
aie found in greate: abundance ın the red clay than m a Globi- 
gama ooze The action winch suffices to dissolve the calcareous 
matter has httle or no effect upon the silica, and so the siliceous 
shells accumulate Norıs this view of the case opposed to the dis- 
tribution of the Pteropod ooze At finst we should expect that 
the Fo.aminifera shells, being smaller, would disappear fiom a 
deposit before the Pteropod shells , but 1f we 1emember that the 
latte: are very thin and delicate, and, for the quantity of car- 
bonate of hme present, offer a larger surface to the action of the 
solvent than the thicker, though smaller, Globigerina shells, we 
shall see the explanation of this apparent anomaly 


(To be continued } 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENEE 


CAMBRIDGE —The Special Board fo. Mathematics has re- 
ported in favour of an interval of one year being allowed between 
the second and the thud parts of the Mathematical Tipos, in- 
stead of sewen months as at present It is also suggested that 
the work done in the fist two parts of the Tripos has deteriorated 
m consequence of being héid m the latter part of the Easte: Teim, 
when men are subject to many distiactions 

The new buildings for the Department of Piactical Botany are 
to be proceeded with forthwith, and thus Dr Vines will gain the 
much-needed accommodation he has so long waited for 

The thanks of the Unmiveisity have been voted to Su A 
Goidon and to Mi A P Maudslay for their presents of valuable 
ethnological collections, made by them in Fi, to the new 
Museum of Aicheology 

The exghteenth annual repor% of the Museums and Lectuie- 
Rooms Syndicate draws attention to the pressing need of addı- 
tional accommodation fo. Human and Comparative Anatomy 
and fo: Physiology Nothing can be done to enlarge the provi- 
sion of Human Anatomy till the new Chemical Laboratory 1s 
completed A further iepoit as to the accommodation for 
Physiology and Compaiative Anatomy will be made shortly 

Piofs Liveing and Dewa: ieport that additional special courses 
for medical students have been established Loid Rayleigh 1e- 
ports that the clementary ,demonstiations on Physics in the 
Cavendish Laboratory are attended by forty students, the 
advanced by twenty, and the piofessonialelectures by fiom twenty 
to thuty students Numerous additions of Physical apparatus 
have been made dung the yealg ° > 

Piof Lewis 1ecords a continugd impiovement in the Mine- 
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ralogical Museum Piof J P Cooke of Haivaid has presented 
a laige and fine senes of Ameiican specimens Mi G Sel 


| man of Coblentz has sent specimens far exceeding 1n value those 
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fo. which they weie exchanged Mr Solly biought back many 
excellent specimens fiom a tour in Norway, and the late Mr 
Tawney’s polariscope and optic sections have been presented by 
his biother 

Piof Stuart has added some large machines to the Mechanical 
Department There were sixty-one pupils in the Lent Teim, 
and their work continues to improve He states that Mı Lyon’s 
services aie of extieme value as superintendent of the workshops, 
for he combines practical expe1ience and theoretical knowledge 
In a manner rarely to be met with 

The additions to the Woodwardian Museum include twelve o1 
fourteen thousand specimens, the collection of the late Mr» 
Montagu Smith, B A, of Tin.ty College, a promising young 
student of geology, given by his parents in fulfilment of his ex- 
pressed wish They include seveial thousand specimens fiom 
all the crags of Norfolk and Suffolk, a rich collection of Chalk 
mollusca fiom Beikshire, mollusca fiom the Gault of Folke- 
stone, the Farrmgdon sponge-bed, and specimens from many 
Jurassic localities Mammalhan remains from the Hamstead 
Beds, Isle of Wight, and Vertebrates from the Gault of Folke- 
stone have been purchased A number of interesting specimens 
from the Welsh Paleozoic stiata, ftom Lowe: Llandoveny down 
to Harlech, have been added by Mı T Roberts The Library 
continues to inciease largely 

Mr J W Clark reports that the collection acquired fiom 
Dr Dohrn, exhibited at the Fisheries Exhibition, turns out 
much more valuable than was anticipated, there being 283 species 
of Inveitebiates, and 38 of fishes ın it, each being usually repie- 
sented by several specimens All are in first-rate order, and 
exceptionally good specrmens Mı H B Brady has announced 
his intention of presenting all his valuable collections of Rhizo- 
poda, chiefly Foraminifera, to be forwarded as the monographs 
1elating to them are completed Lairge instalments have already 
arrived, including the collection of British brackish-wate: and 
estuaime forms described in Ann and Mas Nat Haist , 1870, 
the North Pola Foraminifera fiom the Nares Expedition, the 
Carboniferous and Permian Foraminifera (**Pal Soc Mono- 
graph”), a laige series of the genus Fusulina, a collection of the 
genera Nummulites and Orbiloides, numerous specimens of 
Loftusia and Parkeria, Nummulites from Egypt, and miciozoic 
rocks illustiating the extent to which Foiominifera are concerned 
in the building of geological strata 

M: Cooke, Curato: in Zoology, has catalogued and arranged 
the specimens of Murex, Purpura, Tuton, Fasciolaiia, Buccinum, 
Nassa, Fusus, Voluta, and Mitra, and related genera 

Mr Hans Gadow, Strickland Curator, has been occupied in 
arranging the collection of buds’ skins in a systematic way, and 
preparing to exhibit the groups m a complete manner, skins, 
skeletons, viscera, nests, and eggs, m juxtaposition, but want of 
space, cases and diaweis, 1s a gieat hindrance Valuable dona- 
tions of bids’ skins have been received from Major H W 
Feilden (Natal), Lady Barkly (Penang), and Mi C E Liste: (St. 
Vincent Antilles), and in exchange from the Austraban Museum, 
Sydney (New Guinea species) 

The Morphological Depaitment records good progress , many 
diagrams and models have been added owing to the libesality of 
Trinity College, and much valuable material has been bought 
by students who have visited foreign countries for purposes of 
morphological reseaich The Balfow Library is of great value, 
and Mı A J Balfow, M P , 1s defraying the cost of continuing 
the periodicals Twelve students have been engaged in research, 
seventeen have worked in the advanced class , forty-four worked 
at embryology last year, while nealy fifty have worked at 
Elementary Morphology dung the past winter Overwhelmmg 
pressure has been put upon the depa’tment owing to the new 
arrangements for Elementary Biology nthe M B examinations , 
201 students entered it last term, belonging to moire than one 
year, and no lectuie-room pr work-room has pioved agequate for 
thenfall The work of iesearch, storage of mateual, and ad- 
ministration of classes me much interfered with by want of swt- 
able 100ms, and new io00ms are wgently needed <A bust of 
Prof Balfou, executed in honze by Hildebiandt of Florence, 
has been presented to the Laboratory by Prof Darwin and Mr 
J W Clak i 

Piof Michael Foster 1eports that the teaching of Physiology has 


been still furthe: developed, but has suffered somewhat from the æ 


necessary use of the Laboratory by the class of Elementary 
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Biology The generous gift by an anonymous donor of 500/ 
towards new apparatus has been a great boon A gas-engine 
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eand many valuable pieces of apparatus have been added 


Prof Macalister states that the number of students dissecting 
has been nearly one hundred, and a still laiger number attended 
the lectures on Human Anatomy Many important specimens 
have been presented to the Museum of Human Anatomy by 
Prof Macalister 

The Philosophical Library ıs increasingly used, and many 
valuable donations of books have been 1ecerved by Mi W 
Clark, Pro. Humphry, Prof Babington, Mr D McAlister, and 
Mr Pitman of Bath 


l SCIENTIFIC SERIALS 


American Journal of Science, May 1884 —Remarks on Prof 
Newcomb’s ‘‘Rejomnder,” ın connection with his review of 
‘‘Chmate and Time,” by Dr James Croll —Communications 
from the Umted States Geological Survey, Rocky Mountain 
Division, VI —On an interesting variety of Lollingite and other 
minerals {one illustration), by W F Hillebrand Amongst the 
ores analysed by the author there 1s one from the Missour: Mine, 
Park County, Colorado, which he thinks may probably be a new 
mineral It 1s composed largely of a sulphobismuthite of copper 
and silver, and occurs in a quartz gangue associated with chalco- 
pynte and wolframite —Notes on American earthquakes, with 
tabulated record of seismic disturbances m every part of the 
continent during the year 1883, by Prof C G Rockwood — 
Thermometer exposure, by H A Hazen The paper 1s chiefly 
occupied with questions relating to the locality ın large regions 
where the thermometer should be exposed m order to obtain 
the most trustworthy results, and to the immediate environment 
of the thermometer best calculated to fulfil the same requirement 
There are several comparative tables of results obtained with 
various instruments under varying conditions of time, aspect, 
and altitude —Hillocks of angular gravel and disturbed stiatifi- 
cation associated with glacial phenomena (four illustrations), by 
T. C Chamberlain The paper deals especially with the kames 
or eskers analogous to the osars of Sweden, occurring In various 
parts of New Hampshire, Massachusetts, New York, and 
Wisconsm The author infers from their inherent characteristics 
and their association with morainic belts, that the gravel hills in 
question were formed, not by beach action, but by numerous mar- 
ginal streams along the edge ofthe great ice sheet during the Glacial 
period —Extinct glaciers of the San Juan Mountains, Colorado, 
byR C Hills —On the gender of names of varieties and subspecies 
in botamical nomenclature, by Asa Gray —-On secondary enlarge- 
ments of feldspar fragments ın certam Keweenawan sandstones 
(four illustrations), by C A WVanhise —Principal characters of 
American cretaceous Pterodactyls, part 1, the skull of Ptera-e 
nodon {with plate), by Prof O C Marsh The skull of these 
Pterodactyls from the Middle Chalk, West Kansas, is described 
as differing from that of other known Pterosauria in the absence 
of teeth and of anterior nasal apertures distinct from the ant- 
orbital openings, in the presence of the elongated occipital 
crest , lastly, ın the whole jaws, which appear to have been 
covered with a horny sheath, asim recent birds AJl belong to 
the genus Pteranodon, some of the species of which were of 
prodigious size, with a spread of wings of about twenty-five 
feet Remains of over six hundred individuals are now m the 
museum of Yale College 


Fournal of the Russian Chemical and Physical Soctety, vol 
xvi, fase 2—On the action of the bromde of aluminium on 
ethylene and on the bromides of saturated hydrocarbons, by M 
Gustavson —On the specific heat of solutions, and on the thermal 
effects at them formation, by W Alexeyeffe Submitting to a 
closer investigation those solutions which are accompanied by a 
lowering of temperature, the author comes to the conclusion that 
such is the case for those liquids which have not a chemical 
affinity, agd that those are true a HS , while in those cases 
where a nse of temperature is noticed, the dissolved fiquid 
enters into chemical combination with the dissolving one. He 
makes a series of very interesting experiments m order to deter- 
mine the thermal effects of various solutions —On the rela- 
tions between the chemical composition and the refractive 
power of chemical compounds, by J Ranonmkoff (second 
paper) —On the structure of nitro-compounds of the saturated 
series, by J. Kissel —On the composition of the mineral waters 
of Caucasus, by J Barsilovsky —On the structure of the blue 
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indigo, by P Alexeyeff —On the action of alkalies on chondrine, 
by M Schwaiz —On the azocummic acid, by P Alexeyeff (first 
paper) —On chemical afimty, by A Bazaroff—Analysis of the 
epidermis attacked by the Prosyarsis rubra, by K Wagner —On 
the preparation of pure albumin, and on the determination of 
chlorine in urine, by W Mikhailoff —On the structure of the 
atmosphere and on the general laws of the theory of gases, by 
E Rogovsky Thg strong mathematical inqury of the author 
brings him to the following conclusions —-However the atmo- 
sphere has no limits, but at a height of 1000 km the density of 
air 1s very near to zero , its constitution varies with the height, 
the content of oaygen decreasing a the height increases , this 
change 1s very slow for heights less than ro,ooo m , still 1t might 
be ascertained by accurate measurements , for heights less than 
10,000 m the density of air can be calculated as if ıt weye a 
simple gas, the decrease of dehsity with the height goes on 
slower when the temperature at the surface of the earth 1s 
higher The paper has to be contimted —-On the theory of 
at i by N Sloughinoff —On galvanic batteries, by P 
oviko 


Rwista Serentifico-Industriale, March 31 and Apnl 15 — 
Electric currents through contact with earth, by Prof A Volta 
Experiments with electrified paper, by D Surdi —Vanations 
in the electric resistance of sohd and pure metallic wires, with 
variations of temperature, by Prof Angelo Emo—On the 
Gauthier and Walrand methods of distinguishing steel from iron, 
by the editer —Note on two hybrids of Anas boschas and Dafla 
acuta, by Dante Roster Š 


Rendiconts del R Istituto Lombardo, Aprl 3 and 17 —Pro- 
gramme of prize essays ın various departments of Şcence, Art, 
and Letters proposed for, the years 1884-91 ~The Castle of 
Milan, its historic and artistic associations, by Prof Giuseppe 
Mongeri —On some unpublished fragments of Anatolrus’s Greek 
version of the ‘‘ Codex Justimtanus,” by Dr*C Ferrin: —Note 
on Virgil and his Italian umitator, Parimi, by Prof Cr Fabns — 
On Antonio Angelom Barbiam and his hterary productions, by 
E B Prma —Analysis of the mineral waters of Acquarossa, 
Canton of Ticino, by Prof G Berton: ~-Malformations in the 
urinary due-s in Bright’s disease, by Prof C Golgi Meteoro- 
logical observations made at the Brera Observatory, Mulan, 
during the month of March 
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Royal Society, May 1—‘‘Report to the Solar Physics 
Committee on a Comparison between Apparent Inequalities of 
Skort Period in Sun-spot Areas and im Diurnal Temperature 
Ranges at Toronto andat Kew ” By Balfour Stewart, MA, 
LLD, FRS., and William Lant Carpenter, BA, BSc 
Communicated to the Royal Society at the request of the Solar 
Physics Committee 

It has been known for some time that there is a close connec- 
tion between the inecualities in the state of the sun’s surface 
as denoted by sun-spot areas and those in terrestrial magnetism 
as denoted by the diurnal ranges of ogtullation of the declination 
magnet , and moreover the observations of various meteorologists 
have induced us to suspect that there may‘likewise be a connec- 
= between solar inequalities and those in terrestnal meteoro- 
ogy 
This latter connection, however (assuming it to exist), 1s not 
so well established as the former, at least if we compare to- 
gether mequalities of long period It has been attempted te 
explain this by imagining that for long periods the state of the 
atmosphere as regards absorptiog may change m such a manner 
as to cloak or diminish the effects of solar variation by increasing 
absorption when the sun 1s strongést, and dimmishing absorption 
when the sun 1s weakest 

On this account it seemed desirable to the authors to make 
a comparison of this kind between short-period mequalities 
since for these the length of period could not so easily be 
deemed sufficient to produce a great alteration of the above 
nature in. the state of the atmosphere 

The meteorological element selegted for comparison with sun- 
spots was the diurnal range of atmosphere temperature, an 
element which presents in its variations a very strong analogy to 
diurnal declinatidh-ranges 

There are two w&ys in whjch a comparison may be made 
between solar and terrestrial gnequalities We may take each 
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individual oscillation ın sun-spot aieas, and find the value of the 
terrestrial element corregponding in time to the maximum and 
the mimimum of thè solar wave If we were to perform this 
operation for every individual solar inequality, and add together 


memoir detailing some minor researches on the action of ferrrous 
sulphate on plant hfe, by Dr Griffiths The author finds that, 
O 15 per cent of ferrous sulphate added to a solution of various 
salts aids, whilst o 2 per cent ıs fatal to, the development of 


te the results, we might probably find that the magnetic declination 


—_— 


range was largest when there were most sun-spots If, however, 
we weietomake a suniar comparison betweensun-spot daily areas 
and diurnal temperature-ranges we might not obtain a decisive 
result For at certain stations, such as Toronto, 1t 1s suspected 
(the verification or disproval of this suspicion being one of the 
objects of this paper) that there are two maxima and two minuna 
of temperature-range for one of sun-spots The effect of this 
might be that in such a comparison the temperature-range corre- 
sponding to a maximum of sun-spots might be equal in value to 
that “corresponding to a minimum, or, in other words, we should 
get no apparent result, while, however, by some other process 
proois of a real connectian might be obtained But if we can 
get evidences of apparent periodicity in sun-spot fluctuations 
when dealt with ın a particular mannei, we have at once 2 
method which will afford us a definite means of comparison 
And here, as Prof Stokes has pointed out, ıt 1s not necessary 
for our present purpose to discuss the question whether these 
sun-spot inequalities have a zeal or only an apparent penodicity 
All that 1s needful ıs to treat the terrestrial phenomena in a simi- 
lar manner, or ın a manner as nearly similar as the observations 
will allow, and then see whether they also exhibit periodicities 
(apparent or real) having virtually the same times as those of 
sun-spots, the phases of the two sets of phenomena being hkewise 
allied to one another 1n a constant manner 

It 1s such,a comparison that the authors have made, their 
method of analysis being one which egables them to detect the 


e existence of unknown mequalities having apparent periodicity 


in a mass of observations A description of this method has 
already been publi8hed in the Proceedings of the Royal Socwety 
fo. May 15, 1879 The comparison was made by this method 
between sun-spot observations extending from 1832 to 1867 n- 
clusive, Toronto temperature-range observations extending from 
1844 to 1879 inclusive, and Kew temperature-range observations 
extending from 1856 to 1879 exclusive The following conclu- 
sions were obtained from this comparison — 

I Sun-spot mequalities around twenty-four and twenty-six 
days, whether apparent or real, seem to have peiiods very nearly 
the same as those of terrestrial meteorological inequalities as 
aes by the daily temperature-ranges at Toronto and at 

ew 

2 While the sun-spots and the Kew temperature-range 1n- 
equalities present evidence of a single oscillation, the corre- 
sponding Toronto temperature-range inequalities present evidence 
of a double oscillation 

3 Setting the celestial and terrestrial Members of each indi- 
vidual mequality, so as to start togethe: from the same absolute 
time, it 1s found that the solar maximum occurs about eight or 
nine days after one of the Toronto maxima, and the Kew tem- 
perature-range maximum about seven days after the same 
Toronto maximum 

4 The proportional oscgllation exhibited by the temperature- 
Lange inequalities 1s much less than the proportional oscillation 
exhibited by the corresponding solar inequalities 


Chemical Society, May 15 —Dr Perkin, F R S, president, 
in the chair —The following papers were read —-On refraction 
equivalents of organic compounds, by Dr J H Gladstone In 
this paper 1s given a series of tables embodying the results of ob- 
servations made from time to time since 1870 In these tables 
the refraction equivalents for the line A for about 140 substances 
are given and compared with thg refraction equivalents calculated 
from the following values of the respective elements —Carbon 
(saturated) 5'0, carbon in ŒH, 595, carbon double-linked 
6 1, hydrogen 1 3, oxygen single bond 2 8, oxygen double bond 
3 4, nitrogen 4 I, nitrogen in bases, NO» &c, 5'1, chlorine 9 9, 
bromine 15 3, 10dine 24 5, sulphur single bond 141, sulphur 
double bonds 16 o —-On the estimation of silicon in iron and 
steel, by T Turner The author has compared the various 
methods of analysis, and concludes that the chlorine process sug- 
gested by Watts, with certain modifications, 1s applicable to all 
classes of iron, andas on the whole the best —Note on the melting- 
points and their relation to the solubihty of hydrated salts by Dr 
W A Tilden —Note on ferric sulphocyanate® by A J Shilton 
The author finds that a large exqess of potassium sulphocyanide 
or of boiling hydrochlone acid interferes with the well-known 
blood-red colour given by ferigi salts and 1 sulphocyanide.—A 

e 


om š 


mustard seeds and cabbage plants 


Physical Society, May 10 —The meeting was held in the 
chemical theatre of the Mason College, Bumingham Members 
had previously visited some of the factories in the town, including 
Gullott’s pen works —-Dr Guthrie, president, took the chair at 
three pm, when Prof J H Poyntmg made a comenunication 
on an experiment ulustrating the refraction of water-waves 
The experiment was designed to illustrate by means of waves in 


water the refraction of waves when they pass from one medium ® 


to another ın which their velocity 1s different The apparatus 


consisted of a tank 2 feet 6 mches square, with a plate-glass ® 


bottom Water ıs poured into the tank to a depth of say 5 to 
6mm The hd of the tank consists of a calico screen, and 1s 
shghtly tilted up A limelight under the tank projects the wave 
on a screen Plates of glass 3 or 4 mm thick are placed m the 
tank, thus reducing the depth of water If waves are sent 
across the tank they travel more slowly through the shallow 
water, and are seen to be refracted When circular or lenticular 
plates are used, the refracted waves are seen to converge to a 
focus --Mr, C J Woodward exhibited an oxy-hydrogen lantern 
suitable for lecture purposes —Dr Gladstone took the chair, 
and Prof Guthrie, president, exhibited a sealed tube contaming 
466 of tri-ethylamine, and §34 of water At temperatures 
between o° C and 18 3°C the liquid forms a clear mixture 

At 18 3° it becomes turbid, and at 26°C almost perfect separa- 
tion 1s effected It was stated that all pioportions of the’two 
liquids containing about r5 per cent and 50 per cent of triethyl 

amine become turbid at the same temperature A mixture con- 
taining 4 per cent requires a temperature of 41° C to produce 
turbidity, while one containmg go per cent 1s turbid at 6° C 

A series of sealed glass bulbs containmg the liquids in different 
proportions can be employed to indicate the fever temperature of 
the body if placed under the tongue The author also showed 
the connection between such separation by heat and the separa- 
tion between the same two bodies by cold, whereby ın the latter 
case, according to the strength of the solution, either ice or 
subciyohydrate 1s separated, until the composition and tempera- 
ture of the cryohydrate 1s reached (19 2 per cent , —3 8° C) 

The peculiar white condensed vapour of the chloride of tn- 
ethylammonium was exhibited. The white fume of this body 
so quickly aggregates into masses, that the shapes of the smoke- 
lines and curls are preserved Dr Gladstone agreed with the 
author in supposing that the separation of triethylamme and 
water was continuous 1n nature with the separation of ammonia 
from water by heat Dr Tilden exhibited a tube contaming a 
*cold, clear solution of amylic alcohol in water which became 
turbid on gently warming, and clear again on heating to about 
60°C He suggested that a sumilar remixing might take place 
with ethylamme and water Prof Silvanus P Thompson re- 
called the expermments of Prof Ramsay on the critical state 
described by Andrews, and the failure of a body beyond the 
critical condition to retain in solution the substances ıt held as a 
liquid Mr W [Lant Carpenter suggested the microscopic 
examination of the tnethylamine and water mixture at its critical 
temperature —Members then visited the College rooms 


Royal Microscopical Society, May 14--Rev W H 
Dallinger, F RS, president, in the chair —A resolution was 
passed altermg the by-laws so as to make ladies eligible as 
Fellows of the Society, but without the right of attending ordi- 
nary meetings -—Dr Golding Burd exslubited a new freezing 
microtome of his construction, adapted for students and inter- 
mittent workers, agd for use with ice and salt, or with ether — 
Mr Boecke: showed an extensive series of Bacteria, Bacilli, and 
other Schizomycetes —A very curious microsgope of the date of 
1772 was exiubited by Mr Crisp, m which, with other pecu- 
liarities, three objectives were attached to a sliding plate at the 
end $f the nosepiece in afway similar to that adopted in the 
modern Harley and other microscopes Also two micro- 
scopes by Reichert of Vienna, one with a very simple form of 
Abbe condenser, and the other with a polansing prism attached 
to a swinging and rotating diaphiagm —The following apparatus 
and objects were talso exhibited and discussed —Frog plate 
made of glass, with serrated edges for the string, Griffiths’ 
multiple eyepiece (an attempt to combine four eyepieces mm one 


by fixmg different eye-lenses in a rotating disk), Bradley’s 
‘i mailing boxes” for sendnfg one or several slides conveniently 
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by post, Dancer’s objects found ın flue-dust and coal-ash , 
Stokes’ minnow-trough, B W Thomas's Foraminifera ob- 
tained by washing clay from the bouldei duft m Minnesota, 
showing forms identical with some now found living m the At- 
lantic Ocean , some exceptionally well mounted slides of arranged 
Diatoms by R Getschmann of Beilin, some cmuous Schizo- 
mycetes by Mı Cheshne, and a 1otalian fiom closed flint nodu- 
lar cavity metamoiphosed into chalcedony, by Di G C 
Wallich —Di P H Caipente: gave an account of his views 


respecting the neivous system of the Ciinoidea, and eahibited | 


some prepaiations in illustiation of them He duected attention 
more paiticulaily fo the bianches fiom the amal cords of the 


e skeleton, which extend upwards into the ventral perisome at the 


sides of the ambulacia, both of the arms and of the disk ~The 

e Piesident, M: Glaisher, vice-president, and Mi A W Bennett, 
a membe: of the Council, were appointed a deputation for the 
Society, to attend the annual meeting of the Americin Society 
of Micioscopists at Rochester, NY, USA, on August 19 
next 


Royal Meteorological Society, May 21-—-R H Scott, 
FRS, president, in the char —Capt W W Hampton and 
C D E Phihps, MD, FRCS, FRSE, were elected 
Fellows of the Society —The following papers were read — 
Notes on the proceedings of the Inteinational Pola: Conference 
held at Vienna, Apul 17 to 24, 1834, by R H Scott, FRS, 
piesident —Meteorological observations on the Maloja Plateau, 
Upper Engadine, 6000 feet above the sea, by Di A T Wise 
The Maloja Plateau is situated at the higher extremity of the 
Uppe: Engadine, and ıs piotected fiom northerly, easterly, and 
southerly winds The author gives some account of the meteo- 
rology of this plateau, and also the observations made duiing 
the four months fiom November 1883 to February 1884 -—-On 
some 1esults of an examination of the barometric vailations in 
Western India, by A N Pearson —lIllustrations of the mode 
of taking meteorological averages by the method of weighing 
paper diagnams, by R Inwards, F R A S —Ten years’ weather 
in the Midlands, by Rupert T Smith 


EDINBURGH 


Royal Society, May 5 —Mr Robet Gray in the chan — 
Di Sang gave a paper on the formule for computing loga- 
rithmic sines —Mr J Murray communicated a paper, by Mr 
J T Cunningham, on a new Trematode ~-Mr George Seton 
read a paper on the vital statistics of Scotland , and Piof Tuner 
gave a communication, by Mi A Wyntei Blyth, on the results 
of expeiiments made by him on the chief disinfectants of com- 
merce His object in experimenting was to discover their 
efficiency in destroying the spores of Anthrex bacillus 

May 19 —Mi Robat Giay, vice-president, m the chur — 


Piof Chrystal communicated a note, by M Hermite, “Sw la® 


Reduction des Intégrales Hyperelliptiques ”—-Prof Schuster, at 
the request of the Council of the Society, gave an address on the 
dischaige of electiicity through gases Hus address was illus- 
trated by several beautiful experiments 


PARIS 


Academy of Sciences, May 19 —M Rolland, president, m 
the chan —Note on atheoemof M A Lindstedt concerning 
the pioblem of the thiee bodies, by M F Tisserand —On bromic 
substitutions, by MM Berthelot and Werner —Kmematic analysis 
of the action of walking ın man (four Ulustrations), by M Marey 
—Note on the twenty-thiee finst sheets of the map of Africa to 
the scale of I 2,000,000, presented by Col Perrier to the 
Academy, by M F Perrier The map, which is mainly the 
woik of Capt de Lannoy, will consist altogethe: of sixty-two 
sheets, and is expected to be completed towards the end of 1887 
—Pathological expe1:ments on iabies, by M ‘Pasteur, assisted by 
MM Chamberland and Roux —Note on the attenuation of 
cultivated vnus treated with compiessed oxygen, by M A 
Chauveau —Note on the transformation of conicine to piopyl- 
pyridine ,#iegeneiation of conicinewsby M A W  Hofigann 
—Obsei vations on the new planet 236 (discovered at Vienna, by 
M J Palisa, on April 26, 1884), made at the Paris Observatory 
{equatorial of the west town), by M G Bigoudan —Determ- 
nation of the elements of rotation of the sun, by M Sporer — 
Pioperties of nine points of a left cuve of he fourth order, of 
seven points of a left cubic, of eight associated points, by M A 
Petot —On a hnear equation of the third order analogous to 


© Lame’s equation, by M E Gouisat —Remarks ielative to the 


velocity of propagation of the weve produced in the Indian 


Ocean by the Kiakatoa eruption, by M Boussinesq —-Adoption 
by the Vienna International Pola Conference of new absolute 
magnetic unites (centiumetie, gamme, Second), by M Mascait 

~-New method of measuing the intensity of an electiic cuent 
in absolute unities, by M Hen Becquerel —Note on a new mer- 
cwual galvanometer, by M G Lippmann —On the vauations of 
the physical properties of bismuth placed im a magnetic field, by 
M Húuuon —On the coefficients of expansion in the elementary 
gases, by M J M Crafts —On the various theoretic 1esults that 
have to be considered m steam engines, by M P Chaipentie. — 
On the transmission of sound by gases, by M Neyieneuf — 
Note on the variation of the mdices‘of 1efraction of quartz undei 
the influence of temperature, by M H Dufet —On the deter- 
mination of the densities of vapou by gaseous displacement 
under reduced and vaunole piessme, by M J Meunier —Agtion 
of the sulphuret of potasium ‘on the sulphwet of meicuiy, 
by M Debzay —On the acid phosphates of baiyta by 
M <A Joly—On the solubility @f salts, by M Etud 

—Note on ciystallised chloude of ammoniacal silver and 
1odide of ammoniacal silver, by M Tenel —On an artificial 
pseudomorphosis of silica, by M A Goigeu —Analysis of the 
mireial waters of Brucomt, Calvados (Normandy), by M 

Vulpian —On the employment of supeiphosphates in agui- 
cultuue, observations in connection with a iecent note of M 

Lechaitier, by M P P Dehérain —Compaiative mitnfymg 
action of some salts either natuially contained in or superadded 
to vegetable soils, by M P Pichaid —A new senes of eaperi- 
ments on the differential perception of colous, by M Aug Char- 
perte: —Note on the brain of Zune arasin and its relations 
to the hypoderm, by M Et Jourdan —On the genus Rhopalea 
(simple Ascidians), by M L Roule —On the présence of the 
Egyptian Naja (Waze Aazje, Dume: ) m Tunis, by M Valery 
Mayet —-Pietended influence of hght on the anatomic structure 
of the leaves of AVuum urstnum,,by M Ch „Musset —Remaiks 
on a hypsometiic map of Russia, by General de Tullo —On the 
remarkable solar halo recently observed at Palermo, by M A 

Ricco —Fresh obser vations on the crepuscula: lights seen in the 
Isle of Bourbon, by M Pelagaud 
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THE ORIGIN OF THE CRYSTALLINE 
SCAISTS 


Untersuchungen uber dig Entstehung der Ailtkrystal- 
lineschen Schiefergesteine mit besonderer Bezugnahme 
auf das Sachsische Granultgebirge, & cj’ von Dr, 
Johannes Lehmann (Bonn Hochgurtel, 1884) 


N O problem in modern geology stands out with such 
prominence as tle origin of that remarkable group 
of rocks to which the name of the Crystalline Schists has 
been given, and to none in recent years has so large a 
„Share of the literature of the science been devoted The 
question 1s attacked on all sides By some observers its 
solution 1s sought ın laborious investigations of the hilly 
and mountainous regions where these rocks hold their 
empire among the grander solitudes of nature By others 
the question 1s studied in the quiet of their own hbraries 
or laboratories with all the resources of modern chemistry 
and microscgpy Great progress has indeed been made 
ın these various ways Regarding «certain aspects of the 
«problem a general agreement has been arrived at, but 
there are others as to which the difficulties remain as 
persistently obstructive as ever 

One of the most important contributions to the study 
of this fascinating subject has just appeared ın the form 
of a handsome quarto volume, with a large atlas of plates, 
by Dr J Lehmann This author has enjoyed excep- 
tional opportunities of qualifying himself for the task he 
has now undertaken For nine years, as a member of the 
Geological Survey of Saxony, he was engaged in the 
investigation of the classical granulite-region of that 
kingdom, of which he surveyed the southern and rather 
larger half, while his colleague, Mr E Dathe, investt- 
gated the northern part The maps of this Survey are 
accompanied with explanatory pamphlets, among which 
Dr Lehmann’s detailed docal observathons have already 
been published But it was desirable to present a 
generalised description of the whole region and to discuss 
the bearings of the observations upon theoretical ques- 
tions He onginally probosed to undertake this task ın 
association with Mr Dathe, but his transference to Bonn 
as Privat-docent in Mineralogy and Geology, and the 
removal of his friend to the Prussian Geological Survey, 
having prevented the intended cooperation of the two 
observers, Dr Lehmann has himself worked up the mass 
of materials collected during his long course of work im 
the field To enlarge the seope of his inquiries and 
obtain additional data for cgmparison he has recently 
extended his investigations into the Erzgebirge, Fichtel- 
gebirge, and the mountains of the Bavarian and Bohemian 
frontier And he now offers what we may hope ıs only a 
first instalment of his results . 

Naumann, whose early account will always be cited 
as a model of careful obsgivation and accurate descrip- 
tion, regarded the® granulite of Saxony as an eruptive 
rock—an opinion in which he has stilf modern followers, 
including our author himself He recogr&sed.a fact which 
seems In more recent times to have been lost sight of, 
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that a gradation can be traced from the more highly 


crystalline condition of the granulite centre, through e 


successive zones of mica-schist, and other schists, into 
the older sedimentary rocks of the surrounding dis- 
tricts These schistose rocks have in more recent times 
been classed as “Archean,” and as such they appear on 
the maps of the Saxon Geological Survey, Dr Lehmann 
having himself accepted this view 1n his earlier published 
descriptions But more extended study of the subject 
has induced him to abandon the idea of the existence of 
any Archzean nucleus and to return to a modification of the 
origmal conception of Naumann How he has been led 
to this conclusion it is the object of his volume and atlas 
to show 

Under the deep cover of post-Tertiary deposits, the 
granulite tract of Saxony forms a central ellipse round 
which zones of various schistose rocks are grouped, that 
pass outwards into the normal clay-slates of that part of 
Germany These slates on thesouth-eastern margin are 
unconformably overlaid by Silurian and Carboniferous 
rocks On the north-west side a conformable sequence 
is traceable from the schists and slates upwards into 
Cambian and Lower Silurian rocks, which are precisely 
like those of the adjacent countries Instead of being 
Archean masses, Dr Lehmann concludes that the whole 
of the crystalline schists within the granulite area are 
metamorphosed Paleozoic sediments They may, be 
originally of Silurian or Cambrian age, and their meta- 
morphism probably took place during the crumpling and 
upheaval of the area, that 1s, later than the Devonian and 
older than the Carboniferous period 

Towards the establishment of this conclusion the author 
brings forward a vast mass of detail, which he skifully 
arranges so that its bearings upon theoretical questions may 
be clearly seen At the same time he endeavours to sepa- 
rate ngidly what is demonstrable fact from what 1s mere 
inference, and ın this lies one of the most valuable features 
of his memoir He has collected sucha body of evidence 
as will give a new impetus to the study of metamorphism, 
while at the same time it provides abundant new and 
suggestive material for the prosecution of this study He 
justly cites the Saxon granulite area as a classic example 
of the occurrence and origin of metamorphic schists where 
acomplete gradation can be followed from unaltered or little 
altered sediments into wholly crystalline foliated masses 
In this progressive intensity of metamorphism the most 
notable fact ıs the corresponding advance ın the develop- 
ment of mica Over and above all local diversities of 
mineral character, there 1s a constant augmentation in the 
quantity and size of the mica-folia At the same time the 
muscovite, which 1s alone present in the outer parts of the 
area, is replaced further inwards by biotite Nor 1s this 
change confined t the peripheral schists , 1t extends into 
the granuhte of the centre Such a rearrangement of the 
mineral constituents of the rocks cannot be explained by 
any hypothesis of an ergptive granitic mass ike so 
many other concurrent facts, ıt points to the effects of the 
molecular movements of the original rocks, sedimentary 
or other, under the strain to which they were subjected 
duning the process of crumpling and upheaval Where 
these movements have been greatest, there the accom- 
panying metamorphism has been most intense, and, as 
one prominent indication Of this change, there is the 
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most abundant development of biotite Every student 


®f the crystalline schists can furnish parallel examples 


to those cited by D1 Lehmann where, on the zigzag 
puckerings that form so striking a feature among these 
10cks, a copious growth of biotite or some other mica has 
taken place 

Among the metamorphosed 1ocks of the Saxon 1egion 
some of the most instructive aie bands of conglomerate 
interstiatified among the schists The sedimentary o1igin 


oof these zones 1s of course unquestionable, and so obvious 


that the alteration to which they have been exposed 


efurnishes a kind of sample of the mitial stages of change 


which are so often lost where the clastic materials aie of 
a less prominent and obdurate character The pebbles of 
granite, quartz, &c , have been deformed and more o1 less 
altered, so that sometimes they seem to shade off into the 
surrounding matııa The latter has become a crystalline 
micaceous mass by which the pebbles aie wrapped 1ound 
These conglomerate bands have thus been converted into 
half-crystalline gneiss-like schists 

A specially important pait of the memon deals with 
Gabbros and Amphibolites These rocks, as members of 
the seues of crystalline schists, have long been a puzzle to 
those who have studied them in the field That they are 
metamorphic rocks, and not 1ocks of original chemical 
precipitation, has been inferred fiom their association with 
masses whose original sedimentary origin admits of no 
doubt But even those who have held this view have 
hesitated as to the nature of the o1iginal masses out of 
which they have come Many years ago Jukes suggested 
that hornblende-1ocks and hoinblende-schists might 
represent ancient lavas and tuffs interstratified with the 
sediments which are now schists and quartzites And it 
seems probable that this opimon ıs essentially correct 
Dr Lehmann goes into great detail 1egarding the struc- 
ture of the diallage and hornblendic rocks of the gianulite 
tract His study of them leads him to conclude that the 
gabbro is an eruptive rock, younger than the granulite 
but olde: than the gianite, which has been mvolved in 
the general metamo1phism and has consequently assumed 
schistose modifications> “I know no rock,” he adds, 
“which llustrates so well the effect of mechanical pies- 
sure upon a solid rock as the gabbio of the Saxon granu- 
lite tract While other rocks leave usin doubt as to their 
original condition, the gabbro supplies us with every stage 
from the beginning to the end of the metamorphism ” 
These conclusions possess at present a special interest in 
relation to the crystalline schists of this country The 
Geological Survey, in the course of an investigation of 
the schists of the north of Scotland, has recently come 
independently to simular deductions with regard to the 
diontes and amphibolites of Aberdeenshire and Banff- 
shire Among the schists of that 1eg18n there occur ex- 
tensive masses of dionte This rock presents sometimes 
the typical composition and structure of a dionte, and 
under tke microscope appears a one of the most beaut- 
ful examples of a thoroughly crystalline granitoid mass 
It behaves in the field as an eruptive 1ock, which has risen 
generally paiallel with, but also transgressive across, the 
bedding of the contiguous schists Itıs gbviouslyfrom these 
characters a mass that has been int: uded into the clay-slates, 
knotted-schists, and othe: schists of the district Being 
traveised by veins and bosseg of granite, its protrusion 
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was obviously eather than that of some at least of the 
gianite Further: exam:nation of it, however, shows that 
m many places it presents a remarkable’ parallelism in the 
airangement of its ciystalline constituents Sometimes 
this ıs shown by the orientation of the feldspars ın one 
definite dnect.on, In other places the feldspar and horn- 
blende are drawn out into anore or less distinct bands 
Further stages of change reveal the feldspar segiegated 
mto an almost pue labradorite gock, while the hornblende 
appears as a felted mass of hornblende-schist Some of 
these schistose aggregates ale of exquisite beauty Over 
wide tracts biotite has been abundantly developed ine the 
diorite, and sometimes also numerous and large kernels 
of gainet It ıs observable that the direction of the folha- 
tion of the diorite comcides with that of the surrounding 
schists There seems no 1eason to doubt that, as these 
Scottish schists are metamotphosed Lower Silurian sedi- 
ments, the diorites and amphuibolite-schists represent 
Paleozoic eruptive 1ocks that have participated in the 
general metamorphism Dr Lehmann iecognises, in the 
Mica-schistand Phyllite groups, hoinblende-schists which 
he thmks may have been embedded masses of diabase 
that have been more or less altered 

His general conclusions are thus summed up —“ I can- 
not regard the metamoyphic schists (mica-schusts, gneisses, 
&c ) as ‘Aichzean’ formations It does not appear to me 
to be established that genuine gneisses anywhere came 
out of pre-Cambiian sediments The production of such 
10cks as mica-schist, &c , belongs to the time of mountain- 
upheaval, and ın actual fact has involved formations of 
fail younger age than the Cambrian In the Saxon 
granulite region it 1s later than the Devonian pernod” 
He diaws a distinction between what he consideis to be 
“true gneisses” and other rocks to which-the general 
name of gneiss has been applied He restricts the appel- 
lation to the fohated forms of granite This fohated or 
true gneissic structure he believes to be more or less due 
to metamorphism by stretching, seldom wholly original, 
so that many gneisses may be called metamorphic , only, 
the original rock was not a sediment but a mass that con- 
solidated from fusion (Erstarrunesgestein) We fear that 
a theoretical distinction of this kind will involve all kinds 
of practical difficulties in its general application 

Reference must be made to the atlas that accompanies 
the memoir It contains 28 plates, on which are placed 
no fewer than 159 photographs of thin sections of the 
rocks described ın the text Unlike the usual ilustra- 
tions of this kind, these photographs represent the objects 
of the natural size, 01 less, or at most only shghtly mag- 
nified They are not microscopic studies, but show the 
actual structure of the 1ocks as seen by the naked eye 
or with a weak lens Iè ıs impossible to speak too 
Inghly of the success wigh which they have been 
pioduced With ther aid we are rendered ın some 
measure mdependent of the cactual specimens, and 
can follow with pleasure and satisfaction the detailed 
descriptions of the author No such wealth of accurate 
illustrations has yet been furnished for the study of this 
ımportant series of rocks Dy Lehmann, however, 1s, we 
hope, only on the threshold of his inquines A vast 
domain lies before him where the problems are many and 
the qualified observers are but few- He has done excel- 
lent service by presenting in this compendions form such 
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an array of facts as a tamed geologist can gather in the 
field, and by boldly announcing the conclusions to which the 
study of these facts has led him But much more may 
be made of them than he has yet gnen us And we trust 
he may be encouiaged to continue the investigation he 
has so well begun eARCH GEIKIE 





LETTERS £0 THE EDITOR 


[The Kastor does not hold himself responsible for opinions expressed 
by his correspondents Neither can he undertake to 2 cturn, 
or to correspond with the writers of, rejected manuscripts 
Wo notece ts taken of anonymous communications 

[T42 Editor urgently requests correspondents to keep ther letters 
as short as possible a The pressure on hes space 1s so great 
that it rs impossible otherwise to insure the appearance even 
of communications containing iiteresting and novel facis.] 


The Marine Biological Association 


WILL you allow me space to ask all naturalists and lovers of 
science who intend to become members of the above Association 
to send then names and subsciiptions wethout delay to Mi Fiank 
Cusp, 6, Old Jewry, London, EC The subsciiption is one 
guinea annually, or fifteen guineas for life membership It 1s 
highly desuable that intending members should at once emol 
themselves, since tke first meeting of the Association for the 
election of officeis and council for the year 1884~85, and for the 
ratification of by-laws, will be held in London at the end of this 
month, when Pro? Huxley will be nomimated as President 
Donations, whethe: laige oi small,* are eainestly solicited 
Those who aie interested in the natural history of manne plants 
and animals, and evho foresee the immense help to this study 
which a well-equipped laboratory will afford, are begged not 
only to give some pecuniary aid to the present enteipiise, but 
to constitute themselves agents of the Association and to do 
their best to persuade others to contizbute to the fund 1equired 
for building the first biological laboratory on the English coast 
It is only by hearty and earnest support of this hind that om 
object can be 1ealised 

I may add that several naturalists have contributed each 1002 
to the Association, others 25/, and others less, according to 
their means and then sympathy with om object Of the 10,0002 
requied, we have not yet obtamed half 

E Ray LANKESTLR, 
Secretary (ud znferznt) 
1x, Wellington Mansions, Noith Bank, N W 





The Equatorial Coudé of the Paris Observatory 


IN continuation of my first letter I now proceed to answer M 
Leewy’s second letter, as published in your issue of May 15 
(p_ 52) 

Pai Lewy*has not, as I said in that former letter, raised a 
single objection which had pot already been anticipated and dis- 
cussed with the exception of one which I shall treat of further on 
The several points 1n this lette: I shall dispose of very shortly 

r As to the dialyte construction, I have to reply that that 
particular method of achromatising the objective 1s not an 
essential feature of thisinstinument Whether it be adopted or 
not is in fact much a question of cost If the purchase: desnes 
to get the largest possible aperture at least expense, then I would 
make it a dialyte, for, notwithstanding all M Loewy says, 
good work can be and has been done with dialytes If, how- 
ever, the most perfect mstrume@t ıs desned, I would dispense 
with the dialyte construction, gnd achromatise the object-glass 
in the ordinary way, which 1s quite as applicable to my con- 
struction of equatonal asisthe dialyte If I mistake not, the cele- 
brated observer M Dembowsk: obseived fo. many years with 
a dialyte, and spoke highly of it, he says ‘'‘ L’achiomatesme est 
excellent” Again, the piesent director of the observatory, for 
whom the first of these instruments 1s to be made, has worked 
alieady with dialytes, and he would not be likely to recommend 
this construction if his experience agreed with M Leewy’s I desire 
to notice just one fufther point in this part of M Leewy’s letter, 
as it is another example of how his own words jeepers 
no doubt) confirm my statements He says (speaking of the 
lmıted field of view of dialytesp ‘‘ But, in order to turn the 
difficulty, he” (Mr G.) ‘‘suggestsethat since the field of view 
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becomes smallei as the instrument becomes lager, we may 
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content omselves with observing at a cential pomt” I never ® 


said this, my words were ‘‘‘Lhe defimtion at the edge of the 
feld, howevei, 15 not so good as in the ordinary form, but this 
would not be of so much consequence in laige instiuments, as 
the field in such cases 1s never of gieat extent” And M Loewy 
himself corroborates this for me when he says ‘‘ Fo: the obser- 
vation of comets I have such an eyepiece, which magnifies fifty 
times, and has a field of view such that I can observe a degiee 
(ze with the 12” equatorial covdé) , for a telescope o% 27 inches 
we might have such an eyepiece with a field of 24 minutes ” 
ae I have a distinct conoboration from M Loewy of what I said 
above 

2 Whiting on the matte: of stabihty, M Loewy cuntously 
mixes up stability and accuracy of movement Now while I 
claim that I can and will obtain gieate: stability in my form 
than exists in M Loewy’s, I do not claim accuracy of movement, 
but on this point I propose to say very little at present for ses eial 
reasons In the first place, it would hardly be possible to dis- 
cuss this and put ıt in an intelligible form to your readers without 
a careful diawing , secondly, the well-known stability of the 
instiuments which have emanated fiom my workshops ae quite 
sufficient guaiantee that this point is not one likely to be 
neglected in any of my work, and thirdly, I find it utterly 1m- 
possible to understand the sentences of M Loewy’s paper bear 
ing on this point, and if I, though familiar with the proposed 
constiuction, fail to understand them, I am hopeless of sei ving any 
useful pui pose by discussing them m you columns, particularly as 
few of yom r:eadeis have ever seen the design of the mmstrument 
referred to M Loewy talks of ‘‘all movements of transmission 
being broken at 11ght angles ” Ido not know what he means, 
but he omits to tell you: 1eaders that, according to my design, m 
the luger sizes I propose that all movements be effected by two 
hydraulic cylindeis the valves of which are within reach of the ob- 
server while sitting in his chan , so that, without more physical 
exeition than 1s necessary to open a watei-tap, he has full com- 
mand of all the movements of the great instrument, a pan of 
vertical scales on the walls of his study giving the appirowmate 
position of instrument in ZR and declination, an ailangement 
eminently calculated to reduce the work of the observer 

3 Lastly, as to its want of umiveisahty This is distinctly 
stated in my paper as a disadvantage of my form , but when M 
Loewy asserts that ‘‘1t 1s based on a principle which no astro- 
nomer can adnut, viz that it 1s superfluous to observe the greater 
part of the noithern heavens,” it 1s evident that M Loewy has 
here gone too far, since that poition of the heavens within 20° 
of the Pole ıs only about 6 pe: cent of the noithern hemi- 
sphere Ask any piactical astronomer possessing a moderate- 
sized equatoiial how many homs out of the total number of 
dours which he has worked in the year has his instiument been 
pointed to objects within 20° of the Pole, and, with the exception of 
a few who apply themselves to special work, the great majority 
will give a reply which will show how very little will be lost by 
the fact that this instiument cannot command that portion of the 
heavens I have myself put this question to many, and with 
the result above mentioned On this point I cannot do better 
perhaps than give an extract from a letter I have just received 
fiom the director of one of ou: public observatoites —‘* Instiu- 
ments of large aperture are rarely 1f ever used for observations 
where extreme acctnacy of measurements 1s 1eqwired, such as 
annual parallax, no: for searching for nor observing comets, 
except to search along a known tiack for an expected periodical 
comet ‘This you instrument could do well There is haidly 
an mstrument in existence which 1s equally well adapted to all 
lands of obseivations The cncumpolai zone of abont 20° 
may be explored by other instiuments, but for almost every 
kind of systematee werk the 1emainder of the visible heavens will 
give plenty todo” The foregoing would be a sufficient answer 
to a question which M Loewy has put directly’to me 

He says —‘‘ Permit me to ask Mi Guiubb how he 1s going to 
study that part of the heavegs which lies between 20°%from the 
zenith and the Pole ” 

To any one who has seen my paper it will be evident that 
this pomt, which m M Leewy’s letter 1s put forward as a dis- 
covery of his own, was already fully dealt with by me I said 
‘The instrument commands the heavens from east to west and 
from south houizon to about 20° beyond zemth ” And again 
‘t As regards this instrument (equatorial cordé} I would observe 
that it possibly possesses an advantage over my form in being 
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No doubt univeisality unaccompanied by such disadvantages 


@ as the equatorial coudé possesses 1s very much to be desired, but 


I do not yet see how it ıs to be obtaircl With respect to the 
solitary ouiginal objection that M Loewy has raised, viz „that the 
light reflected by the mnioi varies with the different angles of 
inchnation, and therefore renders the instrument unfit for photo- 
metric researches, I confess this objection did not occur to me 
before, and I am inclined to think M Loewy is nght, and that 
my instrument will not be well adapted for photometuic 1e- 
searches, but I ask Is the equatorial coudé any better? On 
consideiation it wyll be evident to you: scientific readers that the 
light afte: the fist reflection is elliptically polarised, and 1f so 
the quantity reflected by the second muroi 1s variable at the 
various angles of declination, consequently photometric obser- 
vations made with the equatorial coudé cannot be relied upon 

In attempting to piove his case M Loewy gives in his first letter 
a conside:able number of numerical details, and no doubt most of 
your readers have taken these figures as correct I will ask them, 
however, to verify for themselves a few of them, and the result 
will, I think, show how very loosely M Læwy has put these data 
together Fo. instance, he mentions the weight of a 40-inch 
mirror, whose thickness is just one-sixth of the diameter, to be 
380 kilos , and he calculates (see furthe: down) that a muior of 
38 inches diameter and proportional thickness would weigh 280 
kilos —roo kilos less Now, if the thickness be proportional, 
the weight should be as the cube of the diameter If your 
readers will try this themselves, they will find that M Loewy has 
in this case exaggerated the difference to the amount of about 
roo pei cent 

`I find I omitted to notice just one point in Mi Leewy’s fist 

letter He says —‘‘If Mr Grubb had looked at the diawing 
which I published ın the Journal de Physique of last yea, he 
would have seen that ıt 1s almost identical with that which he 
has communicated to the Royal Dublin Society, so far as the 
geneial arrangements foi sheltering the observer and instrument 
are concerned ” 

Peimit me to inform M Loewy that this would hardly have 
been a novelty to me last year, inasmuch as I had such arrange- 
ments not only on pape: but in actual work for some yeais 
back, and a description of the same was published in the Royal 
Dublin Society’s Proceedings, Apul 1879 

Yom readers will see fiom the foregoing that M Loewy’s 
whole letter 1s based on a series of misconceptions of statements 
m my pape: in the 7rassactions of the Royal Dublin Society 

Some of the mistakes that M Loewy has fallen into were per- 
haps due to the fact that the plate issued with the Royal Dublm 
Society’s 7razsactions was merely a diagram without details, 
introduced to illustrate the principle of the mounting He 
assumes that details not figmed in the diagram are not to be 
provided, ın spite of the fact that ın the text of my paper el 
discussed several of them 

M Loewy occupies neaily half a column of NATURE ın speak- 
ing of the labour involved in working this instrument, because 
no tube ıs shown ın the diagram connecting the equatorial part 
with the ocular , all this t.ouble would have been saved if he had 
1ead my pape: a httle more carefully, for then he would have 
found that not only did I say, ‘In most cases ıt would be 
desirable to have a connecting tube,” but I even discuss the best 
foim of tube for the purpose There are some special cases in 
which a tube would not be actually necessary 

It appears to me that M Loewy is very unnecessauly dis- 
tuibed-in his mind by the advent of my instrument No doubt 
the equatoual coudé and my sideiostatic telescope have each their 
own sphere of woik, and there may be room for both An 
observatory having at its back a generous individual who (as was 
stated at a late meeting of the Royal Astronomical Society), has 
aheady expended a quarte: of a million®on astionomical ob- 
servatories and is willing to spend more, can aftoid a large 
instrument perh&ps on M Læwy’s plan, but as all observa- 
tones are not equally fortuna*e, there may occasionally be one 
found which will be glad to getgequally great optical power 
at one-third the cost z 

I barely alluded ın my Jast letter to thıs question of cost On 
this point ıt may be desnable to supplement what I have said in 
my forme: letter, bearing in mind that the cost of the instiument 
will, as I have above stated, depend somewhat on whether o1 
not the objective ıs achiomatised on the” ordinary punciple on 
that of the dialyte 

In onder to put the matte: of cost in the clearest light, let us 
cunsider the four forms which we, have at present to select fiom, 
vız the ordinary equatonal M Loewy’s equatonal coudé, my 
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siderostatic telescope wrh objective achiomatised in the oidinary 
way, and the same instrument with objective achromatised on 
the dialyte principle : 

Let us conside: fust what ape:tuies we can obtain in the several 
forms fo. a given sum, assuming M Leewy’s figues for the 
equatorial cordé Foi 17607 can be obtained— 

(a) Equatonal cgude of 12-inch aperture = 

(4) Oidmary equatorial of rganch aperture, including its dome 
and observatory 

(c) Siderostatic telescope with objective achiomatised ın the 
ordinary way of 18 inckes apertme @ 

(d) Siderostatic telescope with objective achromatised on the 
dialyte principle of 24. inches aperture 

It would be for the astronomer to say whether the double 
aperture of the objectrve would not more than counterbalante the 
disadvantages of want of absolute universality 

Let us, secondly, consider for whatsprices the same aperture 
could be obtained in the various forms — . 


(a) Equatorial coud? 12” aperture £1760 
(2) Ordinary equatorial of 12” apertme, including 

dome and obsei vatory 1760 , 
(c) Siderostatic telescope of 12” apeitupe with ob- 

jective achiomatised in the oidinary way 1000 
(d) Siderostatic telescope of 12” apertme, with 

objective achromatised on the dialyte principle 500 


The difference between cost of equatorial coudé and sidero- 
static d.alyte (about 12007 for this size) will probably be con- 
sidered by the puichase: rather too large o sum to pay for the 
possibility of examining the 6 percent of the northern hemisphere 
which is beyond the reach of my sideostatic telescope, parti- 
cularly when it is bornein mind that that*portion 1s the least 
important pait of the heavens y 

M Loewy does not say whethe: the 1760/7 includes cost of 
observing hut If not, the comparison 1s st#ll more stiiking, for, 
althougn the equatonal coudé requnes a special building, my 
siderostatic telescope does not HowaRD GRUBB 

Dublin, May 27 
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The Earthquake 


CHANCE brought me to Colchester about a week after the 
earthquake, and since then I have been amusing myself mapping 
the effects of ıt, and hope to read a paper on the subject at the 
meeting of the Royal Geological Society, Ireland, next month 
In the meantime I would lke to draw attention to a few of the 
general facts that seem not to be recorded ` 

The area of structural damage hes at and southward of Col- 
chester, principally zo the west of the Colne estuary, and in it 
there are five smaller areas in which are found the greatest 
damage These areas occu: in the following order —Whven- 
hoe, Peldon, Abberton and Langenhoe, Colchester, and West 
Mersea , each of these have two oremore well-marked margins , 
where these margins can be easily studied, there are found to be 
hnes of breaks, and alongside one, or in places two of them, the 
greatest destruction occurred, while at the othereside of such 
lines the damage 1s a bagatelle in comparison 

Thus at Wivenhce, where there w&s the gieatest damage done, 
the shock came fiom the north-east , but when ıt reached the 
break of the Colne Rive: valley, ıt seems to have recoiled as if 
fiom a percussion blow Westward of the estuary of the Colne 
the damage at Rowhedge was slight when compared with that 
at Wivenhoe, while at Hornwood it was still slighter, although 
the last ıs only divided from Wivenhoe and Rowhedge by the 
valleys of the Colne and Roman Rivers 

At Peldon, where the shock appears to have been nearly as 
bad as at Wivenhoz, the damaged area ıs very well defined, 
bemg bounded northwaid and southwaid by stream valleys 
The shock seems te have travélled southward and to have re- 
coiled from the southern boundary, causing excessive damage 
alongside ıt Here also the shock appeais to have had a rotaiy 
motion, which possibly may be due to the iecoil against the 
southern boundary 

In the Abberton and Langenhoe aea the shocks seem also to 
have had a iotaiv motion, the main dnection seems to have 


| been from the south-east , here the greatest damage occurs at the 
9 


western boundary 

At Colchester the shock was going noith, while at West Mersea 
it went south °Ir both of these places the boundaries of the 
aieas aie in part dbscure Jp the fust, however, we can trace 
the tract of maximum damage from Head Gate along the south 


Roman wall and eastward to,Colne valley, east of which very 
e 
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little damage was done Thus everywhere except at West Meisea 
there are one or more lines, at one side of which there was ex- 
cessive damage not toebe found at the other side 

In the area of excessive damage, according to Mr Dalton’s 
map, the geological formations are Al/auium, Glacial Drift, and 
London Clay On the first we find damage done to houses near 
Eastbridge, Colchester, and at Wivenhoe, although elsewhere 
they escaped In the north portion of Wivenloe and the north 
portions of Colchester, structues 8n the Glacial Drift were m- 
jured, but elsewhere the damage nearly variably 1s confined to 
tracts and small exposures of,the London Clay ‘This is very 
conspicuous In places--at Colchester there 1s a narrow outcrop of 
London Clay which widens eastward near the Colne, and on this 
nari ow tract the greatest damage was done , similarly at Wivenhoe 
the excessive damage 1s along the outcrop of the London Clay 
At Fimgrinhoe and Frenchman’s Lane the damage margins an 
outlying tract of Glacial Drift, while very good examples can be 
seen between Colchester afd Ardleigh, the structures on narrow 
tongues of the clay being myued, while those on the intervening 
tracts of gravel have escaped, except in one instance 
. Victoria Road, Colchester J HENRY KINAHAN 








ONE of the most curious effects of the earthquake m the 
Peldon district 1s the evidence of a decided zwzst or apparent 
rotation of the shock evident ın many cases upon standing build- 
ings Is 1s very apparent ın the cracks throughout Dr Green’s 
house, which take a ,complete screw round some of the rooms 
and the staircase. It 1s also evident in the twist of the tapering 
mill chimney shaft where the upper 20 feet (still standing) 1s 
screwed round at thefracture upon the lower part about one inch 
The same 1s apparent in a chimney at tite “ Peldon Rose” Inn, 

*the screwing m this stance being about two inches As such 
twists as are evident gould not exist within the areas of separate 
single buildings, 1t appears to me that they must have been the 
1esultants of the effects of two separate shocks, the first about 
north to south, and the second immediately following about east 
to west ‘That there were two shocks appears to be the general 
Impression of the inhabitants of whom I made inquiry Another 
matter of interest 1s the very peculiar fracture of the eastern side 
of Dr Green’s house This fracture leaves the lower northern 
corner of the wall, and passes diagonally across the house to the 
upper southern corner The crack 15 open about one inch 
through solid modern brickwork In this case the line of frac- 
ture does not follow a hne of weakness in the wall, but cuts 
directly through the thick chimney breasts, and equally across a 
window opening, as though there was present no difference m 
resistance The angle of fracture 1s about 47° to the horizon, 
and it appears to me that this must have been the direction of 
the first or greater shock im this district, which was therefore 
more one of upheaval than of horizontal motion ‘This is also 
confirmed upon inquiry, as d find many persons ın the district 
felt distinctly the motion of upheaval, but no one who was 
standing at the time 1s known to have been thrown down 

ë W F STANLEY 





° 

DARWIN relates that the earthquake of February 20, 1835, 
which overthrew Concepcion, although ıt was severely felt in 
Chiloe, yet on the neighbouring Cordillera (near Mellipulli) it 
was not felt at all ‘‘ Some men who had been employed in the 
mountains splitting fir planks, when they returned in the evening 
to Calbuco and were told of the shock, said that ‘about the trme 
mentioned they recollected that they had not been able to strike 
fair with the axe, and that they had spoilt a board or two by 
cutting too deep’ This probably gs not so fanciful as ıt appears , 
at least ıt shows that if there was any motion it was of an exceed- 
ingly gentle kind” (Zrans Geol Soc , vol v p 605) 

A parallel case occurred during the late earthquake in Essex 
Some men hoeing wheat at Frating, about seven mies north- 
east of the focus of the shock, did not peiceive the shock, but 
felt as 1f they could not get their hoes to the ground 

May 30 O FISHER 
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THis planet ıs now so unfavourably placed that very few 
further opportunities will occur of observing tlf chief features 
during the present apparition {t 1s, how@ver, gmportant that 
the red spot and equatorial white spot should be followed as logg 
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as practicable, and I give a list of the times when they will he 
situated on or near the central meridian — 


acs spot a spot 
June 5 88 , June 5 QI 
5 we | TOO 
I0 79 12 8 3 
12 95 14 9°5 
17 87 2I 88 
22 78 28 8 1 





The two spots will come to the same longitude on Jume 7, but 
at the time of their transit Jupite: will be too dow to admit of 
satisfactory observation 

Erratum -——The dark satellite transit which I observed on 
May 18 (NATURE, May 22, p 77) referred to the fourth satellite 
and not to the first as described The three dark spots seen 
were really the shadows of the first and second satel]lite and the 
fourth satellite itself The first satellite was also projected on 
the disk of Jupiter at the time of the observation, but 1t was not 
seen under the form of a dark spot The enor in the onginal 
description arose from a mistake ın the identification of the satel- 
lites and their shadows, four of which were on the planet the 
same time W F DENNING 

Bristol, June I 





Animal Intelligence 


THE instances of intelligence which I am about to telate, to 
the credit of a cockatoo, were described to me by the owner, 2 
lady, in whose presence they were displayed, as well as m that 
of several other witnesses, one of whom (he: husband) was also 
present on two occasions when I heard the accounts 

The bird is fond of white lump-sugar, and oidinarily drops ıt 
into his saucer of tea or other drink to soften ıt On one occasion 
when he was thought to be thirsty, a glass of water was offered 
him, which appears to have been of the goblet hind, about 6 inches 
high, with a foot and stem, and holding, ıt would seem, some» 
thing more than a large wine-glass and less than 2 small tumbler, 
Shortly after, the bird recerved a piece of sugai, and, as usual, 
diopped ıt into the water But now, alas! the depth of hquidl 
was too great for him to recover ‘he saturated lump , and unfor- 
tunately, not having myself witnessed the occurrence, I am 
unable to desciibe the indications of mental effort which doubt- 
less preceded the attempt to solve the problem of extracting the 
lump of sugar before ıt should disappear I was told that the 
hke difficulty recurred next day, and, whethe: on account of the 
practical failure of the first attempt, or ın consequence of a fresh 
inspiration at the moment, a different and entirely successful plan 
was then adopted It 1s no doubt to be regretted that the expe- 
tment was not followed up, but the reason will shortly be 
apparent Now, as to the first attempt There was no endeavour 
to upset the glass, it was too high for the claw to be used, 
and too deep for the beak to be plungedin To drınk all the 
water would indeed have been, as remarked by the narrator, 
‘Can heroic remedy ” What ‘‘ Koko” did do was to bale the 
water out with his scoop-like lower mandible Here again I 
find myself unable to describe the action moire exactly, but 3t 
must have been in the Inghest degree interesting to watch the 
operation, with its increasing difficulty, and constantly diminish- 
ing prize at the bottom Finally we may suppose that the sugar 
having disappeared the last portions weie at least partly 
enjoyed Still the result was to some extent evidently a 
disappointment , for on the next occasion ‘‘ Koko,” without 
the least hesitation, put in practice a device which we may fairly 
suppose he had thought out meanwhile He began forthwith to 
drop in lumps of sugar one after another until the last was level 
with the surface, when he 1ecovered that one and left the rest to 
their natural fate, wMile he peacefully enjoyed the fruits of his 
invention 

I have unfortunately too slight an acquaintarfce with the ways 
of these birds to know certainly whethe: this 1s above the average 
of they intelhgent acts and as such worthy of spacqin your 
columns For the same reason IJ hesitate to give, at second hand, 
other indications which, however interesting to me, might prove 
less so to others I will only add that ıt ıs so distiessing to see 
so nice a creature almost naked, through its inveterate propensity 
to pluck out every feqther within reach, that I should be glad to 
hear of any possible remedy J HERSCHEL 

23, Suffolk Street, Pall Mall East, S W 


P S —At the suggestion of a gentleman whose name 1s well 
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known to 1eadeis of NATURE 1n connection with animal intelli- 
gence, a pioof of the above letter was sent to the bud’s head- 
quaiteis fo. confumation Although I cannot now iegret that 
all these interesting defails have been thus elicited, most 1eadets 
will agiee with me m wishing that the fitst account had been 
However 
that may be, I am sine that I shall cnly be eapiessing the wishes 
of every reade: as well as my own m taking this opportunity of 
thanking him cordially fo: his amusing and interesting response 
to my appeal foi co1.oboiation —J H 
% 


[The following ıs M d’Abbadie’s letter —] 


My DEAR SiR,—~I have met few people who can pen a nana- 
tive quite accurately as you have done Were I wuting histoty, 
I should add that “Koko” (1 Cacatua moluccensis) seems to 
bal with satisfaction the appearance of a coffee-tiay As soon 
as it 1s lad on the table he- lifts by its central knob the suga 
bowl’s cover, picks up a lump of sugar, and drops it ın an empty 
cup, on which he taps with his beak to intimate that he is thusty, 
for diy sweets are not to his taste 

This bud ıs the wonde: and plague of my life One day 
cunosity (?) impelled him to pull .nto shreds my ouly haleido- 
scope He got for his industry a few touches of a whip, 
which he tore to pieces twenty-four homs later, showing appa- 
rently that memory is one of his gifts He has a knack of teau- 
ing my pens and papeis, sometimes with good ieason As, 
however, I arrogate those piivileges to’ myself, ‘f Koko” 1s ex- 
cluded from my study Its dooi, partly glazed, has a pad to 
prevent diaughts, and before I added a bolt, was closed only 
by a knob two centimeties thick Climbing along the pad eighty 
centimetres above the floor, he looked slily with one eye through 
the glass, and if the coast was clear he then proceeded to busi- 
ness by turning the knob with his powerful beak and then pulling 
it, while one claw pushed against the doorpost, the othe: holding 
on tothe pad Another door has a lock, and servants thought 
to exclude the intruder by turning the key, but “‘ Koko” soon 
leaint to turn it back before apply.ng his energies to the knob 
Having thus put the door ajar, he descends cautiously with beak 
and claws along the pad, opens the doo: by a push or pull of 
his beak, as the case may be, and, stopping on the threshold, 
exclaims modestly, ‘‘Koko!” lke a Wolseley or a Graham 
announcing his recent victory 

I say modestly, for this bud assumes often a haughty tone 
when uttering what we call his public speech It is a rambling 
gabble, and, like the saymgs of a Fiench orator who shall be 
nameless, ıt 1s wholly unintelligible However, its varying 
tones aie splendid Those of indignation and command puevail, 
but ın the couse of seeming argument ‘‘ Koko” expresses also 
rand most forcibly concession, interiogation, pity, disdain, 11d1- 
cule, contiadiction, and even logical inference Without haviftg 
read the Roman autho who advises orators to take hold of then 
beaids when pausing to 1eflect, “ Koho” halts now and then 
kis wordy torrent to seize his chin with his claw, as 1f pondeiing 
on the best Ime of action Other appropuate gestmes add to 
the seeming ieality of his discousse I have seen him stand 
suddenly on one leg, double up the other claw hke a fist, and 
Geal a blow on the air as if to knoch down an enemy In spite 
of their wide sleeves, om barristers might well envy the fulness 
of gestuie impaited by his wings He 1aises them expanded 
over his head, then thiows them cown impetuously before him- 
self with a seemingly clenching aigument J have hemd that 
Buke used his aims i the same way when beginning his out- 


. busts of eloquence 


. cause a heavy expense of thought for his slende: brains 


The wisdom of nations has sometimes found it necessary to 
put even statesmen in dumance vile, and ‘‘ Koko” has not 
escaped the lot of his betters As, however, he contirved to 
unfasten several kinds of common spiing® padlocks, and even 
one which requires, ike my doci, thiee simultaneous manceu- 
vres, my astionolical aitist boasted of making one which would. 
puzzle even a Chistian Ow bud was chained with this inge- 
nious vention, and immediately busied himself for abgut two 
homs pressing on every side the mazen problem It seemed to 
On 
the following day he opened this new-fangled padlock, but with 
evident difficulty Finally, having masteied it the thud mon- 
ing, he then fieed himself with the gieatest ease Withal he 
cannot ged ud of a padlock that 1equnes a key, noi has he yet 

ushed back a loose bolt on the very door where he overcomes a 
astening apparently more compl cated May we infe: that bnd 
reason differs from human 1easong 
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Although he has not been m a theatie, ‘Koko ” whistles 
when displeased He can laugh, baik, and cackle Two fist- 
rate players at fives laid a wage: that theyewould be the gainers 
in my private cout, even with then feet tied together This 
foiced them to jump m orde: to meet the ball, and then eager- 
ness biought on several falls, some dozens of witnesses laughing 
at each mishap ‘‘ Koko” had always inspected the fives games 
fiom his favoute perch on a neighbouring balcony He now 
wished peihaps to impiove aff incident new to his experience 
Having alighted in the court, he pioceeded to stand on one foot, 
then jumped, falling each time sgmnetimes forwards, sometimes 
sideways, like the plavers, and took good care to laugh loudly 
at each pretended stumble 

The foregoing facts, where a bird’s 1easoning powers seem to 
1ival those of men, suggest two questions (1) Wheieas the 
boundary between them? and (2) whether intelligence depends, 
as 1s often supposed, merely on size of biam? Unable to answer 
these queres, I ieman very tiuly yous, 

ANTOINE D’ARBADIE, 


Pais, May 20, 1884 de l'Institut de Fiance 





METEOROLOGY IN VICTORIA 


The monthly and othe: publications on meteorology 

and terrestiial magnetism issued by the Melbourne 
Observatory continae to be regularly received by us, the 
last Monthly Record bemg for Decembe: 1883 Since 
we reviewed these Records (NATURE, Yol xiv p: 153) we 
have observed with much interest the steady, and latterly 
the rapid, extensian of climatological, stattons over the 
colony During theeten years ending December 1883, 
while the number of fully equipped stations has remained‘ 
nearly the same, stations at which temperature 1s observed 
have mcreased fiom Io to 27, and stations for rain obser- 
vations from 34 to 170 These 170 stations are con- 
veniently classed into coast, watershed, and i1ver-basin 
groups, and the individual gauges of each group are 
further arranged in the tabula: returns in the order of 
their heights, which rise to about 4000 feet The Records 
conclude with a detailed report for all the stations of 
thunderstorms, hail, snow, frost, gales, hot winds, auroras, 
eaithquakes, &c , observed duiing the month 

While isobars can be drawn with tolerable correctness 
from the observations of a small number of stations, and 
isothermals from the returns of a few more, but still a 
comparatively small numbe: of stations, it cannot be too 
stiongly msisted on that a very large number of 1am- 
gauges ale requued to give even a tolerable approxima- 
tion to the actual rainfall of a country for a definite 
period, say, a week or a month which may not seriously 
mislead those interested mn the mse and fall of prices of 
agricultural and other products that depend on the 
weathe1 The meteorological authorities of South Aus- 
tiala and New South Wales are equally with Mr Ellery, 
so fully alive to the paramount importance of an adequate 
observation of the rainfall, that after a few years’ continued 
vigorous effort this large poition of Australia will take 
rank, m respect of its rainfall, as one of the best observed 
regions of the globe z 

At Melbourne the wind 1s observed and the results are 
discussed with admurable fulness In summer the pre- 
valıng winds are southerly, and in winter northerly The 
strongest winds are north ahd noith-west, and the lightest 
east and south-east, the sputh-easte.ly winds in some 
seasons blowing with only about a thud of the velocity of 
the north-westeily winds The dtutnal velocity of the 
wind falls to the minimum fiom about midnight to 4am, 
and ses to the maximum from about Ioam to4pm 
As regaids season, the absolute maximum occurs at noon 
in winter, but in summer two hours late: Another im- 
potant feature in the diurnal gelocity of the wind 1s that 
from Apiil to August the daily maxuhum 1s only a half 
more than the mmimum velocity, whereas fiom Octobe 
to February it isgmore than double In other words, the 
maximum vélocity ses to% greater extent above the daily 
mean during the penod df the yea1 when the temperature 
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ranging from a mere ridge of mud, evidently the first « » 
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1s rising from winter to summer than when it 1s falling 





from summer to winter, agreeing in this respect with what 
has been observed in similar regions 

The Monthly Records give, in addition to the month’s 
results, the averages of that month for each station based 
on previous years’ obseivations In the review referred 
to above we drew attention to the ten¢perature observa- 
tions at Poitland as being°evidently too Ingh In the 
following February (1877) the mistake was rectified, and 
since then the observatiens of temperature at this station 
agree with those made at the other stations A comparison 
shows that down to January 1877 the published tempera- 
tures at Portland were about 5°0 too high As regaids 
the averages published since then, however, no allowance 
has been made down to Decembe: 1883 for this large 
error The result is*that while at the other stations of 
the colony the mean temperatures of the months since 
February 1877 rise above and fall below their averages as 
at other places, Portland all but uninterruptedly appears 
as very much below its average Indeed, except the un- 
usually warm months of September 1879 and February 
1880, not one of the other forty-six months shows a tem- 
peratuie as high as the average It 1s the more necessary 
to draw attention to this point seeing that the faulty mean 
temperatures of Portland still continue to appear in works 
on chmatology, @ither ın the text, or they have been used 
along With the means of other places, similarly faulty, in 
drawing tle isothermals of the globe 





HABITS OF BURROWING CRAYFISHES IN 
THE UNITED STATES 


OS May 13, 1883, I chanced to enter a meadow a 
few miles above Washington, on the Virginia side 
of the Potomac, at the head of a small stream empty- 
ing into the river It was between two hills, at an 
elevation of 100 feet above the Potomac, and about a 
mile from the river Here I saw many clayey mounds 
covering burrows scattered over the ground irregularly 
both upon the banks of the stream and in the adjacent 
meadow, even as far as ten yards fiom the bed of the 
brook My curiosity was aroused, and I explored several 
of the holes, finding in each a good-sized crayfish, which 
Piof Walter Faxon identified as Cambarus diogenes, 
Girard (C obesus, Hagen), otherwise known as the 
burrowing crayfish p afterwards visited the locality 
several times, collecting specimens of the mounds and 
crayfishes, which are now in the United States National 
Museum, and making observations 
At that time of the yea: the stream was receding, and 
the meadow was beginning to dry Ata penod not over 
a month previous, the meadows, at least as far fiom the 
stream as the burrows were found, had been covered with 
water Those burrows near the stream were less than 
six inches deep, and there was a gradual increase in depth 
as the distance fiom the stream became greater: More- 
over, the holes farthest from the stream were in nearly 
every case covered by a mound, while those nearer had 
either a very small chimney@o1t none at all, and subse- 
quent visits proved that at that time of year the mounds 
were just being constructed, fo. each time I revisited the 
place the mounds were more numerous 
The length, width, general direction of the burrows, 
and number of the openings were eatremely variable, and 
the same ıs true of the mounds. Fig 1 illustrates a typi- 
cal burrow shown ın section Heire the main burrow 1s 
very nearly peipendicular, there being but one oblique 
opening having aevery small mound, and the main mound 
is somewhat wider than long Occasionally the burrows 
are very tortuous, and there are often two or three extra 
openings, each sometimes cevered bfa mound There 
is every conceivable shape and size in the chimneys, 
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foundation, to those with a breadth one-half the height® œ 


The typical mound is one which coveis the pe: pendicular 
burrow in Fig 1, 1ts dimensions being six inches broad 
and four high Two other forms are shown in Fig 2 
The burrows near the stream were seldem moie than six 
inches deep, being nearly perpendicular, with an enlaige- 
ment at the base, and always with at least one oblique 
openmg The mounds were usually of yejlow clay, 
although in one place the ground was of fine gravel, and 
there the chimneys were of the same character They 


were always circulaily pyramidal im shape, the hole inside® 


being very smooth, but the outside was formed of irregular 
nodules of clay hardened in the sunand lying just as they® 
fell when dropped from the top of the mound A small 
quantity of grass and leaves was mixed through the 
mound, but this was apparently accidental The size of 
the burrows varied fiom half an inch to two inches in 
diameter, being smooth for the entire distance, and nearly 
uniform in width Where the burrow was far distant 
from the stleam, the upper part was haid and dry In 
the deeper holes I invariably found several enlargements 
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Fig 2 Crayfish mound 


Some burrows were 


at various points in the burrow 
three feet deep, indeed they all go down to water, and, as 
the water in the ground lowers, the buriow 1s undoubtedly 


projected deeper The diagonal openings never at that 
season of the year have perfect chimneys, and seldom 
more than a mere rim In no case did I find any con- 
nection between two different burrows In digging after 
the inhabitants I was seldom able to secure a specimen 
from the deeper: buriows, for I found that the animal 
always retreatedeto the extreme end, and when ıt could 
go no faither would use its clawsin defence Both males 
and females have burrows, but they were never found 
together, each burrow having but a single individual 
The 1s seldom more than a pint of water in each hole, 
and this is muddy and hardly suitable to sustain life 

The neighbouring brooks and springs were inhabited 
by another species of crayfish, Casbarus bartonzz, but 
although especial search was made for the burrowing 
species, In no cage was a single specimen found outside 
of the burrows C barton: was taken both ın the swiftly- 
running portions of the stream, and ın the shallow side 
pools, as well as in thg springs at the head of small 
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riveis It would swim about in all directions, and was 


soften found under stones and .n little holes and crevices, 
none of which appeared to have been made foi the pur- 
pose of retreat, but were accidental The crayfishes 
would leave these little retreats whenever disturbed, and 
swim away down stream out of sight They were often 
found some distance from the main stream under rocks 
that had been covered by the brook at a higher water- 
mark , byt although there was very little water under the 
rocks, and the stream had not covered them for at least 
two weeks, they showed no tendency to burrow Nor 
ehave I ever found any burrows formed by the river 
species Cambarus afinıs, although I have searched 
sover miles of marsh-land on the Potomac for this 
purpose 
The brook near where my observations were made was 
fast decreasing in volume, and would probably continue 
to do so until in July its bed would be nearly dry, During 
the wet seasons the meadow 1s itself covered Even in 
the banks of the stream, then urder water, there were 
holes, but they all extended obliquely without exception, 
there being no perpendicular burrows, and no mounds 
The holes extended in about six inches, and there was 
never a perpendicular: bianch, nor even an enlargement 
at the end I always found the inhabitant neat the 
mouth, and by quickly cutting off the rear pait of 
the hole could force him out, but unless forcibly 
driven out it would never leave the hole, not even 
when a stick was thrustin behind ıt It was undoubtedly 
this species that Dı Godman mentioned in his “ Rambles 
of a Naturalist,” and which Dr Abbott (daz Nat , 1873, 
p 81) refersto C bartom:z Althcugh I have no proof 
that this 1s so, I am inclined to believe that the burrowing 
crayfishes ietie to the stream 1m winter, and remain there 
until early spring, when they construct their burrows for 
the purpose of 1earing their young, and escaping the 
summer droughts My reason for saying this is that I 
found one burrow which on my first visit was but six 
inches deep, and later had been projected to a depth at 
Jeast twice as great, and the inhabitant was an old 
female 
I think that after the winter has passed, and while the 
marsh 1s still covered with water, impregnation takes 
place and burrows are immediately begun I do not 
beleve that the same burrow ıs occupied for more than 


one year, as 1t would probably fill up during the winte: e 


At first ıt burrows diagonally, and as long as the mouth 
is covered with water is satisfied with this oblique hole 
When the wate: 1ecedes, leaving the opening uncovered, 
the burrow must be dug deeper, and the economy of a 
perpendicular burrow must immediately suggest itself 
From that time the perpendicular direction is preserved 
with more or less regularity Immediately after the 
perpendicular hole is begun, a shorter opening to the 
surface is needed for conveying the mud from the nest, 
and then the perpendicula: opening is made Mud from 
this and also from the first part of the perpendicular 
burrow 1s carried out of the diagonal opening and de- 
posited on the edge If a freshet occms before this mm 
of mud has a chance to harden, it 1s washed away and 
no mound 1s formed over the oblique burrow After the 
veitical opening 1s made, as the hole ıs bored deeper, mud 
is deposited on, the edge, and the deeper it 1s dug 
the higher the mound I do not think that the 
chimney is a necessary part of the nest, but simply 
the resuft of digging I carrie away several motnds, 
and in a week reyisited the place, and no attempt 
had been made to replace them, but in one case, 
whee I had, ın addition, partly destroyed the burrow by 
dropping mud into it, there was a simple half rm of mud 
around the edge, showing that the crayfish had been at 
work, and as the mud was dry the clearing must have 
been done soon after my departure That the crayfish 
retreats as the water in the grownd falls lower and lower, 


1s proved by the fact that at various intervals there are 
bottle-shaped cavities marking the end of the burrow at 
an earlier period a few of those mounds farthest from 
the stream had their mouths closed by a pellet of mud 
It 1s said that all are closed during the summer months 
How these animals can live for months in the muddy, 
impure water 1s t@ mea puzzle They are very sluggish, 
possessing none of the quick motions of their allied C 
bartoniz, for when taken out and placed either in water or 
on the ground they move very@slowly The power of 
throwing off their claws when these are grasped 1s often 
exercised About the middle of May the eggs hatch, and 
for a time the young cling tothe mother, but I am unable 
to state how ‘ong they remain thus After hatching they 
must grow rapidly, and soon the burrow will be too small 
for them to hve in, and they must thigiate It would be 
interesting to know more about the habits of this peculiar 
species, about which so little has been written An in- 
teresting poirt to settle would be how and where it gets 
its food The burrow contains none, either animal or 
vegetable Food must be procured at night, or when the 
sun is not shining brightly In the spring and fall the 
green stalks of meadow grasses would furnish food, but 
when these become parched and dry they must either dig 
after and eat the roots, or search in the stream I feel 
satisfied that they do not tunnel among “the roots, for if 
they did so these burrows would be fiequently met with 
Little has as yet been published upon this subject, and 
that little covers only two spring months, April and May, 
and it would be interesting if those who have an oppoitu- 
nity to watch the species during othereseasons, o! who 
have obseived them at any season of the year, would 
make known their 1esults RALPH S TARR 


THE YOUNG CORILLA OF THE JARDIN DES 
PLANTES 


HROUGH the courtesy of the editor of La Nature we 

are able to give an illustration from an instantaneous 
photograph of a young male gorilla obtained at the com- 
mencement of last winter by the Natural History Museum 
at Paris It had been imported from the Gaboon, and ıt 
was the first living specimen of this great anthropomorphic 
ape which had been brought to France Its study 
would have presented many points of interest, not alone 
from the Natural History point of view, but also from the 
opportunity it would have afforded of studying the de- 
velopment of tts intellectual faculties This young speci- 
men was about three years of age, he had already his 
full complement of mulk-teeth, agd the long and sharp 
canines were decidedly longer than the molars In 
disposition he appeared to be veiy different from either 
the orang-outan or the chimpanzee While these in 
a state of captivity are mostly gentle and sociable, 
this young gorilla or the other hand was savage, 
morose, and biutal, he never gave his keeper the 
least mark of affection , he never allowed himself to be 
touched withcut evidencing the gieatest aversion, and 
for the most part he returned®caresses by snappings He 
never took the least part in the games of the other apes, 
and he most reluctantly tolerated having them near him 
He was but little active, and most generally kept himself 
crouched up in a corner of the cage, or sitting on a branch 
with his back up against the wall, and scarcely ever moved 
but to look about for something to eat He used his 
hands with much readiress, and they were extremely well 
developed Huis lips were less mobile than in the chim- 
panzee, especially the lower lip, which was never pouted 
out when drinking mto a spoon-shaped form His eyes 
were extiemely mobile, and were crowned with immense 
superciliary redges, his nose was flat, with excessively 
large nostrils, giving hun @ quite peculiar physiognomy 
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/ igence was feebly developed, and was in any. 
@ ite e below that*of the other anthropoid apes, or | 
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even of the gibbons, 
by Alph. Milne-Edwards to the Paris Academy of Sciences | 
the young gorilla died at the Jardin des Plantes. 


Since the above note was presented | 





NOTES 
oo THE portrait of the late Sir William Siemens, which we give 
this week as @®ne in our series of Scientific Worthies, belongs to 
the previous volume of NATURE, and is intended to accompany 
the. memoir at p. oF. 








: THE Secretary of State for India has determined that India 
shall be represented at the forthcoming International Prime 
-Meridian Conference at Washington, and has nominated as the 
‘India Office delegate Lieut.-General R. Strachey, C.S,1. Capt. 
“Sir Fred. J. O. Evans, R.N., K.C.B., F.R.S., and Prof. J. C. 
- dams, E.R.S., on the recommendation of the Science and Art 
Department, have been appointed delegates to represent the | 
{ Kingdom at the Conferdhce, 
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(May 28, at an extraordinary meeting of the Vienna Aca- 
of Sciences, Count Hans Wilczek was elected Honorary 
In the Meal and Nape Fae Section 


a ET 


Tide at ie Tnnebeack U EA were pleced pers 
“Members. 


As Foreign Honorary Mempers were elected Sir | 

William Thomson, and Charles Hermite (Par is) f as Foreign Cor- 

sponding Members, Prof. L, Leuckart (I vepzigy, P Prof. Edward 
kand, andeProf.ZCarl Nägeli (Munich). ` 
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cords containing particulars regarding eyesight, colour-sense, 


cluded by suggesting that a laboratory should be opened at 


| growth, a 
_cated it would be possible to measure the human faculty as accu 


| the intellectual faculty. 


| were several interesting arrivals from fishery officers :—({1) A 
fine specimen of the “Opah fish” (Lampris guttata) was 
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THE *‘Rede*™ Lecture was delivered on Wednesday, Tasi 
week, in the Cambridge University Senate House, by Mr 
Francis Galton, M.A., F.R.S. Mr. G alton, who had selected — 
as the subject for ie lecture ‘‘The Measurement of Human 
Faculty,” stated that, although it had been a matter of contro- 
versy whether a more complete measurement of man’s capacity 
could be attained than was already discovered by means vo xas. 
minations which measured intellectual capacity, -: | . 
endeavour to demonstrate that as the capacity of man, | 
its widest sense, including character and physique, was finite, 
therefore it was measurable. He pointed out that an important 
adjunct to the attempt to measure human faculty would be re- 

















































hearing, breathing capability, height, span of arms, &c. Atthe 
Johns Hopkins University in America physical education and hy- 
giene were compulsory on all students, and although the physical 
measurements taken were not compulsory yet few objected; and the 
result was that the most valuable statistics were collected, and. ; 
in many instances good advice given to the students in what way 

to counteract the effects of any abnormal condition observed, 
such as irregularity of muscular development. Mr. Galton con- 


Cambridge to investigate this new science. The cost would be 
small; the result, he ventured to predict, would be large and 
beneficial, for, by the compiling of continuous records of health, 
ud «disease, much useful knowledge would be acquired, 
and bya long series of observations on the lines he had indi- 


rately as, if not more so than, our system of examinations measures 





We understand that the Fishery Board for Scotland is anxious 
to have powers enabling it to remove obstructions which interfere 
with the ascent of salmon up several Scottish rivers. Ft is: 
specially desirous to introduce as soon as possible a fishway ato 
the falls, and this, when done, would open up some soo miles 
of excellent fishing and spawning ground. Last week there 


taken off Unst Island, Shetland, on May 22, and forwarded by 
the fishery officer to Prof. Ewart, University of Edinburgh. The 
figh, which measured 4 feet in length and over 2 feet in depth, 
has been handed over to Prof. Turner. This Opah will enable 


| Prof. Turner to complete an account of the fish begun some years 


ago, when he received a somewhat smaller specimen from the Moray 
Firth, (2) A turbot with pecullar frontal process, an eye on 
each side of the head, both sides of the body equally dark, and. 
provided with spines, (3) Mature sprats. It seems proved that 
sprats leave the estuaries in spring to spawn at sea. {4} Deve- a 
loping herring eggs. Taken along with similar specimens which 
have been arriving since October last, these show that herring 
spawn on the east coast from August until May, and not, as is. 
usually supposed, only during August and September and during 
February and March. | 
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IN response to the wanes of the: Prince of Wales, as Presi- 


_ dent of the City andeGuilds of London Institute, the following 7 
' contributions have been already promised to the General Fund. 





and to the Equipment Fund of the Central Institution, Exhibi- 
tion Road, by the undermentioned Companies :—Fishmongers, 
4000/, $ Mercers, 20007. ; Clothworkers, 2000/.; Corporation 
of London, rooo/.; Skinners, 1000/7, and an increased sub- 


scription of Soo/. annually ; Leather-sellers, 500/. ; Carpenters, 


Armourers and Braziers, 300/,; Tallow Chandlers, 
Scriveners, 1a§/. ; Stationers, §2/. 10s. annually ; Clock: 
The letter of the President is still under th 
consideration of the Courts of several Companies, and 


5004. ; 
105/. ; 











| confidently expected that the gum required will be obta: 


e 











® to refer to the little attention ‘which i is given. n our schools to 
: the study of geography, and the consequent withdrawal of certain 
‘medals which were awarded by the Royal Geographical Society 
z to the. most proficient candidates from the- public schools. The 
-superiority of our Continental neighbours in this matter will be 
“apparent to any one who visits the Educational Section of the 
International Exhibition, which has been so well organised in 
the new Yechnical Schools by Mr. R. Cowper. Here a society 
of teachers, known as the Brothers of the Christian Schools, 
exhibit a number of hypsometrical wall maps and physical atlases | 
admirably calculated to give correct notions of the real con- 
figuration.of the earth’s surface. ‘There is also a collection of 
small models in relief, some of local topographical interest, and 
others of general utility as illustrating the definitions and leading 
facts of physical geography. ‘These maps and reliefs were all 





successfully striven, in France and Belgium, to introduce rational 
methods into the teaching of pont! and physical geography. 


colleges of pa Poleni in p is dowi by a large number 
of albums of maps sent in by them. It is interesting to notice 
that many of the local maps were drawn from surveys made by 
the students under the direction of their teachers. Such field- 
work is decidedly the best for advanced students, and is sure to | 
be done cen amore. A second collection sent from the Colle- 


giate Schools of the same Society in Belgium will be found in | 


the Belgian Court. The teachers of those of our public schools 
from which geography has not been absolutely ostracised will do 
well to carefully examine the physical maps and reliefs of the 
Brothers, as well as the cartographical work of their students. 
The result must be an improvement in our methods. If the 
Educational Exhibition does no more than raise the standard 
of geographical teaching throughout the country, it will have 
served a useful purpose.” 


if is worthy of note that the General Assembly of the Free 
Church of Scotland have approved of the establishment of a 
Chair of Natural Science in their Glasgow Theological College. 


THE Council of the Hartley Institute, Southampton, have 
issued a circular with reference to the Geological Survey of 
Hampshire and the Isle of Wight. The Council think that at 
would be of great service to the landowners and inhabitants of 
the county that the Geological Survey should now be revised on 
the map of the 6-inch scale. This revision of the work pre- 
viously carried out on the old r-inch map would enable many 
errors in detail in the former work to be corrected, and would 
give the county a much more valuable and detailed geological 
map, the sheet of which relating to any parish could be had 
separately by paying the cost of the map and the cost of colour- 
ing. At present this is not to be obtained, nor is it likely to be 
obtainable unless the Government can be induced to sur vey the 
county, geologically, on the map of the 6-inch scale as some 
-other counties have been surveyed. This work, taking the old. 
Survey as the basis, would not be expensive. The Hartley 
Council intend to request the members ofethe House of Lords 
connected with the county, and the representatives of the 
county and bordughs of Hampshire in the House of Commons, 
to urge the Government to revise the County Geological Survey 
upon tle 6-inch map. We trust the Government will®readily 
accede to the request; a minute revision of this geologically 

ing district would be of g great service to science, 


fternoon, Science states, during the recent cruise of the 
-the Caribbean Sea, severa? boobies were flying 
around the ship; and finally one of them alighted on the fore- | 


made by a member of the Society-—-Brother Alexis—who has 
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oe fee every. men a be crew 3 acd 
its performance. It did not. ‘seem to” 
and went deliberately to work rearrang g its 
had been somewhat ruffled by handling, calmly surve 
noisy crowd of men gathered around it, They tried. 1 
offering everything that could be found, but nothing see: . 
suit its taste. It would not submiy quietly to being handled, but ` 
made no attempt to fiy away; and, although tossed overboard: 
six times carne i the afternoon, et as koa invariably 





up its quarters for ie Ep emai Ch ie next. 

morning, when it left without ceremony, a was: mot afterwards 

Seer. ea? _ 
THE Esposizione Generale Teliana:¥ was opened at. 

April in Turin, and at the end of May 

Inter nie Electrical Eahibition, too j 












of SA a a instruments fhe EN 
ing to the front- monumental entrante. 
the Italians having inaugurated meteor 
anxious to show the progress which t 
ledge has made in its native country. 
bition is abeut 1 kilometre by 450. metr 
Po, in the old gardens of Valentino Castle ey exe" 
cuted his celebrated experiments on thunderstorm phenomena 
about LOO years ago. 

A VIOLENT shock of earthquake seeieed on the night of May 
ig at the Island of Kishm, near the mouth of the Persian Gulf. 
No less than twelve villages were destroyed. Two hundred 
people were killed, and many others injured. Kishm ‘is the- 
largest island in the Fersian Gulf, and is surrounded by many 
smaller islands. It is seventy miles long, and averages twelve: 
miles broad. The population, chiefly Arabs, number about five. 
thousand. 

Tux latest news from the Sagastyr Meteorological Station on 
the Lena, published by the St. Petersburg /sdeitia, is: dated: 
November 25, The expedition. remained to winter a second 


| year, and will continue its observations until the present month. 





castle, when he_ was caught by one of the men, who, after | 


amusing himself and his shipmat@s a while, tossed it overboard, 
? 





Last summer M. Eigner made the survey of two branches of the. 
Lena, from the place where Capt. De Long landed on his: sad 
journey. Dr. Bunge revisited the place where the Adams mam- ` 
moth was found, and mapped also the place. where De Le g. 
perished with his companions, The summer was altogether very = 
cold, the average temperature of the three summer*months being 
only 3°°25 C. The sky was cloude throughout, and fogs were © 
nearly continuous. The lowest temperature observed last winter | 
was on February 7, when the thermometer fell to ~ §2°°3 C. 7 
Tue East of Scotland Union of Naturalists’ Societies holds. 
its first annual meeting at Dundee to-morrow. and ) 
Mr, ARCHIBALD Barr, B.Sc, C. Es yo 
Dr, James Thomson, F.R.S., Professor of Ci ACA, imeerin: 
and Mecharics in the University of Glasgow, has been’ appointed - 
Professor of Civil and Mechanical Engineering in the Yorkshire 
| College. bd | , 
Mx. W. Puurs, F.L.S., of Shrewsbury, has in preparation ` 
“ A Manual of the British Discomycetes, with Descriptions of- 
all the Species of Fungi hitherto found in Britain, included in- 
the Family, and Illustrations of the Genera,” Se 
Tue last volume of the Memoirs of the Ethnographical: Sect 
of the Russian Geographical Sd®iety (vol, xd} con 
collection of Russian folk-lore collected i in th be: 
on the Volga, W D.. . Sadovniko - l 


THe additi$ns to the Zooldical Society 
| pfist week include a HimMayan Bear (Urs 
ry . oo 
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North India, presented by Lieut E A P Hobday, thiee 
Black-eared Marmasets*(//apale penicillata 8 8) from South- 
East Biazil, presented by Mr H F Makıns, F Z S , a Purple- 
faced Monkey (Semnopethecus leucoprymnus ?) from Ceylon, 
presented by Mı J W Drmg, a Common Heron (Ardea 
cinerea), British, presented by Mi T EQ Gunn, a Leach’s 
Laughing Kangfishe: (Dacelo Yeachz) fiom Queensland, pre- 
sented by Dı Carl Lumholtz, a Lauaghing Kingfisher 
(Dacelo gigantea) fiom eAustialia, presented by Mr E 
R Oliver, a Great Giey Shnke (Loves excudztor), British, 
presented by Mr J Piatt, FZS,, a Spotted Bower 
Bug (Chlamydodesa maculata) fiom Australia, presented by 
Lieut -Col W Ell James, four River Frogs (Rana fortis) 
from Geimany, piesented by Mi G A _ Boulenga, FZS, 
a Green Tuitle (Chelone viridis) fiom West Indies, piesented 
by Mı J Wyan Thomas, a Tarantula Spider from Brazil, pre- 
sented by Mr C A Ciaven, C M ZS _ ,aCommon Boa (Boa con- 
st? ecto) rom South America, deposited , a Chimpanzee (Arth 07 
popithecus troglodytes 2), a Bosman’s Potto {Perodicticus potto g ) 
from West Africa, a Duyker-bok {Cephalophus mergens 9 ) from 
South Africa, a ,Ring-tailed Coati (Wasua rufa) fiom South 
America, two Blood-stained Finches (Carpodacus hemorrhots) 
from Mexico, a Snow Bunting (Plectrophanes nivailts), North 
Euopean, an Angola Vultme (CGypohkwerax angolensis) fiom 
West Africa, a Guatemalan Amazon (Chrysotts guatemale) from 
Central Amenica, four Elegant Gyass Patrakeets (Zuphema 
elegans) from South Austialia, two Wild Ducks (Anas boschas), 
two Call Ducks {Anas boschas, va. ), two Common Wigeon 
(Mareca penelope), two Common Pintails (Dajfila acuta), sin 
Common Teal (Querguediula crecca), two Muscovy Ducks 
Cowina moschata), European, two Mandarm Duchs (Æx gale- 
culata) from China, purchased, a Common Wombat (Piosco- 
lomys wombat) hom Tasmania, received in exchange 





OUR ASTRONOMICAL COLUMN 


THE TOTAL SOLAR ECLIPSE oF 1889, JANUARY I —The 
general circumstances of most of the total eclipses of the sun 
moie 01 less available for physical observations before the close 
of the present centwy have been aleady described in this 


column it remains, however, to make reference to that which | 


wil take place on January 1, 1889, and which will be total in 
the westein part of the United States 

The central eclipse commences on the Noith Pacific Ocean in 
about longitude 178° E and latitude 53° N , ait occus with the 
sun on the meridian m 137° 57’ W and 36° 42’ N , and ends in 
about 95° W and 52°15 N Itstnkes the Ameiican coast in 


the State*of Calfornia m latitude 38° 50’, and the town of | 


Hamilton, according togour approximate computation, would 
appear to be upon the cential hne here the muddle of totality 
occurs at Ih 40m 34s local mean time, with the sun at an alti- 
tude of nearly 25°, and the duration of the total phase 1s 2m 4s 

The important observatory lately established on Mount Hamul- 
ton 1s outside of the zone of totality, the magnitude of the echpse 
at that station being o 98, andthe middle at rh 45m ‘Lhe 
following are points upon the lne of cential eclipse — 


Longitude 112 34 W Latitude 43 15 N Suv’ altitude I 5 9 
32 106 14 3; 23 e 46 15» +s 10 2 
23 Too 2I ,, ng 49 9» > 50 


It will be seen that the sun will set totally eclipsed on Butish 
territory after the total phase ha» crossed the Assimibome River 
and the southern eatremity of Lake Winmpeg 

The second total solar eclipse im 1889 was desciibed m 
NATURE in June 1877 It will be visible m Martinique, St 
Lucia and Barbados, but with the sun at a low elevation, totality 
continuing about one minute and three-quarters, and will meet 
the coast of Afiicg in Ang&la m about Io” south latitude, where 
the total phase will have a dmation of 3m jos, the sun at an 
altitude of 56° 1 e 


VARIABLE Srars —In 1859 Hencke 8 Dyesen diew atten- 
tion to a star m Carrington’s Redhill Catalogue which hg had 
found to be vanable 
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three mghts in Maıch and April 1856, the magnitude being 
twice noted 9 5 and once 10 5 Hencke had observed it 8m a 
the time he wiote, but believed it had probably been imvisible 
with his means for some years previously His notice appears m 
Peters’ Zeuschz ft fur populare Mitthealungen aus dem Gebiete der 
Astononue &c, vol 1 131 The star 1s not found m the 
catalogues of Fedorenko or Schwerd Its approximate position 
for ae beginning of 1885 ıs m RA rzh 44m 49s, NPD 
7 39 

Atp 150 ofthe Redhill Catalogue Carrmgton mentions that 
Oeltzen’s No 515, a seventh magnitude once observed by 
Schwerd had been looked fo. meffectually Oeltzen had re- 
examined his reduction of the observation which was made ate 
Speyer on October 19, 1826, and found it correct The star’s 
place for 18851s n RA 8h 27m 548,N PD 6°527 Close 
to this position there isa stai in Fedorenko’s catalogue fiom 
Lalande’s observations (Nos 1305-6) which 1s once called 8m , 
and once 5 6, the observations having been apparently made on 
March Ig and 20,1790 Itis6m in Groombridge, and 7m in 
the Dz chmusterung and in the Radcliffe Catalogue Perhaps 
the discordance in Lalande’s published estimates 1s occasioned 
by a mispiint, and unfortunately there are several obvious errors 
of this kind m the catalogue deduced from his observations The 
star ın question 15 Gioombridge 1431 

While writing upon polar vanables we may once more refer to 
Biadley 396, RA (1885) 2h 53m 588, NPD 8 58 6, 
which, unless the existence of very impiobable errors of estima- 
tion in the vanous catalogues 1s admitted, would appear to vary 
between the fifth and seventh magnitudes at the least, and there 
1s a Suspicion that the period may not be long 

A minimum of x Cygni was due on May 22, and a maximum 
may be expected about November 16, fiom three determinations 
Schmidt found that the minimum preceded the maximum 178 
days The average period since 1877 has been 4084 days The 
variable is the true x (Bayer) Cygni, not the 17 Cygni of the 
catalogues 


GEOGRAPHICAL NOTES 


THE fifth fasacule of A E Nordenskjold’s ‘* Popular Saen- 
tific Appendix to the Voyage of the Vega” (“f Studier och 
Foiskmngar foranledda af mine resor1 hoga norden”) will be 
most welcome to the general reader, and we hope it may 
be taanslated into Enghsh It contains a profusely illus- 
trated, lively sketch, by M Hans Hildebrand, on art among 
The drawings of the Chukches 
ale especially remarkable Caravans of sledges drawn by 1em- 
dee: o1 by dogs, hunting scenes, splitting drift-wood, and sea~hunt- 


ing, me most interesting, and not the slightest mistake is possible 
as to what the Chukche artist intended to represent 


The 
Chulhche» aie as successful, too, in drawing subjects less known 
to them, such as the Vega at its witer-quarteis, or two men of 
the crew exeicising in fencing The most remarkable piece 1s 


that given to Bamon Nordenskjold by Lord Walsmgham, which 


Is repiocuced by means of photography The orginal is drawn 
on walrus-skin, and represents on the borders of the skin the 


shores with ther hilis, Chukche settlements, and a variety of 


scenes fiom Chukche life on shore , while the interior contains 
a vauety of scenes from sea-hunting, harpooned whales pretty 
well 1epresented with then waterspouts, ships, boats, and so on 

‘Lhe Ewmopeans, sometimes with unrbiellas, sometimes fighting 
with Chukches, are perfectly 1ecognisable The engiavings 
showing the carvings in bone that are made by Chukches and 
Esquimaux are also very interesting, whilst other drawings allow 
us to compaie the Northern primitive art with the art of Boshmans 
and North American Indians M Huildebrand’s remarks on the 
ait of pehistond man and his parallels with the No:mannic 
chawings-—also well illustrated——will be equally attractive to the 
gencral reader The same fascicule contain$the fust pages of a 
pape: on the life of msects m Arctic regions, by M Christopher 
Awgvilbus r ý 


THE Bolletine of the Itahan Geographical Society for May 
contains a brief account of Signor Maurizio Buonfanti’s late ex- 
pedition acioss North Africa The traveller, leaving Tripoli 
early in the month of April 1881, proceeded first ın the duection 
of Lake Chad, mainly along the route already followed by Den- 
ham and Clapper:ton, Barth, Rohlfs, and other modern explorers 
Ths chief object was to penetrate into the hitherto unexplored 
region stretching south from Adamawa, which territory was 


It is (No 1902, and was observed on | reached by the duect road® fiom Kuka on Lake Chad through 
e 


a :. 


182, 
me 


NATURE 


1 


[June 5, 1884 





Dikoa to Doloo Buta furthe: advance in this direction was 
@revented by the disturbed state of the frontiers between Bornu 
and Adamawa Buonfanti was consequently compelled to re- 
trace his steps to Kuka, whence he turned westwards along the 
route recently opened by Lieut Massarı to Kano After some 
tups to Yakoba and other little-known parts of Sokoto, he made 
his way through Gando to the Nige: at Say, about midway 
between Timbuktu and the Binue confluence Here he turned 
north, and for the first tıme ascended she Niger as far as Tim- 
buktu Ties feat, hitherto supposed to be impossible, was pe- 
formed zm the diy season, and the problem thus successfully 
solved possesses considerable geographical and commercial 1m- 

*portance in connection with the attempts now being made to 
establish regular linés of water communication between Western 
eand Central Sudan and the Gulf of Gunea From Timbuktu 
the route lay through the States of Massina and Bambaira to the 
almost unknown territory of Tombo the attempt to eaploie which 
region ended in disaster Attacked in he Sanghi distiict by the 
natives, the expedition was plundered and almost completely 
dispersed, being reduced fiom an escort of 250 to six persons 
Thus reduced to the gieatest straits, the traveller was driven 
eastwards, and after enduring fearful sufferings 1eached the 
Bussanga country north of Dahomey Heie he fortunately 
came upon a Roman Catholic mission, which provided him with 
the means of continuing his journey southwards to the coast of 
Guinea He arved at Lagos on March 5, 1883, having lost 
all his scientific collections during the disastious journey through 
Tembo 


WE received last yeaı complete repoits of the state of the ice 
around Greenland, from Nordenskjold, and m the Sibeuan 
Seas, from Hovgaard, but no report as to the conditions around 
Spitzbergen As complete reports of the state and conditions of 
the ice in the various Arctic seas from year to year will gieatly 
tend to assist glacialists ın their 1esearches and futme Polar 
travellers, we publish some particulars furnished by the well- 
known Arctic hunter, Capt M E Arnesen, of Tromso, of his 
voyages in the Spiizbeigen seas last summer —-Leaving Tromso 
on Apul 21, he encountered the ice on Apul 28 m lat 68° 28’ 
N andlong 41°18’ E On May 4 the first seal was shot in lat 
68° 50' N and long 42° 10 E A storm cleaing the ice away, 
he was able to sail as fai as 69° Heire a large ice-field stietched 
west-north-west as fai a$ lat 69°55’ N and 44° 30’ E, where 
it cmved in a north-easterly and easterly direction Dung the 
fifteen years Capt Ainesen has sailed in the Arctic seas he never 
experienced such an eaily and waim sping The heat was at 
times quite oppressive On the night of July 14 he 10unded 
South Cape at Spitzbergen The ice lay towards Whales Point, 
close to the western shore The Thousand Islands were on July 
16 entirely surrounded with ice, stretching about a mile out to 
sea on the west side From High Rocks an tce-field 1uns to 
the south-south-west The wind was generally northerly and 
light, with alternating fogs and clea weathe: Deicrow’s Sound 
was entuely free from ice, but, at Black Point, passage between 
Halfmoon and the other islands was 1mpossible Encountering the 
ice on July 20, west of Whales Point, he fourd no change im its 
state On July 22 the edge of the ice was lying fiom High 
Rocks to the southein point of Hope Island For two days a 
thick fog prevailed On July 24 the southean point of Hope 
Island was passed, where close ice stretched south-south-west 
The wind was during this week slight, but came alternately from 
all quarters, sometimes with 1ain and fog On July 28 the cur- 
rent set the ice southwards, so that the Thousand Islands were 
ın open water, and towards Hope Island only a few floes were 
seen The Halfmoon Islands weie in clea: wate: On the 29th 
the wind fell, ‘‘ice-blink,” ze the reflection of new ice 
in the sky, being seen to the eastwaid ‘On ghe 3oth compact 
Ice was encountered south of Ryk Vs’s Islands On July 31 
Whales Point was found free from ice On August 4 the 
country at the mouth of Walter Thyrnen Strait was perfectly 
free from ice, only old glaciers being visible on the mountains 
The grass was quite out The north-@astern part of Hans Fere- 
land forms a great low plateau with good grazings for the rem- 
deer, where large herds are found The reindeer were in a very 
good condition, a circumstance which further proves the early 
and mild spring of last year On the afternoon of August 6 the 
temperature in the shade was 12° C , and thats of the surface of 
the water 9° C. On the mght of the 17th a little snow fell ın 
the mountains Anold ox, castrated and marked ın the ear, was 
shot It was believed to be one of those which escaped from 
Nordenskjold at Mossel Bay in 18729 East of Hans Foreland 


and Barents Land theie was then no trace of ice’, m fact, the 
sea ran mountains high on that side. ° 


+ 

THE last volume of the Memoirs of the Russian Geographical 
Soczæty (vol xu No 4) contaims the “Memoirs of the Inter- 
preter Otano Kigoro on Corea,” tıanslated from the Japanese 
by M Dmitrevsky The author was interpreter of the Corean 
language on the Tsous.ma Island, and compiled his book in 
1794 on .nformation gathered idm Corean officials, as also from 
Chinese and Japanese woiks on Corea The Russian tiansla- 
to. of this book has added to ıt post valuable information 
gathered especially from the great Corean Code, published in 
1785 (Da-dyang-tun-byang), which contams a detailed descip- 
tron of Corea, as well as from several othe: Chinese and European 
works, such as the ‘‘ History of the Corean Chuuch,” by Daltet 
The extracts from the Corean Code are especially numerous and 
of great value The work of Kigoro contains interesting descrip- 
tions of the ‘‘ Customs at the Court,” thé provincial administra- 
tion, the geography of Corea, its mbhabitants, their customs, 
habitations, food, and agnicultue, as also notes on the Corean 
administration, army, and literature 


THE last number of the Irkutsk Zevestza contains an interesting 
paper by Dr Martianoff on his journeys in the north eastern 
part of the Mmusmsk district In a note on antiquities in the ~ 
basin of the Yemse M Bogolubsky mentions, among others, 
that on the Ouzynjcul gold-washings on a river of the same name 
belong.ng to the basin of the Abakan, implements consisting of 
ared copper nail, a marmo: ring, and a knife and an arrow of 
bone, were found, together with bones of mammoth, rhinoceros, 
Bos urus, horse, antelope, wolf, and domestic angmals, at a 
depth of from ten to thirteen feet If nmplemenhts from different 
levels were not confounded together, this find would swely be 
of great value We notice also a note on a httle-known subject, 
the ‘‘Scythic disease” among Aleutes and “{amchadales, by 
M Gnebnitzky, and anothe: on the rapids of thè Angara, with a 
map 


THE prospects of a tiade between Europe and Sibeuta, + 
through the Kara Sea, do not seem to be cheering According 
to a pirvate correspondent in Moscow, the steamer Dallmann, 
built at the Vulcan Engmeering Works, Stettin, for towing on 
the Yenisei, lies at the tiading station, Strelka, 75 versts south 
of Yeniseisk, where also two non lighters of 5000 poods carty- 
ing capacity, and a wooden one capable of carrying 2000 poods, 
as well as two steam launches, nowaie They are all to be sold, 
along wita the buildings, depots, and factoiies at Strelka and the 
stations not far from the mouth of the Yenise1, about 800 versts 
north of Turukhansx At the latter station large quantities of 
wheat, 1ye, and oats have been collected with a view to being 
exported to Emope There seems at present little probability 
of then ever 1eaching their destination During the last five or 
six. years the steamer Louise has only twice succeeded in reach- 
ing the Yenisei and retarning with cargo to Emope, three times 
the vessel failed in the attempt 


THE last issue of the Journal of the Ceylon Bianch af the Royal 
Asmtic Society (Colombo, 1883) ıs wholly oceupted by a transla- 
tion of that part of Ibn Batuta’s travels*relating to Ceylon and 
the Maldive Islands, accompamed by notes The account of the 
customs of the primitive inhabitants of the Maldives ıs especially 
interesting 





ON THE NOMENCLATURE, ORIGIN, AND DIS- 
TRIBUTION OF DEEP-SEA DEPOSITS? 


Ilie 


[T remains now to point out the arqa occupied by the red clay We 
have seen how it passes at its margins mto organic calcareous 
“oozes, found in the lesser depths of the abysmal regions, or into 
the siliceous organic oozes orteirigenousdeposits In its typical 
form the red clay occupies a larger area than any of the other 
true deep-sea deposits, covering the bottom im vast regions of the 
North and South Pacific, Atlanuc, and Indian Oceans As 
ı above remarked, this clay may be said to be’ universally dis- 
tributed over the floor of the oceamicgasins , but ıt only appears 
as a tinue deposit at points where the siliceofis and calcareous 
organisms do not conceaj its proper characters 
Having now indicated its distribution, we must consider the 
mode of its formation? and give»in addition, a concise deserip- 


* Aé@Paper read before the Royal Saciety of Edinburgh-by John’ Murray 
and A Renard Communicated by Jop Murray ga outinued from p 117 
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tion of the minerals and of the organic remains which are com- 
monly associated with it * The origin of these vast deposits of 
clay is a problem of the highest interest It was at first sup- 
posed that these sediments were composed of microscopie par- 
ticles arising from the disintegration of the rocks by rivers and 
by the waves on the coasts It was believed that the matters held 
In suspension were carried far and wide by cigrents, and gradu- 
ally fell to the bottom of the sea * But the umformity of com- 
position presented by these deposits was a great objection to this 
view It could be shown, gs we have mentioned above, that 
mineral particles, even of the smallest dimensions, continually 
set adrift upon disturbed waters must, owing to a property of 
sea water, eventually be precipitated at no great distance from 
land e It has also been supposed that these aigillaceous deposits 
owe their origin to the norganic residue of the calcareous shells 
which are dissolved away in deep wate, but this view has no 
foundation in fact Eveifthing seems to show that the forma- 
tion of the clay 1s due to the decomposition of fragmentary vol- 
canic products, whose presence can be detected over the whole 
floor of the ocean 

These volcanic mateials are derived from floating pumice and 
volcanic ashes ejected to great distances by terrestual volcanoes, 
and cairted far by the winds It 1s also known that beds of lava 
and of tufa are laid down upon the bottom of the sea This 
assemblage of pyrogenic 1ocks, uch 1n aluminous silicates, de- 
composes under the chemical action of the water, and gives use, 
in the same way as do terrestrial volcanic 1ocks, to aigillaceous 
matteis, according to 1eactions which we can always observe on 





the surface of the globe, and which aie too well known to need | 


special mentién here 


The detailed micioscopic examination of hundieds of sound- | 


ings has shown that we can always demonsttate 1n the argillaceous 
matter the presence pf pumice, of lapilli, of silicates, and other 
volcanic minerals in various stages of decomposition 

As we have shown ın another papei,! the deposit most widely 
distributed over the bed of modern seas 1s due to the decomposi- 
tion of the products of the mtenal activity of the globe, and the 
final result of the chemical action of sea wate: 1s seen in the 
formation of this argillaceous matter, which 1s found everywhere 
in deep-sea deposits, sometimes concealed by the abundance of 
siliceous or calcareous organisms, sometimes appearing with its 
own proper characteristics associated with mineial substances, 
some of which allow us to appreciate the extreme slowness of its 
formation, 01 whose presence corioborates the theory advanced 
to explain its origin 

Tn the places where this red clay attains its most typical deve- 
lopment, we may follow, step by step, the transformation of the 
volcanic fragments mto aigillaceous matter It may be said to 
be the direct product of the decomposition of the basic rocks, 
represented by volcanic glasses, such as hyalomelan and tachy- 
hte This decomposition, gn spite of the temperature approxi- 
mating to zero (32° F ), gives iise, as an ultimate product, to 
clearly crystallised mineials, which may be cons.dered the most 
remaikable pioducts of the chemical action of the sea upon the 
volcanic matters undergoing decomposition These microscopic 
crystals are zeolites lying fæe in the deposit, and are met with 
In greatest abundance 1n the typical red clay areas of the Central 
Pacific They are simple, twinned, o1 spheroidal groups, which 
scarcely exceed half a millimetre m diameter The crystallo- 
giaphic and chemical study of them shows that they must be 
referred to Christiamte It 1s known how easily the zeolites 
crystallise in the pores of eruptive rocks in process of decomposi- 
tion, and the crystals of Christianite, which we observe in 
considerable quantities in the clay of the centre of the Pacific, 
have been formed at the expenge of the decomposing volcanic 
matters spiead out upon the bed of that ocean 

In connection with this forMation of zeolites, reference may 
be made to a chemical process whose puincipal seat is the red 
clay areas, and which gives 11se to nodules of mangamfeious iron 
This substance is almost universally distiibuted in oceanic sedi- 
ments, yet ıt ıs not so much of the areas of its abundance that 
we intend to speak as to the fact of its occurrence in the red clay, 
because this association tends to show a common relation of 
origin It 1s exactly in those regions where there 1s an accumu- 
lation of pyroxenicelavas in*decomposition, containing silicates 
with a base of manganese and iron, such_for example as augite, 
hornblende, olivine, magnetite, and babic géasses, that man- 
ganese nodules occurin greatest numbers e[n the regions where 
the sedimentary action, , mechanfcal and organı, 18, as 1t were, 
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suspended, and where, as will appear ım the sequel, everything 
shows an extreme slowness of deposition, —ın these calm waters 
favourable to chemical 1eactions, fer1o-mangantferous substances 
form concretions around orgame and morganic centres 

These concentrations of ferec and manganic oxides, mixed 
with argillaceous materials whose foim and dimensions are ex- 
tremely vanable, belong generally to the eaithy variety or wad, 
but pass sometimes, though rarely, mto varieties of hydrated 
oxide of manganese with distinct indications of radially fibrous 
crystallisation The interpretation to which we aie led, m order 
to explain this formation of manganese nodules, 1s the same as 
that which 1s admitted ın explanation of the formation of coatings 
of this material on the surface of teriestrial rocks These salts 
of manganese and non, dissolved ın wate: by carbonic acid, then 
piecipitated in the form of carbonate of protoxide of iron and 
manganese, become oxidised, and give ıse in the calm and deep 
oceanic regions to more or less pure fer o-manganiferous concre- 
tions At the same jtime ıt must be admitted that nvers may 
bung to the ocean a contribution of these same substances 

Among the bodies which, ın certain regions where red clay 
predominates, serve as centres for these manganiferous nodules, 
are the remains of Vertebrates These remains are the hardest 
paits of the skeleton—tympanic bones of whales, beaks of 
Ziphius, teeth of sharks , and just as the calcareous shells are 
eliminated in the depths, so all the remains of the larger Verte- 
biates are absent, except the most resistant portions ‘These 
bones often serve as a centie fo. the manganese tron concretions, 
being fiequently suounded by layers several centimetres m 
thickness Inthe same diedgings in the red clay areas some 
sharks’ teeth and Cetacean eai-bones, some of which belong 
to extinct species, me surounded with thick layers of the man- 
ganese, and others with merely a slight coating We will make 
use of these facts to establish the conclusions which terminate 
this paper 

In these 1ed clays there occm in addition the greatest num- 
be: of cosmic metallic spheiules, or chondies, the nature and 
characters of which we have pointed out elsewhere 1 We merely 
indicate then piesence here, as we will support our conclusions 
by a reference to their distribution 

Reviewing, then, the distribution of oceanic deposits, we may 
summarise thus — 

(1) The te1zigenous deposits, the blue muds, green muds and 
sands, 1ed muds, volcanic muds and sands, coral muds and 
sands, aie met with in those regions of the ocean nearest to 
land With the exception of the volcanic muds and sands, and 
coral muds and sands around oceanic islands, these deposits are 
found only lying along the borders of continents and continental 
islands, and ın inclosed and partially inclosed seas 

(2) The organic oozes and 1ed clay aie confined to the abysmal 
gegions of the ocean basins, a Pteropod ooze 1s met with in 
tropical and subtropical regions in depths less than 1500 fathoms, 
a Globigerina ooze in the same regions between the depths of 
500 and 2800 fathoms, a Radiolarian ooze in the central portions 
of the Pacific at depths greate: than 2500 fathoms, a Diatom 
ooze 1n the Southern Ocean south of the latitude of 45° south, 
a 1ed clay anywhe e within the latitudes of 45° north and south 
at depths gieate: than 2200 fathoms 

Conclusions —All the facts and details enumerated in the fore- 
going pages point to certain conclusions which aie of considerable 
geological interest, and which appear to be watranted by the 
present state of om investigations 

We have said that the debris canted away from the land accu- 
mulates at the bottom of the sea before 1eaching the abysmal 
regions of the ocean It is only in exceptional cases that the 
finest terrigenous materials are transported seveial hundred miles 
from the shores In place of layers formed of pebbles and clastic 
elements with giain® of considerable dimensions, which play so 
laige a part in the composition of emerged lands, the gieat areas 
of the ocean basins aie covered by the microscopic remains of 
pelagic organisms, or by the deposits coming from the alteration 
of voleamec products, ‘The, distinctive elements that appear in 
the rive: and coast sediments are, properly speaking, Wanting in 
the great depths far distant from the coasts To such a degree 
1s this the case that ın a great number of soundings, from the 
centre of the Pacific for example, we have not been able to distin- 
gush mineral paiticles on which the mechanical action of water 
had left 1ts imprint, and quartz 1s so rare that ıt may be said to 
be absent It 1s sufficient to indicate these facts ın order to 
make apparent the profound differences which separate the de- 
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posits of the abysmal areas of the ocean basins fiom the senes of 
rocks m the geological formations As regards the vast deposits 
of red clay, with its manganese concretions, its zeolites, cosmic 
dust, and 1emains of Vertebrates, and the organic oozes which 
are spread out over the bed of the Centiai Pacific, Atlantic, and 
Indian Oceans, have they their analogues in the geological series 
ofiocks? If it be proved that in the sedimentary strata the 
pelagic sediments are not represented, 1t follows that deep and 
extended oceans like those of the present day cannot formerly 
have ocgupied the areas of the present continents, and as a 
corollary the gieat lines of the ocean basins and continents must 
have been marked out from tne earliest geological ages We 
thus get a new confirmation of the opinion of the permanence of 
the contmental areas 

But without asserting im a positive manner that the te1estual 
areas and the areas covered by the waters of the gieat ocean 
basins have had their main lines maiked oat since the commence- 
ment of geological history, 1t 13, reveitheless, a fact, proved by 
the evidence derived fiom a study of the pelagic sediments, that 
these areas have a geat antiquity The accumulation of sharks’ 
teeth, of the ear-bones of Cetaceans, of manganese concretions, 
of zeolites, of volcanic material in an advanced state of decom- 
position, and of cosmic dust, at points far 1emoved fiom the 
continents, tend to piove this Thee 1s no 1eason foi supposing 
that the parts of the ocean where these Vertebiate 1emains are 
found are more frequented by sharks or Cetaceans than othe 
regions where they are never or only 1arely diedged fiom the 
deposits at the bottom When we iemember also that these 
eai-bones, teeth of sharks, and volcamic fiagments, are some- 
times incrusted with two centimetres of manganese oxide, while 
others have a mere coating, and that some of the bones and 
teeth belong to extinct species, we may conclude with great cer- 
tainty that the clays of these oceanic basins have accumulated 
with extreme slowness It 1s indeed almost beyond question 
that the red clay regions of the Central Pacific contain accumu- 
lations belonging to geological ages different fiom our own 
The great antiquity of these formations is hkewise confirmed in 
a striking manner by the presence of cosmic fragments, the 
nature of which we have described (‘‘On Cosmic and Volcanic 
Dust,” Proc Roy Soc Edin} In order to account foi the 
accumulation of all the substances .n such relatively great abun- 
dance in the areas where they were diedged, ıt is necessary to 
suppose the oceanic basins to have 1emained the same foi a vast 
period of time 

The sharks’ teeth, eai-bones, manganese nodules, altered 
volcanic fragments, zeolites, and cosmic dust are met with in 
greatest abundance in the 1ed clays of the Cential Pacific, at 
that point on the eaiths suiface farthest removed fiom conti- 
nental land They are less abundant in the Radiolarian ooze, 
aie rare in the Globigeiima, D.atam, and Pte:opod oozes, and 
they have been dredged only in a few instances ın the terrigenous 
deposits close to the shore These substances are present ın all 
the deposits, but owing to the abundance of othe: matters in 
the more rapidly forming deposits then piesence 1s masked, and 
the chance of diedging them 1s reduced We may then regaid 
the greater 01 less abundance of these materials, which are so 
characteristic of a tiue ied clay, as being a measute of the rela- 
tive rate of accumulation of the mmine sediments in which they 
lie The teriigenous deposits accumulate most iapidly, then 
follow in o1déi: Pteropod ooze, Globigeiina ooze, Diatom ooze, 
Radiolarian ooze, and, slowest ef all, 1ed clay 

From the data now advanced ıt appears possible to deduce 
other conclusions important fiom a geological point of view In 
the deposits due essentially to the action of the ocean, we me at 
once struck by the great variety of sediments which may accu- 
mulate in regions where the external conditions are almost 
identical Agam, maine faunas and floras, ®t least those of the 
surface, differ gieatly, both with respect to species and to relative 
abundance of inditiduals, in different regions of the ocean , and 
as their 1emains determine the characte: of the deposit m many 
instances, it is legitimate to conclyde that the occurrence of 
organism§ of a different nature m several beds is not an argu- 
ment against the synchionism of the layers which contain them 

The small extent occupied by littoral formations, especially 
those of an arenaceous natuie, shown by our investigations, and 
the relatively slow rate at which such deposits are formed along 
a stable coast, aie matters of importance 

In the present state of things there does not appear to be any- 
thing to account for the enormous trickness of the clastic sedi- 
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consider the exceptional cases of exosion which are brought into 
play when a coast is undeigomg constant elevation or subsidence 

Great movements of the land are doubfless necessary for the 
formation of thick beds of transported matter like sandstones and 
conglomerates 

In this connection may be noted the fact that ın certain iegions 
ofthe deep sea np appreciable formation 1s now taking place 
Hence the absence, in the sedimentary series, of a layer repre- 
senting a definite honzon must not always be inte:preted as 
pioof either of the emergence of the bottom of the sea during the 
corresponding peitod, or of an vfterior erosion Arenaceous 
formations of great thickness requue seas of no gieat extent and 
coasts subject to frequent oscillations, which peimut the shores to 
advance and retue Along these, through all periods of the 
eaith’s history, the meat maune sedimentary phenomena have 
taken place 

The continental geological formatens, when compared with 
mane deposits of moden seas and oceans, present no analogues 
to the red clays, Radiolarian, Globigerina, Pteropod, and Diatom 
oozes On tke other hanc, the terrigenous deposits of our lakes, 
shallow seas, inclosed seas, and the shores of the continents, e 
1eveal the equivalents of œu chalks, gieensands, sandstones, con- 
glomerates, shales, mails, and othe. sedimentary foimations 
Such formations as certan Tertiary deposits of Italy, Radiolarian 
eaith from Barbados, and portions of the Chalk where pelagic 
conditions are indicated, must be regarded as having been laid 
down iather along she border of a continent than in a true 
oceanicaiea On the other hand, the argilldteous and calcareous 
locks recently discovered by Di Guppy ım the upiaised coral 
islands m the Solomon Gioup aie nearly ,identecal with the 
Pteropod and Globigeiing oozes of the Pacific 

Regious situated simulaily to mclosed and shallow seas and the e 
borders of the present continents appear to have been, through- 
out all geclogical ages, the theatie of tHe greatest and most 
1emaikable changes , m shoit, all, or nearly all, the sedimentary 
rocks of the continen:s would seem to have been built up m 
areas like those now occupied by the te:rigenous deposits, which 
we may designate ‘' the transitional or critical ar-a of the earths 
surface”? This area occupies we estimate, about two-eighths of 
the earths smface, while the continental and abysmal areas 
occupy each about three-eighths 

During each ea of the eaith’s history the bordeis of some 
lands have sunk beneath the sea and been covered by marine 
sediments, while in othe: pairts the terugenous deposits have 
been elevated into diy land, and have cared with them a 1ecoid 
of the o1ganisms which flowished in the sea ofthe time In this 
transitional area there has been throughout a continuity of geo- 
logical and biological phenomena ‘ 

Fiom these considerations it will be evident that the characte: 

+ 

of a deposit is deteımıned much moe by distance fiom the 
shoie of a continent than by actual depth, and the same would 
appear to be tne case with respect to° the fauna spread over the 
floor of the present oceans Dredgings nea: the shores of con- 
tinents, ın depths of 1000, 2000, o1 3000 fathoms, are more pio- 
ductive both ın species and individuals than dredgufgs at simila 
depths several huncied miles E Agam, among the few 
species dredged inthe abysmal areas furthest 1emoved from land, 
the majonty show archaic characters, or belong to groups which 
have a wide distiilbution 7 #ze as well as over the floor of the 
present oceans Such are the Hexactinellida, Biachiopoda 
Stalked Cuino.ds and other Echinoderms, &c 

As already mentioned, the transitional area 1s that which now 
shows the greatest variety in 1espect to biological and physical- 
conditiors, and in past time it has been subject to the most 
frequent and the gieatest amount of change The ammals now 
living m this area may be 1eparded as the greatly modified 
descendants of those which have &ved in similar regions in past 
geological ages, and some of whose ancestois have been pre- 
served .n the sedimentary 1ocks as fossils On the othe: hand, 
many of the animals diedged in the abysmal regions aie most 
piobably also the descendants of amimals which hved in the 
shallower waters of former geological petiods, but descended 
into deep watei to escape the severe struggle for existence which 
must always have obtained ın those depths affected by light, 
heat, motion, and othe: conditioms Having found existence 

® 

possibie in the less favourable and deeper water, they may be 
iegaided as having slowly spiead themselves ove: the floor of the 
ocean, but without gndergoig gieat modifications, owing to 
the extreme uniformity of the conditions and the absence of com- 
Or we may suppose that, in the depressions which 
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have taken place near coasts, some species have been gradually 
cained down to deep water, have accommodated themselves to 
the new conditions, and have giadually mignated to the regions 
far hom land A few species may thus have migrated to the 
deep sea dung each geological period In this way the o1gin 
and distribution of the deep-sea fauna in the piesent oceans may 
m some measure be explained In hke mannei, the pelagic 
fauna and flora of the ocean is most piobably derived originally 
fiom the shore and shallow wate. Dung each penod of the 
eaith’s history a few animals and plants have been cairied to 
sea, and have ultimately ad®pted a pelagic moce of life 

Without insisting strongly on the conectness of some of these 
deductions and conclusions, we present them fo: the considera- 
tion of natuialists and geologists, as the result of a long, careful, 
but as yet incomplete, investigation 
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THE FIXED STARS? 


“THERE 1s no science which has so long and so continuously 

occupied the thoughtful minds of successive generations of 
men as has astronomy , and of its various branches there is one 
which has fo. all ages possessed a special fascination, viz that of 
sidereal astronomy 

There has ever been a desne to buist aside the constraints 
Imposed upon our 1esearch by the distances of space, to pass 
from the study of the planets of om sola: system to that of the 
suns and galaxies that surround us, to determine the position and 
relative importance of our own system in the scheme of the uni- 
veise and the whence we have come and the whither we me 
difting throfigh the realms of space 

Questions without numbe: crowd ugon the mind. The galaay 
o% Milky Way—what is it? Is ou sun one of its members? 
What ıs the shape wf that galaxy? What we its dimensions? 
What 1s the position of our sun m it? 

The star-clusters—what ae they, these wondious aggregations 
where hundreds and even thousands of suns may be seen im the 
limited field of view of a poweiful telescope? Are these clusters 
galaxies? Have these suns 1eal dimensions comparable with 
those of om sun, and 1s it distance alone that 1enders then light 
and dimension so insignificant to the naked eye? Or aie the 
1eal dimensions of the clusteis small as compared with ow 
galaxy? Are their component suns but the fragments of some 
gieat sun that has been shattered by forces unknown to us, o1 
have they originated from chaotic matter, which, instead of 
forming one great whnipool and condensing by vortex action 
into one gieat sun, has been disturbed into numerous minor 
voitices, and so become rolled up into numerous small suns ? 

The nebulas—what are they? Axe they too condensing into 
clusters or stars, or will then ghost-lhke forms 1emain for ever 
unchanged amongst the stais ? o1 do they play some part in the 
scheme of nature of whichewe have as yet no conception ? 

These and many otheis aie the questions which press on the 
ardent mind that contemplates the subject, and there arises the 
intense deyre to answer such questions, and where facts are 
wanting to supply facts by fancy The history of deep and pio- 
found thought in some of @hese subjects goes back thiough 2000 
years, but the history of real progess is but as of yesterday The 
foundation of sidereal astionomy may be said .o have begun with 
the art of accmate observation Bradley’s meridian observations 
at Gieenwich about 1750, his previous discovery of the abe1ation 
of hight in 1727, and Heischel’s discovery of the binary nature of 
double stars, his surveys of the heavens, and Ins catalogues of 
double stais—these me solid facts, facts that have contributed 
more to the advancement of sidereal astionomy than all the 
speculations of preceding centugies They point to us the lesson 
that ‘‘aitis long and life is shoit,” that human knowledge, in 
the slow developing phenometla of sideieal astronomy, must be 
content to progress by the accumulating labours of successive 
generations of men, that piogiess will be measured for genera- 
tions yet to come more by the amount of honest, well-duected 
and.systematically-discussed observation than by the most bliant 
speculation, and that ım obseivation concentrated systematic 
effort on a special thoughtfully-selected pioblem will be of more 
avail than the most brilliang but disconnected work 

I hope that no one present thinks fiom wkat I have said that 
I undervalue the umaginatrve fei vid mind that longs for the tiuth, 
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and whose fancy delights to speculate on these gieat subjects 
On the contrary, I think and I beheve that without that fervide 
mind, without that longing for the truth, no man 1s fitted for the 
wok r:equued of him im such a feld—for 1t 1s such a mind and 
such desnes that alone can sweeten the long watches of the night, 
ae transform such work fiom diudgery into a noble labom 
of love 

It is for like reasons that I ask you to leave with me the 
captivating realms of fancy this evening, and to ente: the more 
substantial realms of fact And ıf at any time I shoyld become 
too technical o1 dry I beg that you too will remember the noble 
problems for the solution of which such dry work is undertaken 

We suppose ourselves then face to face with all the problems e 
of sidereal astronomy to which I have hastily 1eferred—the 
human mind ıs lost in speculation, and we are anxious to establish e 
a solid groundwork of fact 

Now what in such cucumstances would be the instinct of the 
scientific mind ? 

The answer 1s unquestionable—viz to measure—~and no sooner 
weie astlonomical instruments made of reasonable exactness than 
astronomers did begin to measuie, and to ask, are the distances 
of the fixed stais measuiable ? 

I should lke to have given a short history of the ea.ly attempts 
of astronomeis to measure the distance of a fixed star I had 
indeed mepared such an account, but I remembered that there 
1s in this theatre a relentless clock that has curbed the exuberant 
verbosity of many a lecturer before me, and I found that if the 
1eal subject-matte: of this evening’s lecture were to be reached 
and dealt with before Io o'clock, I must pass ove. this earher 
history, instiuctive and interesting though ıt 1s, and come at once 
to the time when the long baffled labouris of astionomers began 
to be crowned with success 

Perhaps I cannot summarise 1t bette: than in the words of Su 
John Herschel In one of his presidential addiesses he says — 
‘The distance of every individual body ın the universe friom us 
is necessarily admitted to be finite But though the distance of 
each particular sta1 be not in strictness infinite, it 1s yet a real 
and immense accession to ou knowledge to have measured it 1n 
any one case To accomplish this has been the object of every 
astronomers highest aspirations ever since sidereal astronomy 
acquued any degiee of precision But hitheito if has been an 
object which, like the fleeting fires that dazzle and mislead the 
benighted wandere, has seemed to suffer the semblance of an 
appioach only to elude his seizuwie when apparently just within 
lus grasp, continually hovering just beyond the limits of his dis- 
tinct apprehension, and so leading him on in hopeless, endless, 
and exhausting pusut ” 

Those who have read the history of exact astronomy from the 
days of Flamsteed—? e fiom 1689—down to 1832, will undei- 
stand how exactly these words of Su John Herschel describe the 
position of the problem 

But these laborious pursuits, like all honest researches ın quest 
of tiuth, were not without reward, even though the immediate 
object in view was not attuned Biadley was rewarded by his 
gieat discovery of abenation, and Sn Wiliam Heschel by the 
greatest of his great discove1ies, the binary nature of double 
stais, when engaged ın vain attempts to measuie the distance of 
a fixed sta: Time forbids that I should tell more of this mm- 
structive sto1y—for the story of falme is often fully as instiuctive 
as that of success—-and I must begin the history of ou: piovlem 
between 1832 and 1842, when success was first attained 

But befoie I begin it will save both time and circumlocution 
if I define a word that we must fiequently use—-viz the word 
parallax 

Heie on the table is a laige ball representing the sun, and 
here, tıavelhng on a circular railway 10und the lage: ball, 1s a 
smaller ball whicl#we shall suppose to represent the earth The 
laiger ballis suspended fiom the ceiling by a white stung, the small 
ball ıs suspended from the same pomt by a red sting At the far 
end of the white sting you can suppose a sta: whose tiue diec- 
ton 1s 1eplesented by this white stung, and whose appaent 
duettion as looked at fiom the eath 1s 1epiesented By the red 
stung Now if the sta: 1s withm a measurable distance, the 
1ed string which indicates the stat’s apparent dnection as seen 
fiom the earth will always be displaced inwaids towards the sun 
This displacement 1s called ‘‘ parallax” It may be defined as 
the change in the Zppaient place of a star produced by viewing 
it from a point othe: than that of reference Our point of refer- 
ence foi stais 1s the sun, and as we view the stas now fiom one 
side of the sun, and six months afterwards fiom a point on the 
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opposite side of the sun—that 1s, flom two points 186 millions 
of miles apart—we might expect to find a considerable change 
in their apparent places 

But previous to 1832 astronomers could not discover with any 
certainty that such changes were sensible-—that, ın othe: words, 
the red and the white strings met at a point so distant that, as 
far as they were able to measure, the two strings were piactically 
parallel—or, putting ıt another way, the stais were so distant 
that the diamete: of the earth’s orbit viewed from the nearest 
star subtended a smalle: angle than their instruments could 
measure ~ Bradley felt sure that if the star y Draconis weie so 
near that its parallax amounted to 1” of arc he would have 


e detected 1t—that 1s, if the earth’s orbit viewed from y Draconis 


measured 2” in diameter, that 1s, 1f 1t looked as big as a globe 
one foot in diameter would look if viewed at forty miles distant, 
he would have detected ıt Bur the real distances of the stars 
were greater than that 

The time at last arrived when the two great masters of 
modern practical astronomy, Bessel and Struve, weie prepaung 
by elaborate experiment and study for the researches which led 
to ultimate success After vain attempts to obtain conclusive 
results by endeavours to determ.ne the apparent changes ın the 
absolute direction of a star at different seasons of the year, both 
astronomers had recouise to a method which, originally proposed 
by Galileo ım 1632, was carried out fust on a large scale by Sur 
William Herschel I shall iefer in the fiist place to the re- 
searches of the great Russian astronomer Struve 

Astronomeis had sufficiently demonstrated that the distances 
of the stars were very gieat, and ıt was reasonable to argue that 
as a rule the brighter stais would be those nearest to us If, 
therefore, two stars are apparently near each other—the one 
bright, the other faint—the chances are that in reality they me far 
apart, though accidentally nearly in a line 
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If two such stars are 1epresented by s sin Diagram I, they 
would appear near each other viewed from one side of the earth's 


side of the earth’s orbit, the red lines obviously indicating the 
apparent angle between the stars when they aie viewed fiom 
A, and the black lines the apparent angle when they aie viewed 
from B Struve selected for the star s the bight star Vega 
(a Lyre) From its brllhancy he considered ıt probably one of 
our nearest neighbours amongst the stars, and a faint sta. ap- 
parently near ıt seemed to afford a suitable representative of the 
ieally distant star s Struve was careful to ascertain that this 
comparison star was not physically connected with a Lyre, and 
he was able to prove this from the fact that whilst a Lyre has a 
small annual motion relative to all neighbouring stas, ths 
motion 1s not shared by the faimt comparison sta: Struve was 
provided with a telescope driven by clockwork to follow the 
diurnal motion of a star, and thus the hands of the observer 
were free to make the necessary measures These were accom- 
plished by an mstrument such as I hold m my hands applied to 
the telescope This micrometer contams two parallel spider 
webs each attached toa slide, one slide beg moved by one 
screw, the other by the other screw The screws are provided 
with drum-heads djvided into 100 parts One web was placed 
on the image of a Lyre, the other upon that of the faint com- 
parison star, and the angle between the stais was thus read of 
in terms of the number of revolutions and decimals of a 1evoletion 
of the screws A number of such obsei:vations was made on 
each night, and the result for each night depended on the mean 
of the numerous observations made each mght 

By observations on nmety-six rights between November 1835 
and August 1838, he showed that the distance between a Lyiz 
and the faint comparison star changed systematically with a 
regular annual period, and that the maxima and minima of those 
distances corresponded with the t:mes of the year at which these 
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orbit at A, but not so near each o'her viewed from B, the opposite . 
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maxıma and minima should occur if the biighte: star were really 
much nearer than the fainter one ° 

Asst ming that the fante: star 1s at a practically immeasmable 
distance, Struve showed that a Lyiz had a parallax that amounted 
to about a cuarte: of a second of arc, which 1s equivalent to the 
statement that a globe whose diameter: is equal to that of the 
eaith’s o.bit—-that 1s, to 186,000,000 of miles—would at the 
distance of a Lyi& present an apparent diameter of half a 
second of aic If you wisk to realise this angle, place a globe 
one foot in diameter at a distance of eighty miles, or look at a 
com half the diameter of a silver thfeepenny piece at a distance 
of one mile from the eye, and try to measure ıt 

The great German astronomer, Bessel, was simultaneously 
engaged in hke work at Komgsberg He selected as the object 
of his researches a very 1emarhkable doable star—61 Cygm * 

This star had alieady been the subject of similar researches on 
his put with much inferior means e He now attacked the 
problem with the spler.did heliometer which had been made for 
him by Frauenhofer fo. the purpose The principle of this 
instiument I shall presently eaplain His reasons for choosing 
61 Cygni were that the two components of this star, though not 
remarkable for bnightness—they are just visible to the naked eye 
—yet have this peculiarity, that they have a remarkably large 
prope: motion, the largest then known, though now surpassed 
by that of two other stars which I shall afterwards mention 
They have an apparent angular motion relative to othe: stars of 
more than five seconds of arc per annum 

Struve had argued that if the stars weie eon the average of 
similar brightness, those stars which were brightest would 
probably be those nearest to us, and Bessel, in he manner, 
argued that if the absolute motions of the stafs were similar on 
the average, those motion$ which appeared the largest belonged 
to stars whch on the average were nearest to us——just as the 
motion of 1 snail could be easily watched at ¢he distance of twa 
or three feet fiom the eye, but could not be detected except 
after a long interval, if the animal were a good many yards 
distant 

Bessel employed two faint companson stars at right angles to 
each other with respect to 61 Cygni, and he made two separate 
series of observations, the first extending from August 1837 to 
October 1838, the second from October 1838 to March 1840 

Both series confirm each other, and the 1esults deduced sepa- 
rately from the measures of the two comparison stars also agree 
within very narrow limits From all the observations com- 
bined Bessel found the parallax of 61 Cygm to be 35/100 of a 
second—a quantity which has been shown by the modern re- 
searches of Prof Auwers and Di Ball to be more nearly half a 
second of arc Thus at 61 Cygni the diameter of the earth’s 
orbit round the sun would appear of the same size as a globe a 
foot in diameter viewed at forty miles distance, or of a silver 
thieepenny piece a mile off But whilst these great masters of 
astronomy—Struve and Bessel—had® been exhausting the re- 
sources of their skill ın obsei vation, and that of the astronomical 
workshops of Europe in supplying them with the most refined 
instruments, a quiet and earnest man had been at work at the 
Cape of Good Hope and, without knowing it at the time, had 
zeally made the FIRST observations which afforded strong pre- 
sumptive evidence of the existence of the parallax of any fixed 
star 

Henderson occupied the post of Her Majesty’s Astronomer at 
the Cape of Good Hepe in 1832 and 1833, and during his brief 
and brilliant .enure of office there he made, amongst many others, 
a fine series of meridian observations of a Centaura bright and 
otherwise remarkable double star When, after his return to 
England, Hendeison i1educed these obsei vations, and compared 
them with the earlier observation® of other astronomers, he found 
that a Centa.ii had a large prope,motion , he was therefore led 
to examine and see whether his observations gave any indication 
of an annial pasallax He found that they did so, and not of 
a small parallax but of one amounting to nearly a second of arc 
But ıt was not till this was confirmed, not only by the observa- 
tions with the mmal cucle but by those of the transit instrument 
also, not only by his own observations but by those of Lieut 
Meadows, his assistant, that Henderson ventured to publish his 
remarkable resuit m 

In the year 1842 ıt was felt by the astronomical world at large 
that the problem which hitherto had baffled astronomers had 
begun to yield, thft some approximation to the truth had at last 
been arrived ate wit® regard tg the distance of a fixed star, 
and gt was fit and prope: that,the Royal Astionomical Society 
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of London should acknowledge the labouis of him who had most 
effectually contributed to,this end 

Henderson’s iesulés seemed sufficiently convincing, but they 
depended upon determinations of the absolute place of a Cen- 
taui The expeuences of the skilful astronome: Brmkley at 
Dublin were still fresh in the minds of astronomers He had 
arrived by similar though less perfect means at results like those 
of Henderson , but his results had been proved to be fallacious, 
though the causes of then being so still remain somewhat inex- 
plicable In the case of Struve’s observations the weight of evi- 
dence which he produced ari the excellence of his method were 
admitted, but men were not prepared by expeiience for accept- 
ing as accurate the minute changes of angle which Struve had 
to measure—nor, I am bound to admit, was the proof afforded 
hy Struve’s series of obseivations so entirely convincing as that 
afforded by the series of Bessel Therefore to Bessel the well- 
earned medal was given, Dut the labours of Struve and Henderson 
received high and honourable mention I quote from the speech 
of Sir John Heischel in awarding that medal He says of 
Henderson’s researches on a Centauri — 

‘¢ Should a different eye and a different circle continue to give 
the same result, we must of couse acquiesce in the conclusion , 
and the distinct and entire ment of the jis¢ discovery of the 
parallax of a fixed star will rest indisputably with Mr Henderson 
At present, however, we should not be justified in anticipating a 
decision which time alone can stamp with the seal of absolute 
authority ” 

So much for Sir,John Heischel’s officially expressed opimon 
I can state now, and as Henderson’s successo: I do so with pride 
and pleasure, that a different eye (that of his able and sympa- 
thetic successor, Sir Thomas Maclear) fully confirmed Hender- 
son’s result with another circle , and®further, that Henderson’s 
1esult has been still further confirmed by additional 1esearches of 
which I shall preseatly speak 

I must now pass over briefly the history of succeeding 
iesearches, and indeed it has been so admnably and so recently 
told within these walls by Dr Ball that ıt 1s quite unnecessary I 
should enter upon it ım detail The most ieliable values arrived 
at for the parallaxes of the stars of the northern hemisphere are 
given in the following table, and to these results I shall after- 
wards refer — 


TABLE I —Parallaxes of Stars which have been determined m 
the Northen Heavens unth considerable Accuracy 





Proper motion | 





Magnitude Parallax 
eer ee 

61 Cygni 6 "i4 o 50 
Lalande 21185 yL 2 75 | o a 
a Tauri I o 19 | O 52 
34 Groombridge 8 2 8I O 29 
Lalande 21258 8h 4 40 j o 26 
O Mg 17415 9 I 27 0 25 
o Draconi¢ — 1 87 | =o 2g 
a Lyrze I | QO 31 O 20 
pf Ophruchr ® 4h 10 O17 
a Bootis , I 2 43 O13? 
Groombnidge 1830 y ] 705 0 09 
Bradley 3077 6 | 2 09 007 
85 Pegasi 6 1 38 005 








The recent researches referred to ın the title of this evening’s 
lecture are some investigations which, ın conjunction with a 
young American friend, Dr YJlkin, who was my guest for two 
years, I have recently carried out at the Cape of Good Hope 

The instrument employed Was a heliometer—my own property 
—the good qualities of which I had previously tested at Mau- 
ritus in 1874 and at the Island of Ascension mn 1877 

Now what is a heliometer? It is a telescope of which the 


object-glass 1s divided thus , and the two segments so formed 


can be moved with respect to each other, thus and 


Here 1s a modeb which Has been constiucted to illustrate the 
principle of the mstrument You see that when the two segments 
aie brought into what we may call then natural position, thus 


, that a heliometer differsein no way*fiomean ordinary tele- 


scope—its divided lens produces” a single image of a potht of 
“ e 
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light, as will be evident from the image of the single artificial 
disk now on the scieen In optical language, the optical centres 


of the two segments are in coincidence, and so the images pro ® 


duced by each segment of the lens are in corncidence But now, 
if the segments are separated, either segment produces a separate 
image of the artificial star, and the separation of the images 1s 
proportional to the separation of the segments 

Now, to ulustrate how this mstrument is used m observation, 
let there be two artificial stars—a@ and ó When the optical 
centies of the segments are in coincidence, we have on the screen 
—or in the field of view of the telescope—the images of these 
two stars By separating the optical centres of the segments thus 


we obtain double images of each of the stars aand è Now 


if we turn the direction of the line of motion of the divided seg- 
ments parallel to the duection of the stars a and 4, and if we 
separate the lenses sufficiently we can make one of the images of 
the sta. æ coincide with one of the images of staré Simuarly 
if we cross the segments we can bring the second image of star é 
into coincidence with the second image of star a, and 1f we have 
finely divided scales attached to the slides by which the seg- 
ments are separated we can read off, ın terms of these scales, the 
amount of this separation, and this separation 1s obviously twice 
the angle between the stars a 6 

There 1s now upon the screen a photograph from a drawing 
illustrating the arrangements by which the segments of my helio- 
meter are moved, and showing the scales by which the amount 
of the movement 1s measured , and these scales are 1ead off by 
a powerful microscope from the eye end of the telescope, as in 
the photograph of the mstrument now on the screen 

Theie is now on the screen a photograph of a drawing of the 
most perfect heliometer ın the world, recently made by Messrs 
Repsold of Hamburg for the Observatory of Yale College, 
New Haven, US That mstrument is now unde: the charge of 
my young friend, Dr Elkin, of whom I have already spoken 
If then we wish to observe the angle between two stars, it 15 
only necessary to separate the segments of the object glass by 
the required amount, to rotate the tube till the line of section of 
the ob,ect-glass 1s ın the lme joinmg the stars, to direct the axis 
of the telescope to a point in the heavens midway between the 
two stars under observation, and then we shall find im the field 
of view the two stars the angle between which we wish to 
measure Then by slow and delicate changes in the distance of 
the optical centres of the segments, whilst the images of the 
stars are made to pass and repass through each other+thus—we 
are able to exactly adjust the angular distance of the segments to 
correspond tiuly with angular distance of the stars 


(To be continued ) 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE —The Museums and Lecture-Rooms Syndicate 
have recommended the immediate erection of a new lecture- 
room for physiology, with large additions to the rooms for 
practical physiology and to the work-room» adjoming the Com- 
parative Anatomy Museum, at an estimated cost of 7500/ 
These are to be carried along Corn Exchange Street. A wok- 
room for the large class of Elementary Biology 1s also recom- 
mended to be built as an additional story above the Museum of 
Mineralogy, at a cost of about 2500/ It 1s also recommended 
that rooo/ be laid out ın the purchase of microscopes 

The Board of Biology and Geology have modified their report 
respecting demonstrators and lecturers ın Animal Morphology, 
on learning that the General Board of Studies cannot support 
their former proposals owing to the financial state of the Unu- 
versity They now ask for a lecturer on Vertebrates at r007 
and one on Invertebrates at 50/7, together with a demonstrator 
at 1507, to be appointed by the Semior Lecturer in Animal 
Morphology 

The Rev J Venn, of Gonville and Cams College, has, been 
approved for the degree oF D Sc ° 





SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, May 15 —‘‘ Some Experiments on Metallic 
Reflection No V On the Amount of Light Reflected by 
Metallic Surfaces III” By Sir John Conroy, Bart, MA 
Communicated by Prof @ G Stokes, Sec RS 
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On Silvered Glass Mu rors —The fist set of photometiic de- 
terminations weie made with a silver film deposited on a flat 
@and well-polished glass plate 76 5 mm long and 51 mm wide 
The glass plate was weighed before and after being coated 
with slve, and the weight of the film” was found to be 
© 0035 gim , assuming the density of the silver to be Io 62, 
that bemg the value for silver finely divided by piecipitation 
given in ‘‘ Watts’s Dictionary,’ vol v p 277, the thick- 
ness of the film calculated from the mea and weight was 
o 00008447 mm 
The film appeared opaque by ordinary daylight, but when 
examined with sunlight was seen to be slightly tianspaient and 
of a deep blue colour 
e The photometrical determinations were made m exactly 
the same way as those with the speculam metal and steel 
e minois (Proc Roy Soc vol xxxv1 p 187), and the observa- 
tions were about as concordant as those contamed in the Tables 
I and II of the paper giving an account of the experiments 
Two complete series of obseivations were made with light 
polarised in, and perpendicularly to, the plane of incidence, and 
the results are given ın Tables I and II 
The angles of incidence are given in the first column, the per- 
centage amount of light reflected in the second and third, the 
means of the two sets of observations ın the fomth, and the 
amount of light which ought to have been reflected according 
» to Cauchy’s formule in the fifth 


TABLE I -Suver Lili, with Light Polarised in the Plane of 
Lnerdence 


Observed 
sine aa | Calculated 
A B Mean 
30 96 74 98 39 97 56 96 66 
40 97 06 97 13 97 09 07 OL 
50 98 35 99 67 99 OI 97 45 
60 97 06 98 40 97 73 98 o2 
P 65 I00 0 99 04 99 52 98 29 
70 99 02 98 41 98 71 98 61 
75 99 02 99 05 99 03 98 94, 


TABLE Il —Silver Film, with Light Polarised Perpendicularly 
to the Plane of Incidence 





Observed 
angeo Calculated 
A B C Mean e 
i aea 
30 8925 | 8630 — 8777 | 95 74 
40 go 69 87 02 — 88 85 95 30 
So 89 31 87 09 — 88 20 94 66 
60 85 10 86 41 — 85 75 93 75 
65 86 09 850 — 85 54 93 22 
"0 86 33 86 50 83 85 85 56 92 73 
75 83 9I 87 55 86 17 85 88 92 50 


a ee 

The principal incidences and the prmerpal azimuths were de- 
termined, and the means of two sets of eight observations each 
are given ın Table III 

The values of the principal azimuths are higher than any ob- 
tamed before in the couse of these experiments, whilst those of 
the principal mcidences are nearly the same, as those obtained 
with the silver plate polished with rouge (Prec Roy Soc vol 
XXX1 P 493), but considerably ın excess of the determuznations 
pieviously made with silver films 








TABLE IIT 
Pyncipal incidence ® Pmnepalazmuth ° 
75 38 44 07 
75 36 43 40 
Mean 75 37 43 53 


The calculated and observed values for the hight polarised in 


the plane of incidence agree very fairly, the calculated values 
being slightly the lowest 
d 


Fo light polaiised perpendicularly to the plane there 1s con- 
siderable difference between the two sefs of numbers, the calcu- 
lated values being considerably the highest « 

As has alieady been stated, the silve: film was, to some extent 
at least, transparent, and ıt was found that when a Nicol was 
held between the eye and the silvered glass, and sunlight was 
incident obliquely upon the film, the brightness and colour of 
the tiansm.tted lig&t varied with the position of the Nicol , the 
umage of the sun being bughtést when the short diagonal of the 
Nicol was in the plane of incidence, and darkest and of a deep 
blue colour when the long diagonal was in that plane Hence 
it would appeai that at oblique meidences light which 1s polar- 
ised peipendiculaily to the plane of incidence penetiates to a 
greater depth in the film than that polarised in the plane—a 
result that .s in accoidance with the conclusion diawn froff the 
expellments with silve: films already 1efened to, and one that 
may account for the difference in the observed and calculated 
intensities of light polauised perpendiculaily to the plane of 
incidence reflected by the silve film 3 

In orde: to asceitain whether the difference between the ob- 
se ved and calculated results was 1eally due to this cause or not, 
a thicker Alm was piepaied by depositing a second coating of 
silver on a fieshly-prepaied film 

The same glass plate was used, the silve: weighed o 0072 
gim, and its thickness was therefore 0 0001737 mm, or as 
neaily as possible double that of the single film 

The thich film was not absolutely opaque, as the disk of the 
sun ona clear day could just be seen through it, but it trans- 
mitted much less light than the film previously used i 

Tables IV and V give the results of two series of observa- 
tions made with ut, and also the theoretical’ amount of hght 
which should have been*ieflected, calculated fiom the values 


of the principal incidence and principal azimuth given m 
Table VI e 


TABLE IV —Double Stlver Film, with Light Polarised in the 





Plane of Incidence 
Observed | 
Eeo th r es aaea 

A B Mean | 
30 97 24 97 39 9731 | 9704 
40 98 27 98 87 98 57 97 35 
50 98 62 IOI Io 99 86 97 74. 
60 98 97 99 62 99 29 98 22 
65 100 0 99 25 99 62 98 45 
70 1000 100 O 100 O 98 79 
75 99 31 99 62 99 44 99 06 





TABLE V —Double Silver Film, with Light Polarised Perpen- 
diuularly to the Plane of Incidence 


| i E 














ERN. Observed 
madent 8 Calculated 
- | A B Mean 
30 98 77 100 40 99 92 96 21 
100 60 
40 97 60 97 50 97 55 95 82 
50 98 20 96 28- 97 24 95 24 
et 97 62 95 67 96 64 94 43 
os 95 88 95 8 95 78 93 94 
ig 94 20 93 i 93 66 93 48 
75 94 03 93 77 93 9° 93 26 
a PEE a at Pc. 
TABLE VI 
Principal incidence Principal azimuth 
75 50 43 52 
75 45 44 07 
tg 
Mean 75 47 - 44 o 


The values of the priicipal mcidence and azimuth are slightly 
higher than those obtgined with the thinner film, and therefore 
the percentage ‘amount of hgħt which, according to theory, 
showid be reflected by the silvér, 1s also higher 
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The tables show that both for hight polaiised in and perpen- 
diculaily to the plane of incidence the obseived intensity exceeds 
the calculated intensity, th the forme: case by about 1, and in 
the latter by about 2 pei cent , except at incidences of 30° with 
light polaused in the plane, and 7o° and 75° for light polaiised 
' perpendiculaily to the plane, for which angles the observed and 
calculated intensities agiee closely 
These results appear to confirm the general fonclusion anved 
at im the forme: papei, that, altheugh the 1eceived formule for 
metallic reflection ale appioximately conect, they are not 1 com- 
plete expression of the facts of the case 
Zoological Society, May 20 —Sn Joseph Fayre, F RS 
vice-president, in the char —Mi W T Blanfoid, FRS, 
exhibited and made :emarks on a seres of hoins of the Wild 
Sheep of the Pamir, Oms polz, Blyth, which had been obtaimed 
by the Hon Charles A Ellis, F ZS, from the Pamn distiict 
dung his .ecent journey to Yarkand —M: R Bowdler Sharpe 
exhibited and made remafks on a second specimen of the new 
Emopean Nuthatch (Sita whzleheadt) recently discovered by 
Mi Whitehead in Corsica —Dr J G Gason exhibited and 
made remaiks upon a specimen of Zithodes ma:n, the Northern 
*Stone-Ciab —Mr Fiank E Beddard, F ZS, read the fist of 
a series of papers on the Isopoda collected during the voyage of 
HMS Challenger The present communication tieated of the 
genus Sero/zs, sixteen species of which wee 1epiesented in the 
specimens obtained during the expedition Of these nine were 
described as new The autho also gave a short account of the 
geographical distiibution of the genus, and pointed out some of 
its peculiar structural points —M: Gwyn Jeffieys, F RS, read 
the exghth part of his papers on the Mollusca of the Zeghining 
and FPorcupite Expeditions It included the families Achdæ, 
Pyramidelhdee, and Eulimide, with seventy-five species Two 
genera and twenty-three spec.cs were descubed by the author as 
new to science —Piof Jeffrey Bell 1ead the fourth of his sees 
of papers on the Holothunans ‘The piesent communication 
gave an account of the structual characters of the Cotton-Spinne1 
(Holothuria nigra}, and especially of its Cuvierian organs —Mi 
F Day read a paper on Ę1aces and hybrids among the Salmomdæ, 
in continuation of a former communication made to the Society, 
and continuing an account of the expernments made by Sn James 
(nbson-Maitland in the hybridisation of Salmonide in the ponds 
at Elowietown —A communication was read from Mi R Collett, 
CM ZS, containing the desciiption of some apparently new 
Marsupials obtained by Di Limholtz in Northen Queensland 
These were described as Phalaneista archert, Ph herbe lensis, 
Ph lemurodes, and Dendrolagus haholiz 


Geological Society, May 14 —Piof T G Bonney, FRS, 
president, in the chan ~—~John Ruscoe was elected a Fellow of 
the Society —The following communications were 1ead —On 
the pre-Cambiian rocks of Pembiokeshne, with especial refer- 
ence to the St David’s distiict, by Dr Hemy Hicks, FGS, 
with an appendix by Thomas Davies, F GS The autho. in 
this paper gave furthe: detailed evidence in addition to that 
aheady submitted by him, to show that the Geological Survey 
Map of theglistiict of St Dasid’s and of other paits of Pem- 
brokeshtre 1s inconect in some of rts most essential featmes, and 
inacenate In very many of ifs petrographical and stratigi aphical 
details Some new areas in South Pembiokeshire weie also 
refered to He replied also to the criticisms contained in the 
paper by the Director-General of the Survey, read last year 
before the Society, and indicated that Dr Geikie had completely 
misunderstood the sections and the orde: of succession of the 
iocks at St David’s He pointed out that the views so elabor- 
ately worked out by the Director-General to show the evidence 
of metamorphism in the rocks, were based on the entirely false 
supposition that the granitoid racks were intrusive in the Cam- 
brian rocks, and that the felsites were merely peripheral masses 
He showed, by producing abufidant fiagments of the granitoid 
1ocks and of the felsites from the basal Cambrian conglomerates, 
that the granitoid rocks were the very oldest iocks in the distiict, 
and that they must undoubtedly be of pre-Cambiian age He 
pioved, fiom microscopical evidence, that the 1ocks supposed to 
have been altered by the intrusion of the gianitoid rocks, were 
in the condition m which they are now found before the Cam- 
buan rocks were deposited, and, moreover, thet the supposed 
concietions in the @orcellanites and conglomerates, claimed to 
have been due to metamorphism, had tumed out, on microscopi 
cal evidence, to be actually fiagments of @]d pie-Cambrian 
shyolites inclosed in the sediments It wa@ shown also that at 
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of intiusion were supposed to be seen, there was not the slightest 
change of a metamorphic characte: mduced ın the sedimentary 
rocks In contact with the gianitoid 1ocks The only difference 
that could possibly be i1ecognised in them by the aid of the 
microscope was such as is well known to be the iesult of crush- 
ing when in the neighbouthood of faults Indeed thee was the 
clearest evidence possible to show that the junctions were merely 
fault junctions he supposed fold in the Pebidian 1ocks, the 
autho: stated, was impossible 1f petiological evidence was of any 
value The autho: also produced many facts to show that the 
conglomerates at the base of the Cambrian constantly ogerlapped 
the different membeis of the series which he claimed to be of 
pie-Cambuian age, and that the unconformity was very marked 
and to be cleaily seen mm many coast sections The conglomei- 
ates were shown also to contain well-rolled pebbles of all the 
series included unde: the names Dimetian, Arvonian, and 
Pebidian as proved by careful microscopical examination of the 
fiagments by Mı 1 Davics and hunself An appendix by Mı 
Davies, desciibing the micioscopic characte: of the 1ocks, accom- 
panied the pape: —Note on a specimen of iron amianthus, by 
the Rev J Magens Mello, MA,FGS The accompanymg 
Specimen was found at the bottom of one of the Wingeworth non- 
furnaces, nea: Chesterfield, and was given to the autho: by Mr 
Aithur Canington, one of the owners The funaces have been 
lately blown out foi 1epans, and in the mass of slaggy 1efuse at 
the bottom a thin laye: of the cmous product known as non 
amianthus was interposed between the sand and the iron 1efuse 
The red sand at the bottom of the furnace was converted in its 
uppei part into a compact, hard, white sandstone an inch or two 
in thickness, and upon the top of this the non amianthus oc 
curred im snow-white fibious masses, the fibies 1adiating m a 
concentric manner, and forming mote or less botryoidal concre- 
tions, somewhat 1esembling hematite ın appearance, and separ- 
ated by extremely thin plates or septa of iron, by which the 
entire mass 1s divided into niegular prisms of about half an inch 
ın diameter 


Physical Society, May 24 -New membe, Mn F C 
Phillips, electuic engineer —Piof W G Adams took the chair 
while the Piesident, Di Guthe, gave a bief summary of his 
1ecent researches on eutectic alloys, that 1s alloys of low fusing 
point The complete reseaich will be published mm the Society’s 
Proccedings. Dr Guthrie showed by means of tables and curves 
of 1esults that mixtures of water and nitre, mtre and mtrates, 
&c , behaved in the same way as fusible alloys, such as alloys of 
lead and bismuth Oncooling down the alloy o1 mixtme, the 
ingredient present in richer quantity crystallised out There 
seemed to be no definite molecula propoitions m these alloys 
A. ‘‘tetra-eutectic” alloy of bismuth 47 38, tin 19 97, lead 19 36, 
cadmium I3 29 per cent , was exhibited by the author, which 
fused at 71°, or in boiling alcohol Rose’s fusible metal melts at 
$3° Results were given of the behaviom of mixtwes of water 
and the aniline salts, salicylate, oxalate, &c , also of water and 
tii-ethylamine, and othe: membeis of the ammonia poup. Di. 
Guthuie’s observations tended to show that fusion a d solution 
were of the same nature He pomted out their bearing on 
muncialogy and geology, and inferred that water in igneous rocks 
was there from the finst, and not by infiltration, as some suppose 
— ~The President then took the chan, and Di W H Stone 
exhibited a simple, cheap, and portable gal, anometer for hospital 
use, made of a boxwood cylinde: with coils wound 1ound it, and 
a needle with mirror, inserted into a test-tube, and pushed into 
the hollow of the cylinder The needle 1s made dead-beat by 
putting paraffin ollinte the tube He also exhibited a Kohhausch 
metie bridge for alternating currents, a telephone playing the 
part of indicator Dr Stone employs ıt for measuring the iesist- 
ance of the human body, which he finds to be less than 1000 
ohms With high-tension currents ıt appears lower than with 
low-tension currents Anothe. metie bridge of the kind with a 
longei wire (3 m in this case as compared with 4m 1m the othe) 
was also shown inconnection with a sledge induction-coul, by which 
the power of the current can be regulated tosuitthe patient Dr 
Stone stated that the body acts more hke a solid than a liquid 
conductor Mr Glazebrook said he had used a similar plan 
with a telephone to measure the resistance of electrolytes , but 
found the telephone too sensitive from imduction, though in Di 
Stone’s work this objection might not apply Piof G Forbes 
stated that the telephone had been applied ın a similai way to 
comparing capacities Wath regaid to the danger from currents, 
Piof Ayrton said the E M F of the iailway current at Bush- 


the points mdicated by the Diredlor-Gener al, where the evidences mulls was 250 volts, and pointed out that very intermittent currents 
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were more dangerous than fairly continuous ones Dr Stone 
thought that with good skm contact (as with salt and water) this 
EMF would be dangerous Mr Lecky instanced the reported 
death of a horse at Bushmills by a shock —A new speed mdi- 
cator, especially for marine engines, was exhibited by Mr W 
T Goolden and Sir A Campbell of Blythswood Its action 
depended on the rolling of a disk on a cone, the disk traversing 
a screw driven by the engine-shaft The disk forms the nut of 
~the screw, and rotates in an opposite duection to the latte: Its 
position on the screw depends on the surface velocity of the cone, 
which is kept turning at a uniform rate by clockwork In ta- 
velling, Phe disk makes a series of electric currents which mdi- 
cate its position on a set of dials detached Recording apparatus 
can be added The apparatus was made by Mi A Hilger — 
Mr W Baly exhibited a similar device, in which the cone was 
replaced by a circular plane or disk He had invented this 
independently, and it had the advantage of giving a zero position 
to the rolling disk, though the cone was the more compact 
arrangement The idea of using a sciew in this manner was 
suggested by Mr Shaw of Bnstol some three years ago 
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Physiological Society, May 2 —Dr Bendei gave a short 
description of a preparation which he exhibited at the end of the 
meeting It was an axolotl ın the stage of development in 
which the heart consists of a tube with a sacula: expansion at 
one part, corresponding to the atrium, and then forms a loop, 
the ventricle, afterwards passing over into a second expansion, the 
bulb, the animal 1s in this stage still transparent enough to 
permit of the movement of the blood through the three chambeis 
of the heart being seen distinctly —Dr Herter described the 
experiments which Dr Lukjanow had made in his laboratory 
upon the influence of incieased tension upon the absorp- 
tion of oxygen The question 1s of physiological ımport- 
ance because, if it 1s decided by experiment in the negative, 
the existence of an optimum amount of oxygen in the air will be 
proved, which would coincide with normal percentage propor- 
tion of oxygen in the air, whereas if the eaperiment should result 
in proving that the absorption of oxygen incieases with the m- 
crease of the oxygen tension, then this oxygen absorption and 
the consequent oxidations would have to be included in the 
general combustion processes whose intensity 1s known to 
increase with the incieased tension of oxygen The experiments 
were conducted after the method of Regnault and Reiset The 
animals were placed inside a bell-jar, into which the ar entered 
on one side along with an additional quantity of oxygen, which 
could be varied at pleasure, and from which it was drawn off on 
the opposite side by a tube which passed into the absorption 
vessels where the carbonic acid Was removed, and the residue 
was provided with fresh oxygen and led back into the bell-jar 
An offset from the air tube allowed of a sample of the expired 
an being drawn off at any time for analysis 
were experimented upon, which were kept fasting for half a day 
before commencing the experiment The oxygen of the inspired 
air varied between 30 and go per cent The mean iesult of all 
the experiments on guinea-pigs, rats, dogs, and cats, was a slight 
increase of the oxygen absorption, to wit 104 volumes as against 
100 absorbed from normal ar Dr Herter 1s of opimon that 
this small increase cannot be regarded as a consequence of the 
increased oxygen tension, because, in individual animals, the 
means of oxygen absorption sometimes fell below, and sometimes 
exceeded the normal amounts, and further, because they did not 
vary proportionally with the increased tension of oxygen m the air 
The small increase of the general mean must be referred to other 
causes, z ¢ the movements of the animals during the expeiiments 
No increase of temperature was observed under the increased 
pressure of oxygen Further experiments were made upon anı- 
mals m which one could assume an mcreased demand foi oxygen 
m consequence of high feve: being present, but not even did the 
animals that had fever take up more oxygen from the air that 
was charged with a more than normal amount of oxygen Like- 
wise, animals from whom a large quantity of blood had been 
withdrawg behaved in exactly the same way as normal anemals 
in presence of the surplus of oxygen The conclusion to be 
drawn from all these experiments 1s that the absorption of oxygen 
i> not an ordinary combustion process, and that the normal com- 
position of the atmospheie contains an optimum percentage 
amount of oxygen —-Prof Busch spoke about caries of the teeth 
which has been so little scientifically vestigated, because in 
studying it the external hurtful processes have been alone con- 
sidered, whereas the second important factor, the resisting power 
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of the teeth, has been quite overlooked In regard to the latter, 
Prof Busch called attention to the fact that caries of the teeth 
had been observed m no animal, agd that ıt appeared to be 
peculiar to man Cartes of the teeth, however, appears not to 
be a characteristic of civilised man alone, but it has been ob- 
served in large collections of skulls even in those of prehistoric 
time Some races are more disposed to it than others For 
instance, the Celtic, Arabian, and Polish races appeai to possess 
arelative.mmunfly This is less the case with the Indo-Ger- 
manic race Certain families are particularly predisposed to it 
General habit of body has a pronounced influence upon its 
development, as well as menstruat@on and pregnancy in women, 
chlorosis, typhoid, &c Disposition to caries shows itself even 
in the developing tooth in the composition of its enamel, which 
is undulating, wheieas teeth with quite smooth enamel have 
much greater power of resistance The enamel appefrs to 
be the only tissue m” the body which ıs subject to no 
metabolism, and which remains qute unchanged Every 
alteration 1n it which 1s caused by exteinal influences, and every 
defect of the enamel remains duung the whole of life, and can 
never be repaired Dentine also shows differences in its struc- 
ture as regards its disposition to caes The dentine tubes either, 
run regularly close side by side to each other, such teeth having 
a greater power of resistance, or the dentine tubes branch and 
surround cellular bodies, or even small air vesicles, such teeth 
falling an easy prey to caries Ifdentine has been decalcified at 
any place by the acticn of acids, 1t undergoes putrefaction under 
the influence of bacteria which do not seem to belong to any 
specific species Dentine is sensitive, although nerve filaments 
have not as yet been traced into ıt Actual toothache does not 
occur in the course of canes until ıt has reached the pulp The 
inflammation of the pulp 1s particularly viol@nt and painful, be- 
cause the tissue 1s so richly supplied with blood-vessels and 
nerve-flaments As the products of inflammation cannot escape, 
they collect and work then way downwards where they produce 
the most painful inflammation of the 1oots and the periosteum 
The chief object of thse 1ational treatment of caries of the teeth 
consists in the removal of every particle of carious substance out of 
the diseased tooth and to protect the sound dentine that has been 
exposed against external injurious influences by covering it with 
a firm substance which is not attacked by acids gutta-percha, 
cement, or gold Although the dentine is not as unchangeable as 
the enamel, but mamfests, by its becoming firmer or softer, that 
it 1s not quite uninfluenced by tissue changes, yet its caries 1s 
not an inuitative process that the dentine takes an active part in, 
bat a passive process, and consequently the removal of all 
diseased portions, and the protection of the non-carious part of 
the tcoth by filling with a resistant mass suffices to stay the 
moubid process completely í 
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BRITISH MITES 


The British Onibaiide By A D Michael (Ray Society, 
1884 ) 


We. congratulate the Ray Society on this valuable 
z addition to therr excellent series of monographs 
Mr Michael indeed modestly asks us to “ kindly remem- 
ber that this book 1s the record of work done in the 
scanty leisure of a very busy man,” but though this may 
add to our gratitude, and serve as an encouragement to 
others, no one, we think, after reading the book will feel 
that any excuse or apology was needed When Mr 
Michael commenced his study of this curious family of 
mites scarcely any species were recorded as British, there 
were very few of which the whole hfe-history was known, 
and Nicolet’s was the only work dealing with the anatomy 
of the family 

Mites are not.perhaps a very attractive group, neverthe- 
less many species are extremely curious and some very 
pretty, as a glance at Mr. Michael’s excellent figures is 
sufficient to şhow, especially those of Tegeocranus latus, 
Lewsoma palmecinctum, and Cepheus ocellatus, possibly 
indeed, says Mr Michael, “no moie bizarre or remark- 
able créatures.exist than these, when nearly fully grown, 
and bearing on their™backs,.ring within ring, concentric 
circles or ovals of these curious and disproportionately 
large line-of-beauty shaped spines formed of clear, colour- 
Jess chitin, and strongly serrated in the first species, and 
of the beautiful and iridescent membranous fans ın the 
two latter ” 

Some, he adds, especially “ of the immature stages are 
amongst the most beautiful creatures of the order, and only 
those who are not acquainted with the Acarina can suppose 
that none are beautiful Itis needless to say that the Om- 
batide are highly interesting and instructive, because the 
same thing may be said of every family of created beings, 
no one can devote himself to the study of any class of 
organism without becoming from day to day more deeply 
impressed with the admirable manner in which its mem- 
bers are adapted to their wants, and the marvellous way 
in which the different parts are varied ın different species, 
so as to provide more efficiently for their protection and 
continuance This fact of having constantly before his 
eyes the wonders of the individual family or order which 
he ıs investigating 1s apt to cause the specialist to forget 
for the time that there are hundreds of other families 
equally interesting, beautiful, and wonderful in their con- 
struction and life-histo1es Itis only by endeavouring to 
base his special knowledge upon the wider foundation of 
general interest in the works of nature that the naturalist 
escapes this error, and appreciates the harmony between 
the particular class and other equally glorious types of 
hfe Endeavourig to bear all this in mind, I feel that I 
am not justified in sd@ying that the Onbatide have any 
clarm on the biologist beyond that of Jany of the endless 
varieties of other forms of animals „but I do say that they 
have an equal claim , and*I think I may confidently assert 
that any observer who inguires into the complex stfucture 
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of these minute creatures, then singular hfe-historieg or 


the quaint and somewhat exceptional habits of some of j 


the species, will rise from his task fully rewarded for the 
time that he has spent ” 

The work is divided into two parts m the first the 
author gwes an account of the terminology, literature, 
classification, development, habits, methods of collection 
and preparation, and anatomy, while the second 1s 
devoted to descriptions of the genera and species 

The principal home of the Oribatidz 1s in moss*of 
various sorts, on lichens, and in fungi , others hive in dead 
wood, many are found in the debris under furze bushes, in 
the needles of which the nymphs burrow Pelops, Hoplo- 
phora, and others are found among the fallen leaves of 
Scotch pines , some frequent other trees, while Ovzdata 
sphagni and Notaspis lacustris are aquatic The whole 
family with one doubtful exception are vegetable feeders , 
and, being without any weapons of offence, are all the more 
in need of defensive arrangements, with which indeed they 
are liberally provided Their carapace is thick, with 1m 
many cases curious provisions for the protection of the 
legs, and they most of them have the habit of shammuing 
dead 

Mr Michael differs from the account given by Nicolet 
of the internal anatomy ın several important respects, and 
considers that the conspicuous organs, usually called 
stigmata, are really organs of sense, probably of hearing 
or smell, and he says, “I incline to the former ” 

The life-history fails into four well-marked periods—the 
egg, larva, nymph, andimago Dujardin indeed asserted 
that the Oribatidze are viviparous, and the statement has 
been repeated in various standard books, but as a general 
rule the reverse is the case The egg is generally ellip- 
tical, or cylindrical with rounded ends In some cases it 
absorbs moisture, and the exterior membrane, being hard 
and brittle, splits longitudinally and allows the inner or 
viteline membrane to be seen through the opening 
This constitutes the stage called by Claparéde the 
“ Deutovum ” 

The larva is invariably hexapod, and all six legs are 
monodactyle, tridactyle tarsi being confined to the imagos 
The larval stage 1s comparatively short, generally lasting 
from three weeks to two or three months Mr Michael 
does not consider that the larva undergoes any change of 
skin until ıt passes into the nymph 

The nymph “ may be defined as the creature after it 
has become octopod,” but before the first month It 1s 
the principal period of growth and occupies a consider- 


able proportion of the lifetime, “ıt ıs also the tame of- 


gay colouring and of beauty” “ When the nymph 1s 
fully fed, and is about to become an 1mago, it creeps into 
a hole, or sorge other sheltered position, stretches out its 
legs, fixing its large monodactyle claws firmly into the 
substance it 1s resting on, and then gradually becomes 
inert, perfectly motionless, and to all appearance dead , it 
ceases to feed, and*does not eahbit any stgn of hfe if 
touched or injured ” 

Mr Michael coincides with the opinion of Claparède 
and Mégnin that during this period there 1s an entire re- 
organisation of the mternal structures, and “the different 
parts of the body of the adult are formed, not at the 
expense of the same parts of the nymphs, but from the 
general body substanc® 7 
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Tull Mr Michael traced the life-histo11es of these crea- 
tuts, the immature stages of eight species only were 
known to us Nicolet, indeed, gives eleven, but as to 
three he is, in Mr Michaels opmion, certamly in error 
In all othe: species the life-history when known has been 
traced by Mr Michael himself 

In breeding Mr Michael used glass cells “ composed of 
ordinary miceoscopical glass slips 3 X 1 inch, having in 
the centre, fastened by marine glue or Canada balsam, a 
glass ring made of a transverse slice of glass tubing about 
Z or % inch mm diameter, the length of the tube, and 
comsequently the depth of the cells, beng usually about 
@inch ‘The tubing I employ is of tolerably thin glass, 
1f very thick ıt 1s opaque, and leaves little room inside 
the cell Over this a thin glass cover, rather larger than 
the diameter of the tubing, was laid, either a circle or a 
square , the latter 1s often handy, as the projecting corners 
are convenient to take ıt on or off by, or sometimes a 
second slide or a bioken piece of one 1s more serviceable 
This cover was always quite loose, and simply held on by 
an ordinary brass-wire microscopical spring-clip, of 
course the upper edge of the slice of glass tube required 
to be smooth, so that the cover would he flat upon it, and 
not allow the minute prisoners to escape A cell so pre- 
pared was carefully cleaned out, and examined under the 
microscope, to see that it did not contain Acarina or ova 
A small piece of thick white blottmng-paper, not large 
enough to cover the-whole bottom of the cell, was then. 
placed in it and damped , a piece or two of growing moss 


or fungus was then placed in the cell, having fitst been | 


carefully examined under the micioscope to see that it 
also was free from Acarina and ova, and the cell was then 
ready for use One or two specimens of the larva, nymph, 
or species to be observed, were placed ın the cell, never 
so many but what I knew each individual specimen, the 
cover was put on, fixed with the chp, a label with a state- 
ment of what was inside affixed to the slip, and the whole 
put away in the dark or very dull light ” 

Another good mode of providing the fungus-eating 
species with food M: Michael found to be by putting a 
munute piece of mouldy cheese in the cell, this soon bore 
a fine crop, which was highly appieciated. He found 
these simple cells answer better than any more elaborate 
apparatus Mr Macintyre’s ingenious cork cells, so useful 
for many small insects, are not suitable for O1ibatidee, in 
the first place because many are wood-borers, and even 
those which are not often get lost in the mnterspaces of 
the cork He also found that these cells got dry more 
rapidly 

He tells us indeed (and having had some experience in 
similar observations I doubt not that it 1s so) that no por- 
tion of his work has been either more labgrious or more 
interesting than that of tracing the hfe-histories of the 
different species through their immature stages The 
creatures are minute, scarcely visible indeed to the naked 
eye, they ayoid the light and always endeavour to hide 
themselves, and yet they must be frequently examined to 
see what ıs going on They must not be touched with 
any hard instrument, and lastly their transformations last 
fo. many months, sometimes for mote thar a year 

It 1s obvious indeed that his observations required great 
and constant care The hygrometric condition of the cell 
required continued watching, since if ıt were made too 

6 


damp or allowed to get too diy, even for an hour, the 
labour of months would be lost Mr Michael carried his 
mites about with him on any journey, but it 1s obvious 
that alone ne would haye been wholly unable to devote 
sufficient time to the care of them, and it was, he tells us, 
mainly to his wifes patient attention and skilled fingers 
that his success in rearing them was due To Mrs 
Michael then, as well as to her husband, we will tender 
our warm thanks and congratulations on this excellent 
contribution to the natural history of the British Isles 

f JOHN LUBBOCK | 


INJURIOUS INSECTS 


Reports of Observations of Ingurious Insects and Common 
Crop Pests during the Year 1883, with Methods of 
Preservation and Remedy By Eleanor A Ormerod, 
FRMetSoc, &c Pp 1-80 and 1-16 (London: 
Simpkin, Marshall, and Co, 1884) 


E have to congratulate Miss Ormerod on having 
again produced an excellent summary of the evı] 
doings of .njurious insects 1n this country duimng the past 
year It 1s full of interesting and useful information, from 
personal observation, and from the reports sënt in by the 
staff of ass.stants she has enlisted into her service Re- 
garded from a populai point of view these annual Reports 
do great service by explaining to those interested the real 
nature of their insect foes , from a scientific point of view 
they may do good service by stimulating inquiry, and 
occasional'y binging to light the hitherto unknown life- 
histones of certain species, and they should do para- 
mount service from an economical point of view This 
latter 1s really the most important of all, and the 
item of expense in application of remedies is always 
a serious consideration With some crops ıt may some- 
times be doubtful if the outlay would be sufficiently re- 
couped, with others (hops for example) the case 
different In that year of hop-famine, 1882, we heard of 
ane giowe: who expended 157 an acre on washing, and 
was amply and abundantly repaid, but if all had done the 
same his profit would have been much less, though the 
general advantage would have been much greater 
possibly in his case his gardens were compafatively 


isolated, and not subject to migrationg from those of less , 


careful neighbours While on this point we observe that 
Miss Ormerod is inclmed to believe in the supposed 
migration of the hop-aphis from plum to hop The habit 
of migration in 4pfzdes from one plant to another totally 
different 1s most strongly asserted by Lichtenstein, and 
almost as strongly pooh-poohed by others At present 
we incline to the side of the gbservant French savant, 
because ke states results from actual observation and 
experiment, whereas his opponents sunply deny the 
possibility 

On one point we do not think Miss Ormerod has 
proved hei case She inclines to the belief that Myriopods 
(“False wire-worms ” as she terms them) ave “ pests,” and 
do devour healthy vegetable growth , nothing 1s mpos- 
sible, but more proof than that givén will ke required in 
order to convince those gvho hold a contrary opmion 

That much vexed sparrow question 1s touched upon, 
not in a manner favourable to the sparrow Itis really a 


vexed “question, and we fear ll remain so In the 
s ve 
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write1’s garden the sparrows are at this moment doing ' to attack the masterpieces 1eferred to at the outset of our 
their best to clear the rose-trees of the “green-fly” that | notice ° 
infest them, and there can be no doubt that at this season | A Collection of Examples on the Analytic Geometry of 
the sparrow ıs almost entirely insectivorous , at other Plane Contes, to which are added some Examples on 


seasons it 1s almost equally granivorous, possibly aj] Sžero-Conıcs By R A Roberts, MA, (Dublin 
judicious thinning of sparrows may be salutary, but | University Press Senes, 1884 ) 
those who advocate wholesale slaughter should bearin | WE had the pleasure of noticing with commendation 


mind the results of the mdiscriminate destruction of | (NATURE, vol xxvi p 197) a previous collection of 
examples by Mr Roberts on conics and Sme of the 
raptorial birds ın thes® islands 


higher plane curves This has all the merits of the 
Miss Ormerod ıs not always happy in her nomenclature | former work, with, we fancy, increased power and skill 1g 
Excepting in one book there is no such thing .known as | the methods employed A portion of the exercises 15 
‘eTyberima prosapraria” (p' 5), the specific appellation | common to both works Much space is devoted to the 
rightly belonging to an entirely different insect, more- discussion of properties of circles connected with a conic, 
over had she consitlted any recent work or hist on Aleera- especially of circles having double contact with the curve 


Great use is here made, and effectively, of elliptic coor- 
Lepidoptera she would not have penned the footnote that ! dinates “This iad simplifies Bratt he study of 


appears at p 67 relations involying the angles of intersection of such 

The illustrations (even if most of them be old and | systems,” zz as have double contact with two fixed con- 
familar) are good, and add to the usefulness of the | focal conics, “whose differential equations take a simple 
Report form” In all there are fifteen chapters, the last of which 


: treats of sphero-conics , m this chapter also much use 1s 
3 ? 
In future Reports we think it deserves Miss Ormerod’s ! made of elliptic coordinates The collection 1s likely to 


consideration whethe: a meteorological summaly 1n | be very seiviceable to jumor students, and will be con- 
tabular form would not prove a useful addition, compiled | venient for i1eference generally After perusal we have 
especially with regard to the comparative abundance or ; not detected, we believe, any errata that will cause such 
scarcity əf particular injurious species in former jeazts, students as can use the book with profit any trouble 


m connection with the temperature and ramfall in every | Mineralogy Vol II Systematic and Descuiptive 





month of each year R McL By J H Collins, FGS (Colhns’s Advanced Science 
° Series) (London and Glasgow W Collins, Sons, and 

i Co, 1883) 
OUR BOOK SHELF Tuis little book 1s not, neither does it profess to be, more 


An Bloor Tr th gral ayn | Šan a par of er nae eas 
taining Applications to Plane Curves and Sus faces , See S yas p ; 


; - | and the work seems to be biought up to latest date 
fests, (one ) Bye Wilamsn TRS The only point m which the author lays claim to 011- 


ginality of treatment is the classification, and ıt 1s precisely 
A WORK by Mr Wulhamson is hke good wine, and needs ! here that exception may be taken to the book, with its 
no commendation fiom us Wenote that this has reached ' system of Pyritoids, Spathoids, Haloids, Plethoids, 
a fourth edition, but Mr Wilhamson does not rest content | Brithoids, &c , and partial neglect of 1isomo1phous groups 
with what he has already achieved He has gnen a Cerussite, for example, is grouped with phosgenite instead 
touch here, brought out into greater prominence a feature ' of with aragonite, witherite, &c 

there, and not only so, but he has at last added a new There are a number of crystal figures, but the notations, 
detail in the shape of a chapter on multiple integration ! where used, are not consistent, and in one case, where 
In our notices of former editions we have drawn attentior!! the cleas ages of barytes are wrongly described, the notation 
to the absence of such a chapter, and we are glad to see ' 1s meaningless 

that he has at last introduced what he hopes “will be | There are several ty pographical and other errors which 
found a useful addition to the book” We need only re- l should be corrected in a second edition—e g “Senaviza” 
mark fugther that this edition has 393 pages against 375 | (p 61) should be “ Serravezza” , feather-ore (p 60) should be 
pages in the third edition | referred to jamesonite, and not to berthierite , “ eulitite ” 
l 


239) should be “ eulytite ” 
An Elementary Treatise on Solid Geometry By Charles (P It 39) scaicely be expected that the book will be much 


Smith, MA (London Macmillan and Co , 1884 ) used by the “practical miners, quairymen, and field- 
Mr SMITH has already won his spurs as a mathematical geologists” for whom ıt 1s intended The other readers 
writer by his admirable “Comics” This work, as far as , for whom the author writes, “students of the science 
possible, ıs on the same lines It ıs not intended to | classes,” may however find it a useful and compendious 
supersede the classic treatises by Salmon and Frost any ' book of reference, as contammmng a very complete list of 
more than his former book was to take the place of the | minerals 


splendid work on “Comice” by the former of the above- 
P y D a, Handbook of ertebrate Dessectton Part ITI “ How to 


Pai writers A feature in Mr Smıth’s treatment of D ta Rodent” ByH N ll Martin. D Sc.M D 
the subject is the early discussion of the different surf; issect a Rodent” By ewell Martin MOD, 
J y ER A M A, and William A Moale, M D “(New York Mac- 


which can be represented by the general equation of the 
second degree , and in the way in which these surfaces muillan and Co, 1884) 


| 

are here handled we think the student will be much ın- | INethe third of their series of Handbooks of Vertebrate 
| 
| 


terested The discussion ıs full and very clear An | Dissection, Drs Martın and Moale descnbe a mammal, 
excellent collection of exercises adds much to the value of | taking as a type the common tat 

the book for students those in the body of the chapters In spite of the authors’ 1emark in the preface that “he 
being well fitted to brfig the text home to the reader | who aspues to become a comparative anatomist, and yet 
For the majority of students we shquld say, “Read Smith’s | finds a rat too small for the observation of all the main 
‘Sold Geometry, and you will not neef any other work” ' facts in its structure, has mistaken his vocation,” we think 
Those who wish to penetrate into thé inmost recesses will ' that, for beginners, a larger mammal would have been 
find that they have been helped by the study of thisgwork ' preferable—at any ratę for those who do not aspire to 
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become comparative anatomists, but only wish to gain a 
hftle knowledge of Vertebrate anatomy It is not an easy 
matter, for instance, for a beginner to dissect out the 
nerves of the head and neck im so small a mammal as 
the rat, and even the less delicate dissections can be done 
much more satisfactoily on a larger animal 

The directions for examination and dissection are clear, 
but scarcely full enough in some places The methods 
given as regards the vascular system, for instance, me 
somewhat meagre, and the muscles are not touched upon 
at all The woodcuts, which lustrate the skull only, are 
wmugh, and we fail to see much advantage in giving figures 
of the skull when the soft parts—ullustrations of which are 
s8anuch more required by the student—are neglected 

It would perhaps have been as well to omit the question 
as to the homology of the malleus and incus, given on the 
fiist page, as recent researches seem to throw so much 
doubt on this point 

Apart from the defects to which we have called atten- 
tion, the book ıs well arranged, and any one wishing to 
learn from it how to dissect a Rodent will be greatly helped 
by its systematic directions and accurate descriptions 


A Course af Instruction in Zootomy (Vertebrata) By T 
Jeffrey Parker, BSc, Professor of Biology in the 
University of Otago (London Macmillan and Co, 
1884 ) 


ALTHOUGH the study of biology has advanced very 
rapidly of late years, there 1s still a great want of really 
good text-books ın several of its branches The volume 
before us, which forms the latest addition to the excellent 
seues of “ Manuals for Students,” 1s an attempt to fill up 
one of the most patent of these gaps, and teachers and 
students of morphology have alike reason to be gratéful to 
Prof Parker for the manner in which he has performed 
his work 

The book consists of a short introduction on the methods 
of dissection, injection, and preservation of specimens, 
followed by a series of descriptions of certain typical 
Veitebrates, with practical directions for their examination 
by dissection o1 otherwise The types described are the 
lamprey, skate, cod, lizard, pigeon, and rabbit, and have 
been chosen partly from their intrinsic importance, and 


- partly because they “are mostly such as can be readily 


obtained at any time of year” 

The selection of animals ıs a judicious one, though we 
should like to have seen Amphioxus included ın the list , 
the descriptions are clear and accurate, and the practical 
duections good The book ıs of convenient size, well 
punted, and admirally ulustrated by a series of upwards 
of seventy figures, which, with very few exceptions, are 
olginal Many of these figures, notably those of the 
lamprey and those of the nervous and vascular systems 
throughout the book, are of unusual excellence, and both 
author and publishers deserve much credit for having so 
fully recognised the necessity of providing new illustra- 
tions n place of the old worn-out and often incorrect ones 
that have disgraced our zoological books for so many 
yeais A few of the figures might with advantage be 
rather larger and more diagrammatic 

While freely and gratefully acknowledging the merits 
of the book, which are such as to insure“its adoption at 
once ın all morphological laboratories, there are certain 
features which we think should not escape criticism 
Thus the general arrangement of the book might easily 
be unproved the “indented” paragraphs will certaimly 
be taken for mimo: rathe: than majo: subdivisions, the 
system of numbering the paragraphs does not appear to 
us to serve any useful end, and the repetition of the title 
of the book on every alternate page is simply throwing 
away a valuable opportunity of facilitating reference 

A far more serious objection, however, is the very small 
allowance of that “salt of morphological ideas” which 


Piof Parker extols in his preface but almost entirely | 


s 


omits to supply us with ın the book itself Thus, although 
the several types selected are arranged in a progressive 
series, there 1s practically no attempt matle to compare 
them with one another, or to direct the student’s atten- 
tion to the modifications undergone by the various organs 
m advancing from generalised to more specialised types 
Again, it 1s surely asmistake to describe the bones of the 
skull one by one, without any reference to their positions 
as regards the morphological elements of which the skull 
consists, or even the distinction bétween cartilage bones 
and membrane bones, and the same objection apples 
with especial force to the description of the urinary 
organs 

However, in thus criticising what appears to us 1% 
weak side, we are fully aware that we are finding fault 
with the conceptions which Prof Parker has had of the 
type of book wanted rathe: than with the manner in 
which he has cained out his own ideas on the subject As 
a practical laboratory guide, the “Course of Instruction 
in Zootomy ” 13 a valuable addition to zoological literature, 
and one which will certainly meet with ready and large 
acceptance AMM 


Van Nostrand’s Science Series Dynamic Electrictty 
By J Hopkinson, J N Shoolbred, and R E Day 
(New York Van Nostrand, 1884) 

Dynamo-Eleciric Machinery By Prof Silvanus P, 
Thompson (New York Van Nostrand, 1884) 


THESE latest additions to Wan Nostrand’s “Science Series” 
are reprints of pamphlets published in England The 
first of the volumes contains a lecture by Dr Hopkinson, 
which originally formed one of a series delivered at the 
Institution of Civil Engineers a year ago, a paper by 
Mr Shoolbred, also delivered last year and a little work 
on electric calculations, drawn up by Mr Day for the 
evening science classes at King’s College, published 
in 1882 by Messrs Macmillan and Co For the title 
“ Dynamic-Electricity,” the American publishers of this 
medley are alone responsible The othe: volume ts a 
reprint of Prof Thompson’s Cantor Lectures, with an 
introduction by Mr F L Pope Mr Pope’s idea of 
editing appears to be to reprint baldly from the unrevised 
English issue and to foist into the book two or three 
large unexplained diagrams of Edison’s and Weston’s 
forms of dynamo We cannot congratulate either the 
authors or the publishers on the issue of these unauthor- 
ised editions 


The Principles and Practice of Electric Lighting -By 
Alan A Campbell Swinton Pp 172 (London 
Longmans, Green, and Co, 1884) a 


THIS 1s a handy and well-written account of the chief 
kinds of machines and lamps used ın electric hghting , 
perhaps the best of the numerous small works lately pub- 
hshed on the subject It ıs full of information and in 
almost every respect up to date, though the chapter on 
the cost of electric lighting is already more or less put 
out of date by the progress of invention The author 
writes impartially and agreeably He should not call the 


“watt ” a unit of energy 
e 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions exbressed 
‘by s correspondents Nether can he undertake to 1eturn, 
or to correspond with the writers of, rejected manuscripts. 

No notice ts taken of anonymous communications, 

(TZ: Editor urgently requests correspondents to keep their letters 
as short as possible The pressure on Ars space is so great 
that it ts impossible otherwise to tusure the appearance even 
of commuricatrons contaimng interesting and novel facts | 


“The "Rings of Saturn 


IN the interestifig account of the observations of Messis Henry 
on the ngs of Saturn (NATUR, May 29, p 105) they seem to 
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consider the bright ring they then saw as new On looking over 
my note-book I find Į observed indications of such a bright ring 
extending inwards as far as the hmb of ball The exact words 
are, ‘I see a brighter line here,” with a sketch according in 
position with the position of the mng shown by Messrs Henry 

The date of this obseivation ıs November 28, 1881, 11h 35m 

toith 55m I had noticed a great difference in comparing this 
observation with the fine sketch (given “in “‘ Instruments and 
Publications of the US Naval Observatory, 1845-1876”) by 
Trouvelot, made with the large telescope at Washington ın 1875 

In this sketch this edg@ that I saw bright and that Messrs 

Henry show brighter, 1s shown as dull and breaking up. It ıs 
true that Trouvelot saw and sketched the ofher side of the rings, 
but that will scarcely account for what is certainly a great differ- 
ece In the text relating to this drawing of Trouvelot’s this 
occurs ‘‘QOf this and the succeeding figures ıt may in general 
be said that nothing ıs laid down which was not seen by more 
than one observei he exception to this 1s in the case of the 
notches represented on the inside of the outer ring of Saturn, 
which were seen by M, Trouvelot with the 15-mch telescope of 
Harvard College Observatory, and again m Washington, and of 
whose existence he has no doubt ” 

It will be extremely interesting to know what M Throuvelot 
can now see with the same instruments, as the evidence of rapid 
change 1s very stiong A AINSLIE COMMON 

June 





An Experiment in Thought-Transference 


THOSE@f your readers who are mterested in the subject of 
thought-transference, now being ipvestigated, may be glad to 
hear of a little experiment which I recently tred here The 
series of experiments was originated and carried on in this city 
by Mr Malcolm Guthrie, and he has prevailed on me, on Dr 
Herdman, and on one or two other more or less scientific wit- 
nesses, to be present on several occasions, to critically examine 
the conditions, and to impose any fiesh ones that we thought 
desirable I need not enter into particulars, but I will just say 
that the conditions under which apparent transference of thought 
occurs from one or more persons, steadfastly thinking, to another 
in the same room blindfold and wholly disconnected from the 
others, seem to me absolutely satisfactory, and such as to pre- 
clude the possibility of conscious collusion on the one hand o1 
unconscious muscular indication on the other 

One evening last week after two thinkers, or agents, had been 
seveial times successful in instilling the idea of some object or 
drawing, at which they were looking, into the mind of the blind- 
fold person, or percipient, I brought nto the room a double 
opaque sheet of thick paper with a square drawn on one side and 
a cross or X on the other, and silently arranged ıt between thes 
two agents so that each looked on one side without any notion 
of what was on the othef The percipient was not informed in 
any way that a novel modification was being made, and, as 
usual, there was no contact of any sort or kind, a clear space of 
several feet existing between each of the three people I thought 
that by this variation I should decide whether ether of the two 
agents was more active Than the other , or, supposing them about 
equal, whether two ideas in two separate minds could be fused 
into one by the percipient In a very shoit time the percipient 
made the followmg remarks, every one else being silent ‘* The 
thing won’t keep still” ‘‘I seem to see thmgs moving about ” 
“First I see a thing up there, and then one down there” “I 
can’t see either distinctly ” The object was then hidden, and the 
percipient was told to take off the bandage and to draw the im- 
pression in her mind on a sheet of paper She drew a square, 
and then said, “There wd the other thing as well,” and 
drew a cross inside the sqware fiom corner to corner, saying 
afterwards, ‘‘I don’t know what made me put it mside ” 

The experiment ıs no more conclusive at evidence than fifty 
others that I have seen at Mr Guthrie’s, but ıt seems to me 
somewhat interesting that two minds should produce a discon- 
nected sort of impression on the mind of the percipient, qute 
different from that which we, had formerly obtained when two 
agents were both looking at the same thing Once, for instance, 
when the object was a sude drawing of the main lines in a 
Union Jack, the figure was reproduced by the percipient as a 
whole without misgiving , except, indeed, that she expressed 
a doubt as to whether its middle horizontgl line were present or 
not, and ultimately omitted it, OLIVER J LODGE 

University College, Liverpooh June 5 ¢ 
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The Earthquake 


SHORTLY after the shock of April 22 (which, by the way, w&s 
felt here and m Doughty Street by people in bed at the time) I 
commenced to collect evidence for the preparation of a detailed 
report, at fist with the object of placing the materials at the 
disposal of any mdividual or Society that might be willing to 
take the matte: up, as I felt certain that such a visitation would 
not be allowed to pass without attiacting the attention of scien- 
tific men It afterwaids occurred to me that, as the focus of 
the disturbance was m East Essex, the most appropriate Society 
to undertake the publication of the report would be the Essex 
Field Club, within whose province the subject fairly comes 
Having secured the assistance of one of our members, Mi™ 
Wilham White, I brought the matter before the meeting of the 
Club on April 26, and, a week later, took the opportunity &f 
going over the districts most affected, taking notes and measure- 
ments of the angles of ciacks, twists of chimneys, the positions 
of stopped clocks, and collecting all other mformation bearing 
upon this which 1s certaimly the most serious earthquake that has 
been recorded in Britain On tlus journey I was accompanied 
by Mr T V Holmes (late of the Geological Survey) and Mr. 
Willam Cole (Hon Sec of the Club), Dr Henry Laver and 
Mr J C Shenstone, of Colchester, giving us the benefit of then 
local knowledge as guides Starting from Colchester, we visited 
Wivenhoe, Rowhedge, East Donyland, Abberton, Peldon, 
West and East Mersea, Langenhoe, Fingringhoe, and the inter- 
mediate hamlets 

Hearing that my friend Mr G J Symons had also been over 
the ground, I communicated with him, and he kindly agreed to 
place the whole of his matenals, consisting of field-notes, maps, 
correspondence, and newspaper reports, at my disposal as soon 
as he had completed a short report which he was preparing for 
his Monthly Meteorological Magazine, and which appears in the 
May number of that excellent periodical Mr EI B Knobel 
(Sec R A S), having also visited the district, has favoured me 
with some notes and observations, and the local press having 
taken the matter up on our behalf, a set of queries applying for 
information on the most essential points has been freely circu- 
lated throughout the county As the result of our jomt labours, 
I now possess a vast amount of material that requires redneng 
(both literally and ın the astronomical sense), and upon which 
I have been engaged for the past few weeks , but as the com- 
plete discussion of all the facts will take a considerable time, I 
refrain for the present from expressing any views either in con- 
firmation of or in opposition to those already put forward by 
your correspondents In the meantime I will ask permission to 
appeal either directly or through your columns for further in- 
formation from scientific observers R MELDOLA 

21, John Street, Bedford Row, June 7 





I NOTICE that in Mi Topley’s account of the earthquake in 
your issue of May 1 (p 17) there 1s no record of its having been 
felt ın any part of Surrey Jn order that those mmterested may 
fill ın further points, I send you the tnclosed interesting letter I 
have 1eceived from Mrs Bernard I may also add that it was 
felt near Farnboro’ on the South-Western line of railway 

Deepdale, Reigate, June 6 H H GODWIN-AUSTEN 


“ Ove ross, Rost, Herefordshire, June 2 


“I oNLY felt it shghtly, but quite decidedly We were at 
Bentsbrook on the Holmwood at the time The house is rather 
high, and I was sitting up in bed in an upstairs bed-room, when 
at about 9 30 or perhaps a httle sooner, I distinctly felt the bed 
shake (from head to foot, I think west to east, not across) two or 
three times, and after a pause shake agaminthe same way I had 
no watch to see the exact tıme, but I had heard the clock strike nine, 
and guessed it-was about twenty or twenty-five mmutes past I did 
not see any furniture move, 1t was too slight for that. But I re- 
marked on it to a servant who came up a short time after, and 
said I feared there had been a dynamite explosion m London. 
I was very much interested to see ‘Earthquake in England’ m 
the paper next morning, and to think that I had felt ıt so far off. 
Mr Charles Chaldecott (the doctor at Dorking) told me another 
lady, I think in Dorking, had felt 1t too 

“K M BERNARD” 





Ld 
Kohirausch’s Meter-Bndge 


Mr GLAZEBROOK, ın commentmg at the Physical Society on 
my use of Kohlrausch’s meter-bridge with the telephone for the 
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m easurement of the resistance of the human body, suggested that 
the latter instrument was too sensitive, and that from self-mdaction 
perfect silence could not be obtained Both these remarks are 
true , but if ume and the chanman had peinntted, I should have 
said that absolute silence 1s rarely got but that the mmimum of 
sound 1s so easy, after a little practice, to estimate, that one- 
hundredth of a revolution on either side of it 1s instantly de- 
tected The bridge wire takes ten turns on the banel, con- 
sequently this amount is the thousandth pait of a wire thiee 
metres long « Using a fixed iesistance of 100%, the possible 
eror 1s quite unimportant, and even with 1000* it 1s far within 
other instrumental accidents 

@ But as in the somewhat similar case of counting ‘‘ beats” 
between tuning-forks, a sensitive and an educated eai is needed 
Ast fiist starting I found that I made considerable mistakes, 
one of which 1s recorded in a paper contributed to NATURE 
some weeks back W H STONE 

Wandsworth 





Simple Methods of Measuring the Transpiration of 
Plants 


THE “‘potétométie” desciibed in NATURE, May 22, p 79, ap- 
pears to be an ingenious but a rather complicated instrument Ex- 
perience has, however, taught me that the extremest simplicity 1s 
most desuable Mi Ward hints at difficulties of mamipulation 
which are quite conceivable The plan I have adopted, and find 
to answel, as far as ıt goes, 1s to insert the cut end in a small 
test-tube and cover the surface of the wate: with a httle ol The 
whole can then be weighed to three places of decimals, and the 
absolute amount of loss in a given tıme 1s easily ascertainable 

But a serious objection must be made against all experiments 
with cut shoots and leaves, for they can only give, at best, un- 
satisfactory results The amount of transpnation varies so much 
unde: the ever-changing conditions of light, heat, dryness, &c , 
that it 1s only by a long senes of comparative experiments with 
the same specimen that the differences peculiar to each kind of 
plant can be asceitained , and no cut shoot can be employed for 
two or three days, much less for several days, as are necessary 
for obtaining satisfactory results , as the amount of loss steadily 
decreases till death ensues, although the shoot may be apparently 
quite healthy for along time I have been expe:imenting for 
several summers on the transpuation of plants under coloued 
lights, and at first used cut specimens, as so many experimenters 
have done, but I found they were most untrustworthy I now 
grow the plants in mimature pots, which aie covered up in 
gutta-peicha sheeting These can be weighed to two places of 
decimals By this simple method all difficulties are entirely 
obviated GEORGE HENSLOW 

Drayton House, Ealing 





Worm-eating Larva 


THE following note, which I received from the Rev Robt 
Dunn of Cricklade, may be worth publishing ın 1efe1ence to Piof 
McKenny Hughes’s ‘‘ Notes on Earthworms ” Mr Dunn says 
“Ths afternoon (May 6) on a gravel path I saw a worm 
wriggling in an unusual way, and stooping down I saw that a 
big earthworm had a smalleı worm hanging on at the belt or 
knob, or whatever you call it , so I got a bit of stick and pushed 
off the parasite and found ıt no worm, but I should say a sort of 
centipede, with a very red head, about one inch long So I 
captured him and put him in methylated spit, when he 
vomited what I piesume was worm’s blood ” He further adds 
that what the beast vomited was a stream of c1imson fluid , it 
separated at once into white flocculent matter with brick-red 
specks, but since it has all iuned mto a wihute® sediment Mi 
Dunn sent me the animal, which proves to be the larva of a 
beetle, either one of the Staphylinidze or Geodephaga + 

Southampton W E Darwin 
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Cultivation of Salmon Rivers 


I HOPE we may assume, fiom the paragraph which appears 
among the “Notes” in your issue of last Thusday (p 129), 
that the Fishery Board for Scotland 1s about to take some active 
couse towaids the removal of obstiuctions to the ascent of 


zi Mr W F Blandford has called my attention to an account of a similar 
encounter between a worm and a larva given in Dallas's “Elements of Ento- 
mology,” p 6 °. 
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salmon up Scottish rivers When you say the Boaid ‘is specially 
desirous to introduce as soon as possible æ fishway at the falls, 
and this, wnen done, would open up sonfe 500 miles of 
excellent fishing and spawning giound,” I hardly think you can 
be alluding to any one particular river Am I corect in sup- 
posing you refer to the aggregate mileage of rivers m Scotland 
now closed by #eésrad obstructions, z? e waterfalls? The Report 
of the Special Commission to ingsure into the condition of the 
salmon fisheries of Scotland, published in 1871, informed us 
that the River Tay alone had some 115 miles of river blocked 
against the salmon by the two natural A of the Tum- 
mel Falls and the Falls of Gmiy on the two important Tay 
tributaries fiom which the respective waterfalls aie named If 
you ‘‘Note” meant to include the entne mileage of Scottish nverg 
se1lously affected by artificial dams of a more or less obstructive 
character (and their name 1s legion in Scotland), as well as by the 
natural barriers that occur, I think 500 mites of obstructed fish- 
ing and spawning ground 1s fai too low an estimate , 1t might in 
fact, I should say, be multiplied at the very least by thee Now 
that theoretical :laythings are being laid aside, and ın then place 
appears a prospect of a more sound, natural, and scientific basis 
being made the foundation of our future salmon cultivation, the 
absolute necessity of opening up the natural bieeding-beds of 
the fish will, ıt 1s hoped, become patent to every one, and the 
dream of my old fiend the late Wilham J F fennel, the father; 
so to speak, of om: modein salmon fishery legislation and salmon 
river cultivation nay at last be realised ‘‘If I live,” he said 
to me one day (I haidly care to remember how long ago ıt was, 
o1 how soor. after he was taken fiom us), ‘‘I shall never rest 
until every weir and mill-dam in the three countpies—england, 
Ireland, and Scotland—has a thoroughly good and permanent 
salmon ladder built upon ıt or into it, o1 around ıt We have 
shown we can restore the fisheries , we must now restore the 
uves That, sx, 1s the true position to take i, and that must 
be om next am” Had Mi Ffennel hved, iver restoration 
would probably have progiessed more than it has during the last 
decade Mark HERON 
June 9 


[The falls referred to m om note on the Fishery Board for 
Scotland last week (p 129) are the Falls of the Tummel —Ep 


A RARE BRITISH HOLOTHURIAN 


F the s.x species of Holothurians with shield-shaped 
tentacles (the Aspidochirotee) that are known to 
occur on the shores of the North Atlantic Ocean, two— 
H obscura and H agelutinata—were so shortly described 
ey Le Sueui as to be still strange to American naturalists ; 
no definite statement as to the presence of a true, that 1s, 
aspidochirote, Holothuiian ın the Bntish seas has evet 
made its way into any systematic revision or synopsis of 
the class 
Shortly, however, after the publication of “Forbes’ 
“ British Starfishes,” Mr Peach of Gorran Haven, Corn- 
wall, published in the Annals and Magazine of Natural 
Hestory for 1845 (vol xv p 171) a short article on the 
“Nigger” or “ Cotton-Spinner” of the Cornish fishermen, 
in which he quite nghtly remaiks that no typical Holo- 
thu1ian with twenty tentacles had been observed by Forbes, 
and exhibits a just pleasure in being able to say that he 
had discovered one Later, two Irish naturahsts—Prof 
Kinahan and Mr Foot—separately noted the ‘existence 
of what ore called Cucumaria niger and the other Holo- 
thurta niger With an excepti@n to be mentioned mme- 
diately, no writer has for nearly forty years given the 
least indicatior. of a knowledge of the existence of this 
“ Cotton-Spinner,’ and it may therefore be supposed that 
it was always with interest that I examined any form 
that came fiom the British seas A short time 
since, on opening a Holothunan that had been ın 
the Butsh Museum for nearly etwenty years, I found 
that, instead cf those tubules which, atismg fiom the 
wall of-the clozza, were first seen by Cuvier, and called 
Cuvierian organs by Johannes Muller, being small and 
inconspicuous, or as often lmppens, altogether absent, 
they formed rather a large, almost solid, compact mass of 
e ’ a 
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closely-packed tubes, which overlay the rectal portion of 
the intestine, and occupied nearly one-third of the general 
body-cavity »* 

On comparing the general structure of this animal with 
the account given by Mr Peach, I found that his article 
dealt so httle with anatomical points that ıt was impossible 
to say whether or no there was any eal relation between 
his “ Cotton-Spimner” and*my specimens, which, like his, 
were of Cornish origin There was, however, a physio- 
logical experiment that could be made, and which might, 
I hoped, be successful In the description given by ou 
modern maste: of Holothurian organisation, Semper says, 
in speaking of the Cuvierian organs “The sticky property 
oi these organs is known ın the true Holothurians, and 
in England they have even given the name of the 
‘Cotton-Spinner’ te Holothuria nigra” I attempted to 
draw out one of the tubes of the mass, and, as I hoped, I 
found it extend I threw ıt mto water, and I found that 
it swelled out More accurate experiment showed that it 
could be made to elongate twelve times and to swell out 
in water to seven times its diameter It was at once clear 
that I had before me the creature of whom Peach had 
written “It ıs extremely irntable, and, on being touched 
or disturbed, throws out a bunch of white tapered threads 
about an inch in length and one-eighth in thickness ” 
Peach goes on to say that they “soon become attenuated, 
either by the agitation of the wate: or the coming into 
contact with something,” but as he goes on to say that 
they stick to everything they ouch, I doubt not that, 
when that thing 1s alive it tries to run away, till the moral 
effect of the gradually elongating and as regularly swelling 
threads paralyses it with fear At Dr Gunther’s sugges- 
tion I tested the strength of these elongated threads, and 
I found that, when so thin as to be barely visible, sıx were 
strong enough to hold up a weight of between 800 and 
1000 grains 

I communicated a paper detailing the zoological and 
anatomical characters of this very rare form, which 
seems: to be known only to the fishermen of Cornwall, to 
the Zoological Society at their meeting on May 20, and I 
direct attention to it in this more widely circulated journal 
because it seems to show ın a very pointed way how from 
the absence of opportunity for investigating animals that 
hve not deeper than twenty fathoms we do not only 
remain ignorant of the contents of our own seas, but that 
we have in this “Cotton-Spinner” an opportunity of 
testing the hypothesis of Semper as to the function o 
these Cuvierian organs, and of putting on the basis of 
scientific observation and experiment the “great detesta- 
tion” m which, as Peach tells us, they are held by the 
fisherm@ While Cuvier regarded the organs to which 
in jater years he was made name-father as testes, and 
Jager and the great majority of subsequent writers as 
kidneys, Semper, who had unexampled opportunities of 
watching and examining them m the Philippines, came to 
the conclusion that they were organs of offence or defence 
To this conclusion the French naturahst Jourdan and the 
German Dı Hamann have been ied on the ground of 
histological observation, in England the only observa- 
tions yet made have been such as are possible in a 
museum with specimens tleat have been in spirit for nearly 
twenty years I earnestly hope that the line of investiga- 
tion indicated by the facts that are here recorded will be 
soon followed out by one who is working m a manne 
biological laboratory on the British coast 

F JEFFREY BELL 





VISITATION OF THE ROYAL OBSERVATORY 


s 
f Nancie visitation of the Royal Observatory, Greenwich, 
took place on Saturday last, whet there was a very 
numerous attendance of astronomer and representatives 
of the alhed sciences The Report this year does not 
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contain anything stmking, but enables us to see how 
usefully and smoothly the work of the Observatory has 
been going on during the past year Still novelties were 
not entirely absent, chief among them bemg the new 
Lassell reflector. 

The new dome for this telescope was completed by 
Messrs T Cooke and Sons at the end of last March, and 
1s in every respect satisfactory It ıs thirty feet in dia- 
meter, covered with paprer-midché, on an non framework, 
and turns with great ease The shutter-opeffing extends 
from beyond the zenith to the horizon and is closed by a 
single curved shutter (3 feet 6 inches wide at the zenity 
and 6 feet wide at the ho1izon), which turns about a pomt 
in the dome-curb opposite to the shutter-opening, and 
runs on guiding-rails at the horizon and near the zenith, 
the curved shutter being continued by an open framework 
to complete the semicircle This arrangement appears to 
leave nothing to be desired as regards ease of manipula- 
tion After the completion of the dome, the carpenters’ 
work on the flooring, &c, of the building and the attach- 
ment of the observing-stage (which 1s fixed to the dome) 
have necessarily occupied much time, and the building 1s 
hardly yet complete in all details The equatonal has 
required a numbe: of small repairs and general cleaning, 
some parts of the mounting having been probably strained 
ın process of removal, and the bearings in particular 
having suffered from wear and subsequent disuse, so that 
it has been necessary to raise the instrument and regrind 
these in several instances The mirror has been cleaned, 
and appears to be in very good condition as regards 
polish The definition on stars seems to be very good as 
far as it has been piacticable to test it before the mounting 
of the telescope has been put into proper order The 
delay ın the completion of the dome has necessarily de- 
layed the work on the mstrument, which is now 1apidly 
advancing to completion 

First among the astrononucal observations properly so 
called referred to by the Astronomer-Royal was the work 
done by the transit-circle “There is no change of import- 
ance to notice in this instrument, which has been kept in 
good working order A ieversion-prism for use with the 
collimators as well as with the transit-circle 1s being made 
by Messrs Troughton and Simms The sun, moon, 
planets, and fundamental stars have been regulariy ob- 
served throughout the year, togethe: with othe: stars from 
a woiking catalogue of 2600 stars, comprising all stars 
down to the sixth magnitude inclusive which have not 
been observed since 1860 Considerable progress has 
been made in obtaining the requisite three observations 
of each star, and there 1s a good prospect that by the end 
of next year, when ıt 1s proposed to form a new Nine- 
Year Catalogue, the whole of the stars will be cleared off 
The annual catalogue of stars observed ın 1883 contains 
about 1550 stars ” 

The following statement shows the number of observa- 
tions with the transit-circle made in the year ending 1884 
May 20 — 


Transits, the separatie limbs being counted as 


separate observations $213 
Dete:mimations of collimation e1101 303 
Detei:muinations of level e1102 360 
Cucle obsemations 5049 
Determinations of nadu point (included in the 
number of circle-observations) . 353 
Reflection-obseivations of stars (simulaily ım- 
cluded) 548 
(I + » 
As 1egards the computations— 
Clock times of tansıt ove: the true 
median, conected for collimation, 
level and azimuth e11018, are prepared 
to ° 1884 May 18 
Clock eroris and rates are determined to May II 
Mean RA ’s for 1884 January I are 
prepared to May Ir 
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In connection with this class of observation it 1s 1n- 
tewesting to remark that the mean error of the moon’s 
tabular place deduced from the meridian observations of 
1883 has been brought down to -+ 0 03s in right ascension 
and + o” 42 in longitude This result has arisen because 
in this year Prof Newcomb’s corrections to Hansen’s 
tables have been apphed in the Naztical Almanac, so 
that the comparison has reference to Hansen’s theory 
without his empirical term of long period (intended to 
represent the direct action of Venus) and with an empiri- 
cal alteration in ‘fhe epoch of the inequality resulting 
fom the indirect action of Venus The mean error of 
Hansen’s tables uncorrected was + o 82s,1n RA for the 
year 1882 

The most important reference to the spectroscopic work 
1s the following — 

“ For the determination of motions of stars in the line 
of sight, 412 measures have been made of the displace- 
ment of the F line in the spectra of 48 stars, QI 
measures of the @ lines in 19 stars, and two measures 
of the D lines in one star, besides measures of the dis- 
placements of the 4 and F lines ın the spectra of the east 
and west limbs of Jupiter, and in the spectra of Venus 
and Mars, and comparisons with lines in the moon or 
sky spectrum made in the course of every night’s observa- 
tions of star-motions, or on the following morning, as a 
check on the adjustment of the spectroscope Some pre- 
liminary measures have also been made of the F line in 
the spectrum of the Orion Nebula The progiessive 
change in the motion of Sirus, from i1ecession to ap- 
proach, alluded to in the last two Reports, is fully con- 
firmed by numerous observations since last autumn, and 
a change of the same character 1s indicated m the case of 
Procyon A discussion of the measures of all the stars 
observed here, on which Iam now engaged, shows that 
the results of the four periods—1875 June to 1877 May, 
1877 June to 1880 December, 1881 January to 1882 
March 10, 1882 March 11 to 1884 March 31, ın each of 
which the mstrumental conditions were different—accord 
generally within the limits of the probable errors, and 
that there is no systematic change from recession to ap- 
proach, so that the presumption against error arising 
from defective instrumental adjustment appears to be 
strong ” - 7 

Passing on to anothe: branch of the work at present 
undertaken by the Observatory, that connected with photo- 
graphs of the sun with the view to determine the amount of 
spotted area, &c, we learn that two important changes 
have been made First, the heliograph, which up to the 
present time has only given us pictures 4 inches in 
diameter, has been altered, as was suggested two years 
ago by the Solar Physics Committee, so as to take pictures 
of 8inches This necessitated a new micrometer which 
has already been constiucted Again, the photographs 
taken ın India under the auspices of the Solar Physics 
Committee are now sent to Greenwich to be reduced with 
those of the previous series, and the result 1s a consider- 
able inciease in the number of days for which photographs 
are available, Thus in the year 1883 the 215 days of 
Greenwich are supplemented by 125 days of India, making 
a total of 340 out of 365 days In 1882 we had Greenwich, 
201, India 142, making up 343 S 

There is nothing new to remark with regard to mag- 
netical work We may state however that the magnetic 
elements for the past year were determined to be as 


follows —e ® 6 
Approximate mean westerly | oo u > 
declination ° Jag 25 


3 926 (in English units) 
1 810 (in metye units) 


| 64 31 io (by 9-ınch needles) 


Mean horizontal force 


Mean dip. 67 31 36 (by 6-1nch needles) 


67 34,59 (by 3-1nch needles) 
% 


The doings of the Deal time-ball and Westminster 
clock are thus referred to — i i 

“ As regards the Deal ume-ball, after vafious delays the! 
arrangement, referred to in the last Report, for sending a 
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current to Deal and receiving a return-signal through the». > 


chronopher of the Post Office telegraphs, was brought 
into operation on February 29, and has worked well since 
The change has necessitated “some shght alteration in 
our arrangements in order that we may be able to receive‘ 
the Westminster signal through thé same wire which 1s 
now used for the Deal current and its return signal 
There have been 16 cases of failure in the dropping of the 
Deal trme-ball owing to mterruption of the telegraphic 
connections, 12 under the old system, and 4 since the 
new arrangement with the Post Office On 19 days the 
current was weak and required the* assistance of the 
attendant to release the trigger, and on 9 days the violence 
of the wind made ıt 1mprudent to raise the ball 

“The errors of the Westminster clock have been under 
Is on 53 per cent of the days of observation, between Is 
and 2s on 30 per cent , between 2s and 3s on 13 percent, 
between 3s and 4s on 3 per cent and between 4s and 5s 
on I per cent” 





THE NORTH CAPE WHALE 


HE North Cape or Biscay whale belongs to the 
group of true Balæng, or smooth whales, ae those 
whales which have no fin on the back or furrows along: 
the throat, as 1s the case with the so-called fin-whale 
group It has most ın common with the South Sea whale 
(Balena australis) Its systematic name 1s Balena bts- 
cayensts (Eschricht) 

The habitat of the North Cape whale ıs limited to the 
north temperate zone of the Atlantic Ocean, whereas the 
Greenland whale 1s found most frequently ın the closer 
vicinity of the Pole Along the coasts of Europe the 
North Cape whale used to be found from the Mediter- 
ranean to the sea north of Noway, as far as the Beeren 
Island Its true home, was, however, according to earher 
writers who have dealt with the whale-fisheries in the 
preceding centuries, between Iceland and Norway, its 
original name—the North Cape whale—being derived 
fiom its frequent appearance around that promontory 
some centuries ago 
e It visited the coasts of Central and South Europe 
1egularly durmg the winter months, its favourite haunt 
appearing to be the Bay of Biscay There it began to be 
pursued very early—perhaps as far back as the eleventh 
or twelfth century In the fourteenth century the whale- 
fishery was an established industry here It was also, 
according to the Icelandic Saga, “ Kongespeilet,” written 
in the twelfth century, already at that pernod largely 
caught by the Icelanders It was called by the latter 
slatbag (smooth-back), and it was ın all probability the 
catching of the North Cape whale of which the bard 
Othar of Haalogaland, 2e Nordland in Norway, gave 
such an interesting account before King Alfred the Great 
of England He stated that its haunts were then the 
shores of Northern Norway 

The principal expeditions fo» catching the whale were, 
however, despatched from "the Bay of Biscay, but as it 
became more and more scarce ın this part, ıt was followed 
as far as Iceland, where the Biscay fishermen found 
formidable rivals ın the old Icelanders It was these 
expeditions to Iceland which brought the Greenland 


whale unde: the notice of the southerners, and from, then, 


beginning of the seventeenth century the Greenland. 
whale fishery around Spitzbergep became the leading 
industry ° i 

In the middle of the seventeenth century the Americans 
began to catch wlfales The Biscay whale was then very 
plentiful around the *east coagt of North America, and 
from the ports of “ New England” numerous expeditions 
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for hunting this species were yearly despatched The 
Americans called it “lack whale,” a denomination which, 
by the bye, also ajsplies to other kinds 

Its range on the shores of America seems to have fallen 
a little south of that of Europe It 1s in fact most pro- 
bable that the whale visited the coast of Flonda during 
the winter months, perhaps even moie seuthern latitudes 
Northwards ıt might be found as far as the sea 1s free 
from ice, but several circumstances seem to indicate that 
it preferred a temperate aone, and that its appearance on 
the shores of Greenland were merely migratory visits 
during the hot season It may in fact be assumed that 
the North Cape whale made its regular migrations hke 
the Greenland whale, ın support of which I may point 
out that from the thirteenth to the fifteenth centuries the 
whale-hunting in the Bay of Biscay was carried on only. 
during the winter months, and around America was hmited 
to the season between November and April, at all events 
on the coast of New England 

What is known as to the principal haunts of this spe- 
cies of whale is alone based on the reports we possess of 
its hunting ın the preceding centuries 

From the eighteenth century we hear no more about 
the catching of the North Cape whale in European 


waters, and mn the beginning of the present century it / 


also ceased to be hunted on the shores of America in 
consequence of its great scarcity 

It ıs therefore exceedingly interesting to find that the 
North Cape whale 1s again appeayng on the east coast 
of America in such numbers that its catching is being 
resumed 

On the coasts of Europe the whale has only been dis- 
covered twice during this century, viz in 1854, when a 
young one was caught at Pampeluna, the mother escap- 
Ing, and in 1877, when the carcass of one—~thirty-six 
feet ın length—was cast ashore ın the Bay of Toronto 
in Southern Italy The skeleton of the former was 
brought to Copenhagen by the late Prof Eschricht, where 
it now IS 

The discovery which I made in 1882 on the shores of 
Finmarken of remains of this species of whale, hunted 
there by the Dutch ın the sixteenth century, gave rise to 
further investigations as to the probable reappearance also 
in these parts of the North Cape whale, and from reports 
and circumstances brought to my knowledge, I feel con- 
vinced that considerable numbers of the North Cape 
whale again yearly appear on the coast of Northern Nor- 
way, where they were once so common I must indeed 
regret that to ascertain with positive certainty whether 
this 1s a scientific fact is very difficult for a scientist whose 
stay in a certain part for scientific research is limited to a 
month orso I hope, however, to obtain substantial proof 
of my belef at no very distant date 

For a figure of the North Cape whale I may refer the 
reader to that published in May 1883 ın the Budleten of 
the American Museum of Natural History, New York 

The University, Christiania G A GULDBERG 


MEASURING RKARTHQUAKES 
I —M®THODS 


T ıs difficult to define the word earthquake in terms 
which will not cover cases to which the name 1s 1nap- 
propriate To say that an earthquake ts a local disturb- 
ance of the earth’s crust, propagated by the elasticity of 
the crust to neighbouring portions, 1s true, but the defini- 
tion does not exclude, on,the one hand, such tremors of 
the soil as are setup by the rumbling of a carnage, by the 
tread of a foot, or even by the chirp of a grasshopper, nor, 
on the other, those slow elastic yieldings which result from 
changes of atmospheric presspre, from the nse and fall of 
the tides, and perhaps from «many other causes Qne 
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writer, in his definition of the word, hmuts the name 
earthquake to disturbances whose causes are unknown—a 
course open to the obvious objection that if the study of 
earthquakes ever advanced so far as to make the causes 
perfectly intelligible we should, by definition, be left with 
no earthquakes to study It must be admitted, however, 
that in the present state of seismology this objection has 
no force, for in assigning an origin to any disturbance hkely 
to be called an earthquake, we have, so far, been able to 
do little more than guess at possibihties The more prac- 
ticable task of determining what, at any one point within 
the disturbed area, the motions of the ground during an 
earthquake exactly are has lately recerved much attention, 
and in this department of seismology distinct progress 
has been made 

Apart from its scientific interest, this absolute measure- 
ment of earthquake motion is not without its practical 
use Though the recent sharp earthquake in the Eastern 
Counties has reminded us that no part of the earth’s sur- 
face can be pronounced fiee from habiltty to occasional 
shocks, these occur so rarely 1n this country that Enghsh 
builders are little hkely to let the msk of an earthquake 
affect their practice If Glasgow or Manchester had 





Fig | 


been shaken instead of Colchester, the chimneys of the 
mulls would, we suppose, have risen again in a few weeks 
no Jess tall than before The case is different in an 
“earthquake country,” such, for example, as some parts 
of Japan, where the present writer had the good fortune 
to experience, durmg five years, some three hundred 
earthquakes Where the chances are that a structure will 
have to stand a shock, not once in a few centuries, but 
half-a-dozen times a month, the value of data which will 





enable an architect or engineer to calculate the frequency | 


and amplitude of the vibrations, and the greatest probable 
rate of acceleratién of the earth’s surface, does not need 
to be pointed out : 

To know how the earth’s surface moves during the 
passage of a disturbance we must obtain, as a standard of 
referance, a “steady-poimt,” or point which will, remain 
(at least approximately) at rest, This is a matter of no 
small difficulty, for (as will be shown ın a second paper) 
the motions during any single earthquake are not only 
very numerous but remarkably various in direction and 
extent Most early seismometers were based on the idea 
that an earthquake consists mainly of a single great ım- 
pulse, easily distinguishable from any minor vibrations 
which may precede or fqllow it The writer’s observa- 
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tions of Japanese earthquakes do not bear this out They 


eshow, on the contrary, during the passage of almost every 


earthquake, scores of successie movements, of which no 
single one 1s very prominently gieater than the rest 
Moreover, the direction m which a particle vibrates 15 so 
far from constant that it is usually impossible to specify 
even roughly any particular dnection as that of principal 
movement For these reasons attempts are futile to 
obtain knowledge of earthquake motions from instruments 
intended to show only the greatest displacement or “ the 
direction of the shock” The indications of such mstru- 
ments are, i fact, unintelligible, and it ıs Safe to say that 
no seismometer 1s of value which does not exhibit con- 
tinuously the displacement of a point fiom its original 
position during the whole couse of the disturbance The 
value of the observation 1s enormously increased! if, in 
addition to the amount and dnection of the success.ve dis- 
placements being shown, these are recorded in their relation 
to the tme We can then, besides seeing the frequency 
of the vibrations, calculate the greatest velocity of the 
motion of the surface, and also its greatest rate of ac- 
celeration—an element of chief impoitance in dete1mining 
an earthquake’s capacity for mischief, smce in a rigid 
and rigidly founded structure the shearing force through 
the base 1s equal to the product of the acceleration into 
the mass, and the moment tending to cause oveithrow is 
that product into the height of the centre of gravity * 





Seismographs used during the last thiee or four years 
by the writer and others in Japan give a record of the 
earth’s motion during disturbance by dividing that into 
three components, along the vertical and two horizontal 
hnes In the writer’s apparatus these three are inde- 
pendently recorded on a revolving sheet of smoked glass, 
which is either maintained in umform 1otation, 1eady for 
an earthquake to begin at any moment, or 1s started into 
rotation (by help of an electro-magnetic arrangement) by 
the earhest tremors of the earthquake itself The relative 
position of the maiks on the glass serves to connect the 
three components with each other, and a knowledge of its 
speed of :otation connects them with the time It 1s suffi- 
cient that the “steady-point ” for each of the three com- 
ponents should be steady with 1espect $o motion in one 
direction only It may move with the eaith in either 
or both of the Sthe: two directions, and in fact it 1s 
generally most convenient to provide three distinct 
steady-points, each with no mgre than one degrge of 
freedom 

In that case each steady-point is obtained by pivoting 
a piece about an avis fixed to the eaith, and in nearly 
neutral equilibrium with respect to displacements about 
the axis of support When the earth’sesurface shakes in 


* The case ts different a d mich less simple where he structure is so 
fieuble as to have a period of free vibration comp-ril e « th th: penods of 
the earthquake vibrations Š 
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the directior. in which the piece is free to move, the sup- 
port, which .s ngid, moves with it, but the centre of per- 
cussion of the pivoted piece remains*approximately at 
rest, and so affords a pomt of reference with respect to 
which the earth’s movements may be recorded If we 
could get md of friction, and if it were practicable to have 
the equilibrium e@f the pivoted piece absolutely neutral, 
the centre of percussion wotld remain (for small motions) 
ngorously az rest even duting a prolonged disturbance 
But there must be some friction &t the axis of support and 
also at the tracer which records the relative position of 
a point moving with the earth and the steady-point of the 
selsmograph. And the pivoted mass must have some 
small stability, to prevent a tendency to creep away ffom 
its normal position during a long continued shaking, or ın 
consequence of changes of the vertical If, however, the 
mass be so nearly astatic that its free period of oscillation 
is much longer than the longest period of the earthquake 
waves, and 1f great care be taken to avoid friction, the 
centre of percussion behaves almost exactly as a true 
steady-point with respect to all the most important 
motions of even a very significant earthquake The 
effective inertia of the system may be further increased 
by pivotmg a second mass on an axis passing through the 
centre of percussion of the fist piece and -parallel to the 
axis of support An mstrument designed on these lines 


in which the pivoted pieces in neutral equhbnum were 





Fig, 3 


two lght frames supported as honzontal pendulums at 
right angles to each other, and with a massive bob pivoted 
at the centre of percussion of each, gave (an 1880) the 
earliest complete records of the horizontal movement of 
the ground during an earthquake A descrmption of it 
has been given in the Proceedings of the Royal Soctety, 
No 210 

Figs r and 2 show this seismograph, improved m many 
of its details The form shown 1s one which has done 
excellent service in a seismological observatory which the 
write: was enabled to establish in the University of Tokio, 
through the ‘nterest of the Japanese directors A similar 
instrument has also been supplied to the Government of 
Manila Fig 1 shows one of the two horizontal pendu- 
lums with a portion of ome of its upnght supports 
removed The axis of suppoy (which slopes very slightly 
forward to give a small degree of stability) 1s formed by 
two steel poincs, ð and c, working in an agate V-groove 
and a conical hole The frame of the pendulum ıs a hght 
steel tnangle, a, the effective inertia being given almost 
wholly by a second mass pivoted at don a vertical axis 
which passes through the centre of peicussion of the 
frame The tracer, which serves to magnify as well as to 
record the motion, 1s a straw, tipped with steel, and 
attached to the pendylum by a honzontal joint at g, which 
allows ıt to accOmmodate itself to any mequalties in the 
height of the glass“plate on which its distant end rests A 
pogtion of its weight 1s borme by a spuing, adjustable by a 
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clamp at e, by which the piessure of the tracer on the 
glass plate may be redyced to an amount just sufficient to 
scratch off a thin goating of lamp-black with which the 
glass ıs covered In Fig 2 the two pendulums are seen 
in plan, with then tracing pointers touching the glass 
plate g at different distances from its centre The plate 
and pendulums are mounted on a single base, which 1s 
e 
very rigidly secured to the təp of a broad post, stuck 
firmly in the earth and projecting only a few inches above 
the surface Continuous gotation 1s communicated to the 
plate by a firiction-roller, . held in a slot guide and con- 
nected bya univeisal joint to one of the arbors of a clock, 
which 1s wound up once a day Government by an 
escapement being out of the question, the clock 1s con- 
trolled ‘by a fluid-friction governor connected to the wheel 
train, also by friction gear, as shown in Fig 3 The balls 
aie four in number! to prevent disturbance of them by an 
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Fig, 5 


earthquake The vanes dip into oil, and are drawn ‘back 
by two springs which tie them to the spindle 

When the eaith shakes, th@ aus, ¢, of each bob remains 
sensibly at rest as regards cemponents of motion perpen- 
dicular to the corresponding pendulum, and the tracing 
point is therefore displaced over the glass plate, ın the 
direction of the plate’s radius, through a distance which 
in this case is four times the motion of the earth So 
long as no earthquake occurs each pointer traces over and 
over again a single circle on the plate The circle fre- 
quently tends to widen pconveniently, especially if the 
pendulum is veryenearly astatic This ış ın part at least 
due to such changes of the vertical asphave been observed 
by d’Abbadie, Plantamour, G H Darwin, and others 
The plate’ consequently requyes frequent attention, and 
where that cannot be given, amelectiic starting arrange- 


ment is to be preferred When an earthquake has oc- 
curred, the plate 1s removed, varnished, and photographed 
by using ıt as a “ negative ” 

The bob of each pendulum may of, course be rigidly 
attached to instead of pivoted on the pendulum frame 
In that case the centre of percussion of the frame and bob 
together (which will then be a little farther from the sup- 
port than the centre of the bob) will be the steady-point 
The writer, however, prefers the arrangement described 
above, which gives great compactness and a mawmum of 
effective inertia, and which has the advantage of making 
the position of the steady-point at once determinate 

It would take too much space to describe or even to 
enumerate the many other devices which have been 
suggested to secure a steady-point by various methods of 
astatic support,' leaving one, or i some cases two, 
degrees of freedom to move hotizontally The horizontal 





pendulum has been modified by substituting a flexible 
wire and spring for its rigid pivots, thereby avoiding all 
but molecular friction at the axis of support | Spheres 
and cylinders, free to roll on plane or curved surfaces with 
or without a slab gbove them, have been tned, but their 
friction 1s excessive The approximate straight-line 
motions of Watt and of Tchebicheff hawe been pressed 
mto the service as means of suspending a mass with 
freedom to move ın a horizontal path The common or 
vertical pendulum, an old’ favourite with seismologtsts, has 
suffered many transformations ın the effort to reduce its 
stability, which is preposterously great unless we make 
the pendulum very long A 20-foot pendulum consisting 
of a cast-iron ring,weighing half a hundredweight, hung 


t See papers by Gray, Milne, the writer, and others in the Transactions 
of the Sersnrological Soctely of Japan, vols 1 to vi, or a memoir a 
“€ Earthquake Measurement,” published a year ago by the University c 
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by three wires from a ngid tower, has done good work m 
the writer’s observatory, but such an instrument has obvious 
drawbacks Fig 4 shows an arrangement, also used by 
the writer, and called a “duplex pendulum” A common 
pendulum with a ring bob, B, 1s connected to an inverted 
pendulum, By, by a ball-and-tube joint, which compels the 
bobs to move horizontally together The combination 
can be made as nearly astatic as may be desired by pro- 
portioning the masses of the bobs to the lengths of the 
suspengon-rods The inverted pendulum stands on a 
joint which gives two freedoms to rotate but prevents 
twisting about a vertical axis, an extension of its rod 
upwards forms the multiplying arm, and carries a tracing 
pointer 

Another plan is shown in Fig 5, which may be de- 
scribed as a duplex pendulum with a single bob, whose 
weight 1s borne partly by a socket below and partly by a 
spring from a support above Any one of these instru- 
ments affords a single steady-point with respect to all 
motions in azimuth Ther principal use is to give 
“static” records of the horizontal motion, that 1s, records 
traced on fixed plates, which show at a glance the changes 
m direction of displacement during the occurrence of an 
earthquake 

In attempting to register the vertical component of 
earthquake motions, we meet with the difficulty that the 
weight of the mass whose inertia 1s to furnish a steady- 
point acts in the direction m which freedom of motion is 
to be retained A weight hung by a spiral spring from a 
support above it 1s too stable to act as a selsmometer, 
unless the spring be impracticablylong A horizontal bar 
fixed to a wall by a flexible joint and loaded at its end— 
an old device used by the British Association Committee 
at Comrie in 1842-—1s open to the same objection Ifthe 
loaded bar is rigid, but pivoted about a fixed horizontal 
axis, and held up by a spiral spring near the axis of sup- 
port, we obtain a much slower period of free oscillation 
than if the spring were directly loaded with a weight 
which would stretch it to the same extent Mr Gray has 
rendered this device as nearly astatic as may be desired 
by adding a small tube containing mercury, whose effect 
1s to increase the load when the bar goes down and to 
decrease ıt when the bar goes up Another and simpler 
way of attaming the same result is shown in Fig 6, which 
represents the vertical seismograph used in Japan by the 
present writer There æ is a horizontal bar pivoted about a 
horizontal axis on two points atz, with a heavy bob, $, 
whose weight 1s borne by a pair of springs, d But the 
upward pull of the springs, instead of being applred to the 
bar in the line jorning the axis ¢ with the centre of gravity, 
is apphed de/ow that line by means of the stirrupe Con- 
sequently, 1f the bar goes down, the pull of the springs, 
although increased above its normal value, is applied 
nearer to the axis, and (by properly adjusting the depth 
of e below the bar) the moment of the pull of the springs 
may thus be kept as nearly equal to the moment of the 
weight as may be desired—a condition which of course 
secures astaticism The centre of percussion of the 
loaded bar is the steady-point, with respect to which the 
vertical motions of the ground are recorded by the multi- 
plying lever 7 on the rm of a revolving glass plate, a, 
which may be the same plate as that which receives the 
record of the two horizontal components 

The instruments which have been briefly described 
succeed in registering very completely all the movements 
of the ground at an observing station during the occur- 
rence of an ordinary earthquak® and some of them®could 
be adapted with httle difficulty to the registration of 
violent convulsions It would be outside the scope of 
this paper to deal with the appliances by which Rossi and 
others have mvestigated those minute and almost 1m- 
cessant tremors of the soil whose very existence no obser- 
vations less fine and careful would serve to detect 

J A EWING 
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THE meeting for o.ganisation of thè American Association for 
the Advancement of Science will be held ‘on Thursday morning, 
September: 4, and on Friday evening, September 5, after the 
address of the ‘retiring President (Prof Charles A Young, of 
the College of New Jersey), a general 1eception will be tendered 
by the citizens and lad.es of Philadelphia to the members of the 
British and American Associations, and the ladies accompanying 
them The British Association has been cordially mvited, both 
by the American Association, to take part in their proccedings, 
and by the Local Committee 1epresenting citizens of Philadelphia, 
to accept the warm welcome which will be tendered them during 
the joint session The Local Committee for the Philadelphia 
meeting 1s divided into a number of sub-committees, which have 
been specially created to render the stay of their visitors agree- 
able Itis earnestly requested that every one who intends to 
participate in this meeting will send his name, together with the 
number of ladies and gentlemen in his party, at as early a daté 
as possible, to Dr Persifor Frazer, Secretary of the Committee 
on Invitations and Receptions, 201, South Fifth Street, Phila- 
delphia During the week occupied by the session a number of 
receptions, entertainments, and excursions will be given, and a 
day will be set apart for the examination of the International 
Electrical Exhibition, to be held at Philadelphia, under the 
auspices of the Franklin Institute, and commencing September 2. 
By an arrangement between the Canadian’ and United States 
trunk lines, the members of the British Association will be 
furnished with first-class passage from Montreal to Philadelphia 
and return for 15 dollars (37 1s 8a’), or for the single trip from 
Montreal to Philadelph.a for 9 dollars (17 175) It ıs to be 
hoped that these rates will be further reduced before the members 
of the British Association will be ready to take advantage of 
them 


THz Executive Council of the International Health Exhbi- 
tion have determined to hold an International Conference on 
Education ın connection with the Education Division of the 
Exhibition they have appointed a Committee of Management, 
who have drawn up a programme For convenience of discus- 
sion all papers to be read will be printed beforehand, and they 
will subsequently be pubhshed by the Executive Council. 
Persons desirous of attending the Conference aie invited to send 
in their names to Mr R Cowper, Secretary to the Committee 
of Management, International Health Exhibition, South Ken- 
sington, to whom any inquiries can be addressed The follow- 
ing are the subjects for discussion —-r Conditions of Healthy 
Education 2 Infant Tramıng and Teaching (a) Kindergarten; 
(4) Instruction generally 3 Techngal Teaching (a) Science ; 
(6) Art, (c) Handicrafts, (d) Agriculture, (e) Domestic Eco- 
nomy 4 Teaching of Music in Schools 5 Museums, 
Libraries, and other Subsidiary Aids to Instruction ın Connec- 
tion with Schools 6 Trainmg of Teachers Under this head 
will be considered the right professional preparation for teachers 
in (a) elementary, (6) termediate and higher, (c) special and 
technical schools 7 Inspection and Examination of Schools: 
(a) by the State, (4) by the Wniversities , (c) by other public 
bodies 8 Orgamisation of Wlementary Education 9 Or- 
ganisation of Intermediate and Higher Education 10 Orgamisa- 
tion of University Education 11 Systems of Public Instruc- 
tion in various Countries 


THE Albert Medal of the Society of Arts has been awarded by 
the Council of the Society, with the approval of the Pnnce of 
Wales (the President), to Capt James Buchanan Eads, ‘the 
American engineer, whose works have been of great service m 
improving the water tommunications of North Amenca, and 


have thereby rendewed valuable aid to the commerce of the 


world.” s 
s » 
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THE death is announced of the celebrated Danish entomologist, 
Prof J C Schiodte, af the age of sixty-nine 


THE St Petersbuig Academy of Sciences intends to publish 
the valuable documents which came into its possession from the 
great expeditions of the last century, of Krashenimnikoff, Muller, 
Pallas, and Messerschmidt , they are still utknown, as also the 
correspondence of the great explorers of Russia and Sibena 


A NEw scheme of a Por expedition has been recently sub- 
mitted by several officers of the Russian Navy to the Minister, 
Admiral Shestakoff Staiting from the idea that ıt 1s smpossible 
to reach the North Pole by sea on account of the archipelagos 
that cover the circumpolar 1egion, the Russian officers propose 
to start an expedition on sledges from the New Siberia Islands, 
which are goo nautical miles distant from the Pole This space 
is to be covered by sledge parties, who would make depots of 
provisions on the newly-discovered islands, and thus slowly but 
surely advance towards the north, securing at the same time the 
return journey of the expedition. When elaborated, the scheme 
will be submitted to the learned Societies, and the necessary 
money raised by subscriptions 


WE understand that the Commissioners under the new Uni- 
versities (Scotland) Bull, ıf passed as it stands at present, will 
have power to establish, if they find it expedient, a Science 
Faculty ın ¢he Univeisities or in some of them, and to make 
provision for a curriculum or course of ¢tudy in such Faculty which 
shall be coordinate with the curriculum or course of study in the 
Faculty of Arts The Bill has the approval of the Senatus Aca- 
demicus University of Edinburgh, 


MR JAMES JACKSON, the libranan of the Pans Geographical 
Society, has drawn up a useful table showing the extent to which 
the metrical system is used In the following countries the 
system 18 legally obligatory — 





Population Population 

Argentine Republic 2,830,000} Italy 28,459,451 
Austria-Hungary ., 37,786, 346 | Mexico 10,046,872 
Belgium 5,520,009 | Netherlands 4,172,971 
Bolivia 1,957,352 | Norway 1,806,900 
Brazil 9,883,622 | Paraguay 346,048 
Chili 2,199,180} Peru 2,699,945 
Colombia. 4,000,000 | Portugal 4, 160, 315 
Denmark 1,969,039 | Roumania §,073,000 
Equador - 946,033 | Spain 16,634,345 
Fiance & Colonies 46,843,000 | Sweden 4,579,115 
Germany 45,234,061 | Switzerland 2,846, 102 
Greece 1,979, 305 sane 
241,973,011 


In the folfowmng countries the metrical system is optional — 
Canada, 4,324,810, Uned States, 50,419,933, Great Bnitain 
and Ireland, 35,241,482 , Peisia, 7,653,600, total, 97,639,825 
In the foll6wing countries the system 1s often used without its 
having legal value — 


Population Populatton 
Egypt 6,820,000 | Uruguay 438,245 
India 198,755,993 | Venezuela 2,075,245 
Russia 100, 372,553 -— 
Turkey 24,804, 3 5° 333, 266, 386 


THE Duke of Norfolk hag indicated Ins intention of con- 
tributing 3000/ towards the technical depaitment of the Firth 
College, Sheffield 


THE East of Scotland Naturalists’ Union held a very success- 
ful meeting m Dundee on Fnday and Saturday last Dr 
Buchanan White gave an instructive and mteresting address, 
various reports were givep in, papers read, and a largely- 
attended conversaztene held 1m the evening On the Saturday a 
dredging excursion was made to the Belb Rock 


THE Manchester Field Naturalists ha% been spending the 
Whuitsuntide hohday in Sherweod Forest On the way to 
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Mansfield, which was chosen as the head-quaiteis of the party, 
a short stay was made in the mountam hmestone region of 
Derbyshire, to examme the geology of Buck Cliff An interest- 
ing feature of the programme was the visit made to the Cies- 
well Caves (in a pretty ravine of the magnestan Itmestone) under 
the guidance of the Rev J Magens Mello, one of the principal 
explorers of the caves, from which, ıt will be 1emembered, im- 
portant remains of the post-Plerocene Mammalia and Neohthic 
instruments have been obtained The weather wa$ very pio- 
pitious, and the visit very enjoyable 


THE seventh annual meeting and conversaztone of the Mid- . 


land Union of Natural History Societies will be held at Peter- ø 
borough on Wednesday, June 25 Excursions will be made to 
Stibbington Hall, Bedford Purlieus, and the Decoy in Borough 
Fen and Croyland on Thursday, June 26 The annual meeting 
will be held in the Fitzwilliam Hall, Peterborough, on Wednes- 
day, June 25, at three o’clock, the President of the Union (the 
Very Rev the Dean of Peterborough) in the chair The business 
of the meeting will be to receive the Report of the Council and 
the Treasuter’s accounts, to fix the place of the next annual 
meeting ın 1885 , to award the Darwin Medal for the year 1884, 
to consider any suggestions that members may offer , to discuss 
the work of the Union during the coming year , and to transact 
all necessary business The President will open the meeting 
with an address 


Mr F W EASTLAKE of Tokio informs us that the well- 
known Devonian Brachiopod, Sps sfer disjunctus, n common 
with several other Devonian genera such as Rhynconella, Cornu- 
ites, Spirorbts, and the like, 1s called by the Chinese shz-yér o 
“Stone Swallow,” and that the powdered shell ıs largely sold 
by the native diuggists as a specific in urmary and renal dis- 
orders He has obtained a specimen of the shell from South 
Formosa, which he regards as indicating a prolongation of that 
Devonian formation which, commencing with Haiman and 
Southern China, 1s traceable throughout the Loochoos and the 
southern provinces of Japan Spirtfer disjunctus is not un- 
common in the Mikado’s Empne, but as it 1s highly prized on 
account of its supposititious medicinal virtues, it is possible: 
if not probable, that the fine specimens obtained from the Japanese 
were originally brought from China The very fact that Sperzfer 
aisjunctus 13 one of the ornaments of the Eastern Asiatic pharma- 
copoeia renders it unusually difficult to tiace the locality whence 
the Brachiopod may have been brought 


THE new Scandinavian mathematical journal, Acta Mathe- 
malca, has aheady gained such a reputation that the French 
Government has decided to subsertbe for fifteen copies for the 
Facultés des Sciences In his note to the Swedish Ambassador 
in Paris on this subject M Jules Ferry points out that it 1s the 
first tıme his Government has supported a foreign publication, 
which he trusts will be an acknowledgment of the high inte:- 
national position the Acta Ma hematica has gained and of the 
value it has become to French science This journal 1s also 
supported by the thee Scandinavian Governments 


Wit the brig Lucinde, which has just left Copenhagen, Lieut. 
Jensen of the Danish Navy, Di Lorentzen, and the painter Ras- 
Carstensen, left for Greenland for the purpose of measuring, and 
exploring geologically and geographically, the country between 
Holstensborg and Sukkegtoppen, the shore of which is very 
broad—it 1s estimated about sixty miles As this part of Green- 
land has neve: been visited by Europeans, our knowledge of its 
natural condition is hmited The natives state thaf there are 
deep fjords here, and gieat high plateaux partly covered with 
glaciers 


ON May 14, at 12 30 am, a remarkable phenomenon was 
observed at Nykoping in Sweden The weather was dull and 


$ 


«sky running fiom west to east 


d 


+ 
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1ainy, when suddenly streamers of light were seen m the northern 
They weie seen twice, the first 
time lasting about a minute, but the second very short The 


light was so intense that the streets became quite light 


THE Museum of the Kendal Literary and Scientific Institu- 
tion possesses a valuable series of Carbomferous fossils Most 
of the zoological gioups are well represented, especially in rela- 
tion to Brachiopoda and Gasteropoda, the forme containing 
large examples of Productus giganteus, Martm, and the latter 
important specimens of Euomphaius ci otolostomus, M’Coy, and 
Phanes otinus cristatus, Sowerby The fossils are chiefly local, 
many of them having been collected by the once well-known 
geologist of Kendal, John Ruthven, who prepared the geological 
map for Miss Martineaw’s “Enghsh Lakes” Tms collection 
has recently been named, classified, and catalogued by Mı R 
Bullen Newton, F GS 


IN the lette: by M Antoine d’Abbadie in NATURE for May 29 
(p 101), the passage, ‘‘it was then 24m 8s past m.dnight,” 
should be omitted 


THE additions to the Zoological Society’s Gardens dung the 
past week include two Squniel Monkeys (CArysothzix scourea 
g ?) fiom Biazil, presented by Mr Robeit Thom, two Black- 
eared Ma:mosets (Hapale pentcilla‘a 6 å) from South East 
Biazil, presented by Mr C D Middleton, a Common Squiiel 
(Seize us vulgaris), British, presented by Mis Grove: , a Maish 
Ichneumon (Me pestes galera), a Dusky Ichneumon (Herpestes 
ġulverulentus) fiom South Africa, presented by Dr Holub» 
CMZS , two Sociable Vultures (Vultur autculars) fiom 
Africa, an Angolan Vulture (Gypokrerar angolensis) from West 
Africa, presented by Sn Donald Cune, a Giay Amphisbæna 
(Blanus cinereus) from Spain, presented by Mı W C Tat, 
CMZS , a Buichell’s Zebra (Equus bu chelliu 9) fiom South 
Africa, two Common Camels {Camelus dromedarius) fiom Egypt, 
five Horned Lizards (P%rynosoma cornutum) from North 
America, deposited , five Goldeneyes (Clangula glauctoi), five 
Common Snakes (Zropzdonotus natrix), twenty-four Guieen 
Lizaids (Lacerta wirid:), European, puichased, a Japanese 
Deer (Cervus stha 9), a Mexican Dee: (Ceruus mexicanus 2 ), 
2 Long-fionted Gerbille (Gerdzlus longifrons), boin m the 

Gardens 
—— 2s 


OUR ASTRONOMICAL COLUMN 


THE OBSERVATORY OF PARIS —Admual Mouchez’s repoit 
on the state of this establishment and the work accomplished 
therein dunung the past yea: commences with some details of 
his scheme foi erecting a succuisal obseisatory at a distance fiom 
Paris, where the disadvantages of location in the midst of a 
great city would be avoided His proposal was to dispose of a 
part of the actual grounds of the Observatory, a step which would 
be likely to realise a sum adequate to the erection of the new 
building, at the same time ietaining the present one to form 
the head-quarters of the Bureau des Calculs, the Archives, and 
the Museum, the two establishments to 1emain unde: the same 
direction and to constitute together the Observatory of Pans 
This scheme, it 1s known, has not met with general acceptance 
at the hands of the scientific authorities 

M Lewy, in charge of the Mendian Seifice, has been occu- 
pied with the 1:eobge1 vation of stars in the Catalogue of Lalande, 
while a lage number of obseivations of the sun, moon, and 
planets has also been made, eighteen observers taking part in 
this work ın the course of the year lhe equatouals of 1g and 
14 inches apeitme and the equatoutal coudée weie employed on 
observations of comets and small planets The Ecliptical Charts 
Nos 12, 19, 48, and 67 have progressed, and attention has been 
paid to double-sta: measures M Mouchez reports that the 
construction and installation of the great telescope (o 74m } has 
been retarded by the difficulty of establishing ıt ın the grounds 
of the Observatory at Pais In the Depaitment of Astiono- 
mical Physics MM Tholion and Trépied had been occupied for 


Rs weeks on thé Pic du Midi, where, with M Naussinat, in 
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present charge of the Observatory, they studied the advantages 
of the station, moire especially for solaı observations concluding 
that gieat scientific interest would attach to work that might be 
accomplished dunng the four o1 five weeks of the fine season in 
a small observatory at that point Funds fo. the purpose are 
not yet available 

M Mouchez futher reports upon the distirbution of time m 
Paris, the additiong to the Museum dung the year, which con- 
sist of instruments of the last cehtury found in the Obse:vatory of 
Toulouse, a portrait of Copernicus, &c , the work of the Bureau 
des Calculs, which 1emains in charge of M Gaillot, the pub- 
lications of the Observatory dunng the yea: including vol xvu 
of the Annales, m which me some important memons theoreti- 
cal and pract cal , and the personal wonk of the staff 

A plan of the grounds of the Institution 1s appended, on 
which are disunguished those portions which M Mouchez had 
proposed to alienate with the view to providing means fo: the 
eiection of an observatory at a distance fiom Pais 


Tue GREAT COMET oF 1882 —In an appendix to the Wash- 
ington @bsei vations, 1880, 1s an account prepared by Mr W C 
Winlock, at tne desire of the Supeiintendent of the Naval Obse1- 
vatoiy, Admiral Shufeldt, on the great comet of 1882 as observed 
at Washington, first with the 9 6 inch and subsequently with the 
26-1nch refractor The latest date on which the comet’s position 
was determ.ned 1s Apul 4, 1883 Miciometiical measmes of the 
nucleus we.e made on a number of evenings, and fiom a plate 
showing its aspect and formation between February 1 and Maich 
3 the difficulty of deciding upon the prope: point for observa- 
tions of position, owimg to the existence of several almost equally 
luminous condensations m the head of the comet, 1s væ y apparent 
For a simila: 1eason, in agother plate the pofnts obseived with 
the tians.t-cncle from Septembe: 19 to Maich 3 me shown 
There has 1aiely, uf ever, existed a gieate: need for precautions of 
this natwe, +o assist in the combination of the places obtamed at 
various observatouies, for the accurate dete: mination of the orbit 
The comet was first seen at Washington shoitly afte: noon on 
September 19, and was visible foi several hours to the naked eye 
about twenty-eight minutes preceding the sun and 1° 2 futher 
south In the 9 6-inch equatorial ‘it presented the appearance 
of a bud with wings extended,” a desciiption that applies to 
othe: comets that have been seen in daylight o1 in a very stiongly 
illuminated sky, as for -nstance the frist comet of 1847, figured 
in Johnston’s ‘‘ Atlas of Astronomy ” 





GEOLOGICAL NOTES 


CANADIAN COALS AND Licnires—Di G M Dawson 
collects and publishes, cmefly fiom the Reports of the Geological 
Survey of Canada, some useful Notes on the Coals and Lignites 
of the Canadian North-West These mineral fuels are all of 
Cretaceous and Teitiary age They,aie extensively developed 
near the Bow and Belly Rivers and their tributaries, extending 
eastwaid from the base of the mountains to about the 111th 
meridian, but as this 1s the only 1egion yet examined in detail 
by the Survey, there may yet piove to be other distuicts of equal 
value Whee the Cretaceous 1ocks gave been much disturbed 
and folded, the coal passes into the condition of anthracite, of 
which a seam occurs on the Cascade River nem its.confluence 
with the Bow River and close to the line of the Canadian Pacific 
Railway Out on the plains, howevei, the stiata are nearly flat, 
and as they 1ecede from the mountains the coals show a larger 
peicentage of water, anc assume more ol less completely the 
character of lignites 


BELGIAN Erratics —To the alieady cited examples of fiag- 
ments of Scandinavian rocks 1@ the post-Teitiary deposits of 
Belgium Mr E van den Broeqg has recently added the dis- 
covery of a piece of gianite (measuring O 8 Xo 5 X o 6 metie) 
in the most no.thern part of the kingdom, embedded ın the fine 
Campiman sands of Wortel—apparently the first Belgian 
example of any fragment large enough to claim perhaps the 
name of an erratic block (422 Soc Geol du Nord xı p 2) 


POSITION OF THE CALLOVIAN Rocks —M Paul Choffat 
protests against the melusion of the Callovian among the Uppe 
Jurassic formations, as was decid@d at the last Conference 
of the International Commission on Geological Nomenclature 
This decision, based $n the paleeontological affinity of the 
Callovian and Oxfowlian sages he believes to be theoretically 
false and to be practically impossible of application in any gene- 
ial map of the whole of Enope He gives a 7ésumd of obser- 
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ch in his opinion demonstrate that in the chain of the 
east of the Paris basin, and in Portugal the lower part 

yhole of thé Callovian are locally replaced by an 
of the Bathonian deposits. — (Fornal de Scienctas 
aticas, &¢., Lisboa, No. xxxvii, 1884.) 


LACIAL B l | Ou1o.—Prof. G. F. Wright 
Pears. . glacial phenomena of 

ng with the kames. 
< Massachusetts, he has fol- 
rail from the Atlantic border 
Of Tiinois. How much further he 
wards he is at a loss to know. Meam- 
n interesting outline of his labours in a pamphlet 
he Western Reserve Historical Society of Cleve 
rhe edge of the deposits left by the ice-sheet of 
u Period or “terminal moraine,” as the American 
ts call it, has beew traced by him from the western. part. 
nsylvania across the southern counties of Ohio and the 
rn margin of Kentucky to near the Miami and Ohio Rivers. 
n enters Indiana and makes a great northward sweep as 
Martinsville, a little south of Indianapolis, whence it turns 
stwards and passes into Illinois a little above the con- 
sh with the Ohio, The Report gives detailed 
aine” in its passage across Obio, with de- 
a eand form of the drift ridges inthe different 
ywhships. os 
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HYPERSTHENE-ANDESITE AND TRICLINIC PYROXENE IN 
iGITIC Rocks.—-The United States Geological Survey has be- 
the issueof.a Budletix designed to appear from time to time 
in single parts, each containing a single paper complete in itself, 
apers are to be such as relate tò the general work of the 

roperly come within the scope of the Annual 
ie first number is devoted to the rocks 
. oAcsketch of their geology by Mr. 

































Buffalo Peaks, Color 
ummons, the geologist in charge of the Rocky Mountain Division 
f the Survey, is followed by a detailed description of some vol- 
_ came masses by Mr. Whitman Cross, in which he continues his 
. interesting researches on pyroxenic rocks. As fragments among 
_ the beds of tuff and likewise in place on the shoulder of the main 
: Peak, there occur certain .augite-andesites the micro- 
: scopic of which reveals some important peculiarities. The 
: pes mic constituent shows that a rhombic mineral, probably 
< hypersthene, is largely predominant, while a great number, if 
_ not all, of the remaining crystals must be considered as triclinic. 
_ The occurrence of triclinic pyroxene had already been detected 
he author among the crystalline schists of Brittany. He has 
to re-exaniine many pyroxenmic rocks (diabase, mela- 
asalt, &c.) from widely separated localities, with the result 
ling, in some common rocks from well-known localities, 
he augite, when placed between crossed Nicol prisms, is 
shed at a very decided angle from the diagonals of the 
i. Fhis abnormal action he thinks must show either that 
neral in question is triclinic or that there is an “optical 
” eFollowing the example of Fouqué, who isolated 
+ normal augite and unsuspected hypersthene of 
'r. Cross isolated the rhombic pyroxene 
éaks, and proved its crystalline form by 
als under the microscope. He likewise 
mical determination, which proved it to be 
rene, These researches induced him to test the 
 pyroxenic constituent in other andesites from 
e world. He has found that a rhombic pyroxene 
ndant in porphyritie crystals than angite, He 
of a reclassification of andesite rocks, of which 
main groups way be distinguished. At one 
arieties with a trachytic character rich in fel- 
ning quartz or tridyniite, and with a more 
with little or no olivine. 
rm the intermediate group. . 

































































The normal “‘ angite- 







` KRAKATOA AMD THE SUN-GLOWS 
N the last issue of the Rudle‘in of the St, Petersburg Academy of 


ing paper on the sic wate wates produced by the 
oa eruption. General St 
* 


+ . 


At the other extreme are some basalt-_ 


tion must have produced an atmospheric wave which has 


Sciences (vol. xxix. No, 2), M. Rykatchef® publishes. a very | 


agchey and Mr. R. H. Scott | 


- stratum caused the sun te look green or blue on the Go 
Indian Ocean, and last, as late as September 24, in the Soudan, 


stars were frequently greenish in Europe 





(NATURE, vol. xxix. p. 181) have already shown how the 





noticed by the barometers at many meteorological observatories, 
The wave was propagated in concentric circles, increasing in 
diameter until it reached the great circle; then, it com 
tracted until reaching a point on the antipode of Krakatoa, 
whence the wave returned in the same way to its point of 
origin; then, gradually diminishing in intensity, it made 
for a second and third time its way around the earth. M, 
Rykatcheff now publishes the curve ol barograph of Pav 
for August 27 to 30, where the influence of the atm 
wave is pretty well scen ; and he discusses the results 
from observations at thirty-one different: stations (Pavlovs 
Petersburg, Berlin, Leipzig, Magdeburg, Brussels, Paris (1. a 
IL, Toulouse, Greenwich, Kew, Aberdeen, Stonyhurst, Liver 
pool, Glasgow, Falmouth, Armagh, Valentia, Georgia Island, 
Coimbra, and Toronto). It appears from these observations, when 
calculated according to Gen. Strachey'smethod, thatis, by takingthe— 
time between two suceessive passages of the waveat the same stas 
tion, that, for European stations, on the average tl 
36h. 38m.-to make its way around the earth when it was 
east to west, and 35h.54m. when going from west to east. The 
accordance of the figures for different observatories is striking. 
(excepting Tolosa), the greatest deviatiom from the average being 
only + 33m. and - 38m. in the first case, + 27m. and ~ 39m. 
inthe second. The avegage speed would thus be: for the first- 
wave, 303°3 metres, and 3t6'I metres for the second, The cal- 
culated time of the Krakatoa eruption would be between 9h. 6m. 
and gh. 4am. Krakatoa mean time; or, onthe average, 9h, 23m. 
When the calculations are made on M. Wolf’s method (which. = 
admits the same speed in both directions}, the average speed — 
of the wave is 334°3 metres, and the time of the eruption ae 
would be roh. 39m. Krakatoa mean time. Finally, Me oo 
Rykatcheff makes the calculations by deducing both speed and 
time of eruption from observations made at two stations. ne 
Krakatoa (Pavlovsk and St. Petersburg), and then he calculates 
from equations made for all other stations the error of the two 
observations. He receives thus 321'4 metres for the speed of the 
wave, and toh. 16m. for the time of the eruption at Krakatoa. 
These results are more in accordance, he says, with the result 
obtained by Herr Wolfs method, and, combining both, M. 
Rykatcheff takes as probable 327°9 metres for the speed, and. 
ich. 27m. for the time of the eruption. As to the amplitudes 

of the oscillations of the barometers at different stations, they 
vary from o’g to r'7:mm, and reach 2°5 mm. at Georgia 
Island, 

To the Meteorologische Zeitschrift for 1884 Dr. G. Hellmann 
contributes a learned paper on the recent glows. No 
theory is advanced as to their origin, and the interest of the 
paper is mainly historical. The oldest reference to similar — 
phenomena the writer has been able to discover is that of the  . 
Flemish physician, H. Brucæus, who, in 1570, dedicated a. 
Tractatus de Crepusculis” to Tycho Brahe. In this werk - 
occurs the passage: ‘* Cum autem diluculum initium sumat, ubi 
aër splendescere incipit, idque eveniat cum lumen solis ab acre, 
ob vapores permixtos crassiores, versus horizontem. reflectitur, 
patet non in eadem distantia solis ab horizonte erepti 
incidere, quod non una sit semper aëris densioris s 
a quibus fieri possit radiorum reflexio, altitudo.” 

Inthe Annales de Chimie et de Physique, sixth series, v e 
1884, MM. Perrotin and Thollon deal with the same subject: 
from the physical standpoint. They give an able résumed of t 
various accounts that have appeared, especially in NATURE, and. 
seem on the whole disposed to accept the theory of the voleamic: 
origin of the after-glows. a 


A correspondent, F. A. R. R., sends us the following com- 
munication on the sgbject :-—~ _ eee 

The matter projected into the upper atmosphere appears to” 
have passed round the globe westwards with grpat velocity, and to 
have diffused itself towards north and south much less rapidly. A. 
stratum of fine dust thus formed itself at an elevation: a 
exceeding the altitude of the known upper. curre 



































































in the West Indies, at the Sandwich Islands, in India and the 


nearly a month after the eruption of Krakatoa, The moon and 

in December an 

January, up to four months and a half after the erupti 

and the sun whiter than usual towards setting, The: 

divided matter which thus deprived the sun and moo 
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part of the rays which go to form the compound white, was 
plainly of a different grain from the small particles commonly 
present in the sky, for these arrest the blue rays and scatter 
them, allowing the rays towards the red end of the spectrum a 
freer passage, so as to impress the eye with the predominant red 
colour of luminous objects seen through a long stretch of atmo- 
sphere. Since the declining sun in India turned strongly green, 
the particles competent to arrest the red rays must have ex- 
ceeded, in the path of the rays, the ordinary blue-arresting 
particles in quantity or power. But as the sun approached close 
to the horizon, the lower atmosphere, by cutting off the more 
refrangible rays, reduced the green, and sometimes caused the 
red to predominate in the setting sun. The particles of a com- 
mon blue haze cause the sun to set deep red. The volcanic dust 
particles may have exceeded in magnitude the particles which 


e cause haze, and possibly the stratum may have contained par- 


ticles which might be visible under the microscope. That this 
dust stratum was still present in the higher atmosphere in 
January was indicated by the greenish tinge of moon and stars. 
It was largely composed of particles of sufficient magnitude to 
reflect white light, for a little before sunrise the sky seemed 


clouded over with something resembling white cirrus haze ; but | 
like a film of dust on a mirror, or the floating dust in a room, it | 


was not visible except at certain angles. Condensed vapour, or 
ice particles in a very fine state of division, would account for 
the persistent halo or corona of varying radius, but so also would 
particles of transparent pumice. Assuming the red-arresting 
stratum to have remained during the autumn and winter 
months at altitudes from forty to twenty miles, descending 
say 1000 feet per day during r00 days, the effects observed 
after sunset and before sunrise. were only what might be ex- 
pected to follow by reflection from the minute surfaces. In 
the case of ordinary cirrus, the tints up to half an hour after 
sunset are as follows: white, pale yellow, yellow, orange, 
pink. red, deep red ; or the'red only may be visible if the texture 

e thin and the early twilight strong. With a continuous red- 
arresting stratum, however, we must consider what influence its 
horizontal breadth, through which the sun’s rays must pass when 
near setting, would have upon the light reflected from the west- 
ern sky. Ata height of thirty miles the sun would be shining 
through a great length of the stratum, as viewed from the ele- 
vated point, when it had already set on the earth immediately 
below. At this point, thirty miles above the earth’s surface, sup- 
posing that to be the height of the stratum, the vapour of the 
lower air would not yet be strongly exerting its influence in arrest- 
ing the blue rays, but the sheet of dust would exert its maximum 
power of stopping the red rays, and the light which survived 
best, and which from the earth’s surface we should see reflected 
soon after sunset from above the western horizon, would be green. 
The stratum being so composed as to be capable of reflecting 
all kinds of light, but by its own action through a great breadth 
filtering out some of the less refrangible rays, as it did more 
powerfully in India when less attenuated, the reflected light of 
the sun above the western horizon, and indeed towards north 
and south as well, could not fail to be affected with an excess of 
green. As the sun sank still lower, viewed from the height 
of thirty miles, it would begin to be largely robbed of the 
blue and green rays by the ordinary lower atmosphere, and 
the next colour in the western sky would consequently 
be yellow, which would equally be reflected by the matter 
composing the stratum. The yellow would be the result of a 
competition between the red-arresting upper dust and the blue- 
arresting lower air. As the sun descended still lower, the power 
of the ordinary vapour-charged strata would assert itself, and the 
yellow would pass to orange, pink, and crimson, just as the 
colour of the sun seen from any eminence commonly changes in 
setting. The upper haze would merely reflect these naturally 
changing colours, but the later tints would be more striking as 
darkness increased. All the changes observed in the first after- 
glow are thus fully accounted for by larger than ordinary sky 
particles arresting red waves and the general mass of the stratum 
reflecting all rays falling upon it. The secondary afte -glow 
would skow similar gradations if the first were strong ehough 
to emit much light, but the red in it would be most con- 
spicuous, for the action of the lower air in eliminating blue would 
be more powerful than the thin veil of dust in eliminating red. 
There was, however, a distinct greening of the sastenn fe on 
several occasions, signifying the approach of* the secondary after- 
glow. The increase of apparent brilliancy of both glows as they 
sank westwards would of course be due to perspective. 
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THE FIXED STARS? 
Ean S 


I HAVE said that the angle between the stars is measured in 
terms of the scale, but the scale-value, in seconds of arc, may 
change by the effects of temperature and from other causes, 

Bessel, in his researches on the parallax of 61 Cygni, deter- 
mined by independent means the effect of temperature on his 
scale-value, and applied corresponding corrections to his observa- 
tions. But he also took the precaution to employ two stars of 
comparison situated at right angleg to each other with respect 
to the principal star, so that the effect of parallax would be at a 
maximum for one comparison star at the season of the year when 
it was at zero for the other, and vice verså. 

But in the course of previous researches I found that there 
were sources of error other than mere change of the temperature 
of the air, viz. differences of temperature in different parts of the 
instrument, and changes in the norm#¢i focus of the observer's 
eye, which exercised a very sensible influence on the results. It 
was nec to devise some method by which these should also - 
be eliminated. 





Diagram II.—Showing comparison stars employed in determining the 
parallax of a Centauri. 

There is a very simple means of Suing. this. Instead of taking 
two comparison stars at right angles, take two comparison stars 
situated nearly symmetrically on opposite sides of the star whose 
parallax is to be determined—such, for example, as the stars a 
and 8 in Diagram II. Now observe these distances in the 
order a, B, B, a, on each night of observation; so that on 
each night the observations of both distances are practically made 
at the same instant. Then, whatever causes have combined to 
create a systematic error in the measurement of one pf these dis- 
tances, precisely the same causes must create precisely similar 
systematic error in the measurement of the other distance. Thus 
if, by the regular or irregular effects of temperature or by 
changes in the normal condition of the observer's eye, we 
measure the distance a too great, so for the simultaneous ‘ob- 
servations of the distance 8 we shall from precisely the same 
causes measure that distance too great also, | 

But the diference of the distances will be entirely free from 
all errors of the kind ; and, if the distances are not quite equal, 
it is very easy to apply a correction on the assumption that the 
sum of the distances is a constagt. 

In Diagram II. the circlrepresents a radius of 2° surrounding 
the star a Centauri. The distancef the component stars a, and 
Centauri in the diagram is enormously ‘exaggerated for the sake of 
clearness. Guided by the principles just explained, search was 
made for comparison stars in pairs symmetrically situated with 
respect to a Centauri, and otherwise favourably situated for 
measurement of parallax. 

You will remember that from the effects of parallax all stars 
appear to describe small ellipses ahout a mean position ; stars 
near the pole of the ecliptic describing neagly circles, and those 


* Lecture on Friday evenfag, May 23, at the Royal Institution, “On Recent 
Researches on the Distances of the Fixed Stars, and on some Future Problems 
in Sidereal Astronomy,® by David Gill, LL.D., F.R.S., Her Majesty's 
Astronomer at the Cape of Good Ho, Continued from p. 137. 
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‘ar the ecliptic very elongated ellipses. Obviously, then, | is that marked a and B—they are nearest to the major axis of the 
eing | parallactic ellipse, and they are very symmetrically situated with 


ose pairs of stars are most favourable—other conditions | 
f° which lie near the major axis of the parallactic ellipse. | respect to a Centauri. 


q 


ie dotted ellipse in Diagram II. represents the form of the Now turn to Diagram III. Here is exhibited the results of 
wallactic ellipse ; that is to say, the form of the apparent path | my measures on a very large scale—in a manner similar to 


hich a Centauri must describe if it is affected by parallax. that in which the height of the barometer for different hours of 
© course the size of the ellipse is exaggerated—in fact in | the day, or the comparative price of wheat at different seasons 
e diagram nearly 5000 times—therefore remeneber that the | of the year or in different years, is now exhibited in the daily 
agram represents only that which we’ can compute before we papers. Imagine the star a about a mile immediately below any 
ave observed, viz. the shafe of the ellipse, or the relations of the | point of that curve, and the star 8 rather over three-quarters ol 
ingths of the two axes; the adsoite size has to be determined | of a mile immediately above the same point, and you would ghen 
ym the observations. have a diagram to scale.! The middle horizontal line represents 


Che most favourable couple of comparison stars in ow drawing | the mean difference of these two distances, and each dot 
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Dracram I1]1.—Curves showing the results of the observations of a Centauri relative to the comparison stars a and 8. 
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DIAGRAM 1V.—Curve showing results of observations of Sirius for parallax. 
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Dracram V.—Curve showing results of observations of e Indi for parallax. 


ark on Fig. 1 of the diagram reprewegy the variation of that | precise form of curve according to a simple law. The observa- 
istance according to each successivg observation, The different | tions only determine thegange from maximum to minimum, and 
inds of dot represent Measures made at different hour angles, | yet you see how perfectly the maximum of the observations 
r when the relation of the direction of measurement to the line | agrees with the maximum of the curve, and the mjpimum of the 
ining the observer's eye is different. These different kinds of | observations with the minimum of the curve, an how closely 
ersonal errors were separately investigated, and they were then | the law is followed throughout. . ' 
llowed for and the observations were corrected accordingly. | ‘The res@lt was that from these observations the parallax of 


The observations so corrected are represented in Fig. 2, where | a Centauri was 0”°747, or practically three-quarters of a second 


ach black dot expresses the result of the observations of a single of arc. : Fart] 

ight, andthe curve is the computed curve resulting from a But I was not content with this result alone. I wished further 
s o > r ~ : 4 . a T” r . se ho 

1athematical discussion*of the observations, confirmation, and selected another pair of stars, a and 8, shown 


ja 
; 


You must be careful to understand that thi is not simply the | in Diagram II. > 
ind. of curve which best represents the observations. The curve 
; limited by purely geometrical conditions to h&ve its maximum ' In the wall diagram one second of arc was represented by about rs 
n March 7 and its minimum on September 10, and to follow a j inches. 
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Frém- similar observations with these comparison stars: LL 
obtained ‘for the parallax of a Centauri 0-760, a result which is 
identical with the last within the limits of the probable error of 
either. . 

_ My friend Dr. Elkin selected the stars æ å and a’ é’ as his com- 
parison’ stars, and in a precisely similar way he’ obtained as the 
mean of his results a parallax of 0’°752, a result identical with 
my own, so that we may conclude as one of the most certainly 
established facts of astronomy that the parallax of a Centauri 
relative toan average star of the seventh or eighth magnitude is 
threeyjuarters of a second of are. 

Itis therefore beyond all doubt that Henderson's discovery 
was a real one. Hlerschel’s verilict must therefore be confirmed, 
and the palm for first breaking down the barriers that separated 
us from: any knowledge. of the distances of the fixed stars be 

a y e Cape Astronomer Henderson. 
existing: rehes: go, o Centauri is the nearest 
ixed stars: Regarding the faint. comparison. stars. as 
y infinitely distant; let 

how: far distant a Centaurt really is, 

Chere: are, of course, ar infinite number of illustrations: which 
employ to convey some Idea.of such a distance. F 
nt myself with one of them-—something akin to 
» already been used by Dr: Ball within these 










































shall 
whi 


e@are-a-commercial people, we like to make our estimates: 
in pounds. sterling, We shall. suppose that some wealthy 
directors: have: failed in: getting Parliamentary sanction to: cut a 
‘sub-Atlantic tunnel to America, and. so for want of some: other 
outlet for their energy and. capital. they construct. a railway: to. 
a Centauri, We shall neglect for the present the engineering 
difticulties—-a: mere. detail—and: suppose them overcome and’ the 
railway: opem for traffic, | 

We shall’ go. further, and. suppose that: the directors: have: 
found the construction of sucha: railway to have been peculiarly 
easy, and that the proprietors of interstellar. space: had not been’ 
exorbitant.in. their terms: for right of way: Therefore, with a 
view to: encourage traffic, the directors: had made the fares: ex 
ceedingly moderate, viz. first class at one penny per 100 
miles, 

Desiring to take advantage of these facilities, an American 
gentleman, by way of providing himself with small change for 
the journey, buys up the National: Debt of England and of a few 
other countries, and, presenting: Himself at: the bookting-office, 
demands a first-class single-to-aCentauri, For this he: tenders: 
in payment the serip: of the National Debt of England; which: 
just eovers'the cost: of his ticket; but! T should explain: that: at’ 
this time the National Debt, from: little wars coupled with some 
unremunerative. Government investments in landed property, had 
run up the National Debt from 7oo millions to rroo.millions: 
sterling, Having taken his seat, it occurs to him to ask— e 

At what rate do you travel ? 

Sixty miles an hour, sir, including stoppages; is the answer. 

Then when shall we reach a Centauri ? 

In forty-eight million six hundred and sixty-three thousand 
years; sir. 

Flumph, rather a long journey.. 





But enough. of joking; If we. wish: to. deal with: distances: 
so immense, we must adopt. a more: convenient unit: of 


measure, , 

The most convenient unit for: our: 
years that light would take to reach use) 
exactly 500 seconds of time to come from the sun; this is a 
figure easy toxremember, and is probably exact to a single unit, 
The sun is ninety-three millions of miles distant, and this 
figure I believe to be exact within 200,000 miles. 

- Quite recently the accuracy of these figures has been confirmed 
in a very remarkable way by different kimds of investigations by 
different observers ; otherwise I should not have quoted them. 
with so much cenfidence. — 

The parallax of a Centauri is three-quarters of a second of are 
therefore its distance is 275,000 times the distance of jhe earth 
from the sun, and therefore light,“which travels to the darth from 
sunin §00 seconds (Ze, in-84 minutes) would take 4°36, ora 
more than 44} years to come from a Centauri. _ 
uu will find in the accompanying table a specific account of 
its which were arrived at by Dr. Elkin and thyself 
re similar means, and you wifi find on the wall dia- 
grams representing my own detailed observations in the case of 
Sirius and « Indi: ~ 
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A glance: is sufficient to show tha 















how neither apparent magt 
tude nor apparent proper motion: can: afford a definitive: crite sor 
of the distance of any fixed star—that diferent stars really diffe 
greatly in absolute brightness and in-absolute motion... : 
And now, what is the work before us in the fature? S 
The great'cosmical problemthat we have to solve isnot se 
much what is the parallax of this or that particular star, but we 
have to solve the much. broader questioris— > | 
1. What are the average parallaxes of stars of the first, second, 
third, and fourth magnitudes, compared with those of faintey 
magnitude? oh 
2, What connection does there subsist between the parallax’ ol 
astar and the. amount and direction of its proper motion, OF can 

















it-be proved that there is no such relation or connection? o 


id 


With any approximate answer to these questions we show 
probably be able to determine the law of absorption of starl 
in space,. Atp 


hi 











the amount and di 
who can predict what hitherto 


a 


1c 


pe non cosmical laws might 


reveal themselves in the course of such an investigation? = 7 
It is important to consider whether such a scheme of. research 
is one that can be realised in the immediate future, or one that 


eamonly be carried to completion by the accumufated labours 









successive astronomers, 





estion from a prac 
eme, founded on 





as 


o receive at their hands’s 


otograph of 


e. 


$ 4 


June 12, 1884] NATURE 150. 





as received an enormous development, and whose application 
ppeats to offer a rich harvest of results I iefer to the applica- 
ton of photogiaphy to agtronomical observation 

You: respected membe:, Mi De la Rue, 1s the father of this 
1ethod Time does not peimit me to dwell on his early 
ndeavous and his successful results, but they ale well known 
> youall He opened up the field, and he cleared the way for 
WS SUCCESSOLS į T 

The recent strides in the chemistry of photogiaphy and the 
roduction of diy plates of extieme sensibility have peimutted 
àe application of the method tê objects that formerly could not 
e photographed Here, on the scieen, are the spectra of stars 
hhotographed duectly from the stas by Di Hugans, the lines 
vhich tell of the chemical constitution and temperatuie of the 
tar’s aftnospheie being sharply defined 

Here are photogiaphs of the great comet of 1882, which, with 
he cooperation of Mi Alls of Mowbiay, I obtained at the 
zape, by attaching Ins ordinary camera to an equatonially 
aounted telescope, and with its aid following the comet exactly 
or more than two hours Each one of the thousands of points 
flight that you see 1s the pictute of a fixed star The photo- 
raph suggests the desuability of producing star maps by direct 
hhotogiaphy from the sky 

Here on the screen is a photogiaph of the great nebula of 
Jrion, or 1athe: a senes of photographs of it made by Mr 
-ommon of Ealing You will note the gradual development of 
letail by mciease of exposme, and the wonderful amount of detail 
t last ariived at Here are photographs fiom drawings of the 
ame, and you will note the discrepancies between them And 
1ere 1s a photograph of a sta: cluster also by Mı Common 

No hand of man has tampered with these pictmes They 
lave a value on this account which gives them a distinct and 
‘epaiate claim to confidence above any work in which the hand 
f fallble man has hadea part 

The standpoint of science 1s so different fiom that of at A 
actue which 1s a mere copy of natwe in which we do not 
‘ecognise somewhat of the soul of the artist, ıs nothing m an 
irtistic point of view , but in a scientific point of view the more 
ibsolutely that the individuality of the artist 1s suppressed, and 
he more absolutely a rigid representation of natwe 1s obtained, 
he better s 

Heie1s a volume compiled by one of the most energetic and 
tble of Ameican astronomeis—~Prof Holden It contains 
aithful 1ep:oductions of all the available diawings that have been 
nade by astionomeis of this wonderful nebula of Onon fiom the 
year 1656 to recent times 

If now we were to suppose one hundred years to elapse, and 
20 futher observation of the nebula of Onon to be made 
in the interval , if ın some extraordinary way all previous obser- 
vations weie lost, but that astronomers were offered the choice 
of recovering this photograph of Mı Common’s, o1 of losing ıt 
and pieseiving all the previotis observations of the nebula 1e- 
corded in Prof Holden's book—how would the choice he? I 
venture to say that the decision would be-——Give us Mr Common’s 
photograph œ 

Is it not therefore now our duty to commence a systematic 
photographic record of the pfesent aspec: of the heavens? Will 
not coming generations expect this of us? Does not photogiaphy 
offer the only means by which, so fa. as we know, man will be 
able to trace out and follow some of the more slowly developing 
phenomena of sidereal astronomy ? 

Huggins has shown how the stars may be made to tiace in the 
significant cipher of then spectia the secrets of then constitution 
and the story of their history Common has shown us how the 
nebulz and clusters may be separately photographed, and it 1s 
not difficult to see how that proc be applied, not only to 
special objects, but piece by pigce to the whole sky, till we 
possess a photogiaphic library of each square half-degree of the 
heavens But such a work can only be accomplished by con- 
summate mnstiuments, and with a persistent systematic continuity 
which the unaided amateur 1s unable to procure and to employ 
It ıs a woik that must be taken up and dealt with on a national 
scale, on lines which Huggins and Common have so well indi- 
cated, and which has already been put in a practical form by a 
proposal of Norman Lockyer% at a recent meeting of the Royal 
Astronomical Society * 

I would that I had the power to urge wyh dug force our duty 
as i nation in this matter, but my powers a1 e inadequate to the 
tas 

I employ rather the words of "Sr John Herschel, becauge 


no woids of mine can equal those of him who was the “prose- 
poet of our science, whcse glowing language was always as just 
as ıt was beautiful, and whose judgment in such matters has 
never been excelled They were spoken in the early days of 
exact sidereal astronomy, when the strongholds of space were 
but beginning to yield the secret of their dimensions to the un- 
tung labom and skill of Bessel, of Stiuve, and of Henderson 

Think what they would have been gew when they might have 
told how Huggins’ spectioscope had determined the kinship of 
the stars with ou: sun, how ıt had so fai solved the mysteries of 
the constitution of the nebule, ard pointed out the moans of 
determining the absolute velocity of the celestial motions in the 
line of sight Think what Ilerschel would have said of those 
photographs by Common that we have seen to-night of that 
nebula that Herschel himself had so labouously studied, and 
whose mysterious convolutions he had in vain endeavoured ade- 
quately to portiay, and think of the lessons of opportunity 
and of duty that he would have drawn from such discoveries, as 
you listen to his words spoken forty-two years ago — 

“ Such results are among the fanest floweis of civilisation 
They justify the vast expenditure of time and talent which have 
led up to them , they justify the language which men of science 
hold, o1 ought to hold, when they appeal to the Governments of 
their respective countries for the liberal devotion of the national 
means in furtheiance of the gieat objects they propose to accom- 
plsh They enable them not only to hold out but to 1edeem 
their promises, when they mofess themselves productive labourers 
m a higher and richer field than that of mere material and 
physical advantages 

**It is then, when they become Gf I may venture on such a 
figue without reverence) the messengers from heaven to earth 
of such stupendous announcements as must stike every one 
who hears them with almost awful admuation, that they may 
clam to be listened to when they 1epeat in every vauety of 
wigent instance that these me not the last of such announcements 
which they shall have to communicate, that theire are yet behind, 
to search out and to declaie, not only seciets of nature which 
shall increase the wealth où powe: of man, but TRUTHS which 
shall ennoble the age and country in which they are divulged, 
and, by dilating the intellect, react on the moral character of 
mankind Such truths are things quite as worthy of stiuggles 
and sacrifices as many of the objects for which nations contend, 
and exhaust their physical and moral energies and resources 
They me gems of real and durable glory m the diadems of 
princes, and conquests which, while they leave no tears behind 
them, continue for eve: unalienable ” 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGF —The following ale among the Readers and 
University Lectuiers just now appointed —Reade:s—Compara- 
tive Philology, Dr Pell, Botany, Di ‘Vines  Univeisity 
Lecturers—Comparative Philology, Mr E S Roberts, Sans- 
krit, Mi Neil, Mathematics, for Pat 3 of the Tripos, Division 
A, Mi Fousyth, Division B, M: Hobson, Division C, Mr 
Glazebrook , Division D, Mr J J Thomson, Applied Mecha- 
nics, Mi Macaulay, Botany, Mr F Darwin, Animal Morpho- 
logy, Mr A Sedgwick , Advanced Physiology, Di Gaskell and 
Mr Lea, Histology, Mı Langley, Geology, Mi D Robeits, 
Monal Science, Mi Keynes 

Piof Colvin has presented to the Fitzwilliam Museum between 
eight and nine hundied books on Classical Ai cheology, on behalf 
of certain members of the University, to be deposited m the 
library of the Museum of Classical Archaeology 

A wam discussion arose on the 3oth ult im the Arts School, 
on the Report 1ecomrgending the erection of new lectme rooms 
and work-1ooms for Biology and Physiology Mr Huddleston 
said the estimate of 3000’ a yea: ago had pigwn to 10,0007. 
now Iie had hoped that finahty was reached last year Mr 
Oscar Browning objected to the proposals that they were reck- 
less and® extravagant Why mot ventilate the present Igcture- 
rooms, 1f they were so much used as was desciuibed? The pro- 
posal to buy 150 microscopes for 1000/ was one of the most 
ridiculous he evei heard of Why should not each student bring 
his own? A science man’s lbiary was exceedingly small and 
expensive Mr Mayo thought sufficient accommodation might 
be provided by using the Museum of Zoology asa lectuie-100m for 
large classes Mi Sedgwick described the inconveniences felt in 
the late course of Elementary Biology, when 206 men had to pack 
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themselves where only 140 could properly sit Many sat on the 
stairs, and in positions where they could not see the blackboard 

Mr Trotter urged that the medical students could not be ex- 
pected to provide capital sums for buildings The large class in 
Elementary Biology this year would want to attend Physiology 
next year It was impossible that finality could be attained 

Prof Foster explained the serious inconveniences of requiring 
every student to bring his own mucroscore to these classes , they 
ought to belong to and remain in the laboratory The difficulties 
that now arose had occurred because of past undei-estimates 

He had been laughed at a few years ago for suggesting that 
space for one hundred students of Physiology would be wanted 
soon [fe had no lecture-room under his contiol, and no room 
in which he could give demonstrations to a laige class, yet so 
important did he deem the practical work of the class -n Ele- 
mentary Biology that, 1f no new accommodation could be given to 
it, he should feel compelled to close the practical work of his 
own large class, and simply give iectues ım Physiology, and give 
up his laboiatory,foc the class in Elementary Biology 


SCIENTIFIC SERIALS 


Fournal of the Franklin Institute, No joo, April —Prof 
Coleman Selleis, mechanics introductory Abstract report of a 
public lecture exposing various fallacies —W Dennis Marks, 
initial condensation of steam cylinders —W E H Jobbins, an 
Investigation locating the strongest of the bronzes ‘The tests 
were made with Thuiston’s recording testing-machine, and gave 
for the two strongest bionzes the following —Cu57, Znq4z2, Sni, 
and Cus6, Zn42, Sn2 —J C Hoadley, a tilting water-meter — 
S Lloyd Wiegand, cast-iron in steam-bo:lers —G M Bond, 
standards of length and their subdivision W Dennis Marks, 
economy of compound engines Final agreement cannot be 
reached until ‘fa more complete and rational set of experiments 
are made on the compound engine than now exist ”—Dr P 
Frazer, reply to T D Rand’s pape: on the geology of Chester 
Valley, &c 

No 701, May —De Volson Wood, the most economical pomt 
of cut-off, a dialogue criticising Prof Marks’ paper—J P 
Church, alleged remarkable error in the theory of the turbine 
water-wheel] —N B Clark, petroleum as a source of emergency 
power for war-ships Proposes to employ furnaces into which 
petroleum is sprayed along with superheated steam and heated 
ar—S L Wiegand, cast-iron in steam-boilers —R Guimshaw, 
hanging the levers for indication —R Guimshaw, doctoring m- 
dicator caids —-Pliny Earle Chase, the sun-earth balance This 
paper briefly expounds the author’s views about harmonic iela- 
tions 1n the solar system, and deduces values from them for the 
earth’s mean radius of orbit, and for the weight of the sun —G 
M Bond, standaids of length and their subdivision, s 


Annalen der Physik und Chemie, Band xx1 No 4, Apul 
1884 —G Hansemann, on the diffusion of gases through a 
porous partition The author concludes that Stefan’s theory 1s 
not confirmed, but finds that the gaseous molecules within the 
pores offer a much greater mutual resistance than Stefan supposed 
—G Kirchhof, on the theory of the diffusion of gases though 
a porous partition , a mathematical discussion of Stefan’s theory 
——-Oskar Rother, on capillarity-measurements of salt solutions 
and their mixtures —H C Vogel, 1emarks on Dr O Frolich’s 
paper on the measuiement of sun-temperature —E Warburg, 
on the electrolysis of solid glass He concludes that in this o»scure 
phenomenon the silica 1s not affected, and that the sodiur only 
is moved electrically through the mass —Emil Cohn, on the 
validity of Ohm’s law for electrolytes —A Oberbeck, on elec- 
tric oscillations their magnetising action (part v ) The author 
concludes that undulatory currents exergise magnet.smg effects 
on iron and steel cores entirely as theory would indicate, pro- 
vided account þe taken of the internally mduced cmrents —L 
Grunmach, absolute barometric measurements under a control 
of the vacuum by means of phenomena of electiic 1Jumunation 
The yefusal of induction sparks ¢o pass, or the phosfhorescing 
of the glass surface, are chosen as indices of the exact state of 
the barometric vacuum —W Voigt, on the history of the 
Nobih-Guebhaidt rings 

No 5, May —A Winkelmann, on the diffusion of gases“and 
vapours This paper discusses the bearing of the formulz of Meyer 
on certain changes in the coefficient of diffusion observed by Ste- 
fan’s method —L Boltzmann, on a relation discovered by Bartoli 
between heat-radiation and the second law of thermodynamics — 
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L Boltzmann, on the quantity of work which can be obtained 1 
chemical combinations An. important discussion of formula 
and bezis cn dissociation heat —-A Overbeck, on electric ose: 
lations, especially on then magnetising effect, and on the prop: 
gation of magnetic oscillations Describes a method of exper 
ment employing an electio-dynamometer, and concludes th: 
the magnetic oscillations propagated along an non 10d decreas 
in amplituce at paints sucgessively distant fiom the origin of tk 
oscillations but that the magnitude of the decrement depenc 
only on the quahty of the iron, and 1s mdependent of 1 
cross-section —W Hallwachs,? on the electromotive fore 
the resistance, and the efficiency of secondary batterie: 
This paper, ieprinted fiom the £vektrotechnuische Zettschri/ 
1ecounts researches by the author, and gives a summary ¢ 
otheis by Tresca and Ayrton and Peiry-~J Stephan, c 
the calculation of induction-coefficients of wire cols This papi 
1e-discusses the formule used by Maxwell and by Lord Rayleig 
for the cofficients of the coils used in the determination of tl 
ohm —J Frohlich, notice on the calculation of the potential ı 
coils This paper concludes with two convenient approxima! 
formula: for contiolling more elaborate calculations —S Wleug 
and S Hernichsen, on the magnetism of organic bodies Giv: 
values for a number of alcohols —J Elster and H Geitel, ¢ 
the electricity of flame, a reply to J Kollert--H Merczyn; 
on Fiesnel’s measurement of wave-length The author contenc 
that Fresne! never made his well-known determination with tk 
well-known ‘‘Fiesnel’s mirrors,” but by diffraction —J I 
Andie, Boyles law a lecture-experrment A thread « 
mercury 1s introduced into a long narrow vertical glass tul 
closed at the top, end hangs inclosing a certaj volume of a 
permanently —Carl Kun, on a mercury fhterrupter with whic 
the omdation of the nfercury 1s obviated The contact 1s broke 
in a closed vacuous vessel —-G Krebs, three ozone apparatus - 
V Pierre, epparatus for demonstration of the laws of elasticit 
of traction , apparatus fo. demonstration of the constitution of 
longitudinal wave, galvanoscope for lecture-demonstration 
apparatus for freezing water quickly under the air-pump. The! 
1s nothing very new in the first two of these The galvanoscoy 
1s a simple modification of the vertical Bourbouze imstrumen 
The air-pump apparatus 1s identical with forms often used : 
this country . 


Bulletins de la Sonde d'Anthiopologwe de Paris, tome vi 
sene m, 1883 —The conclusion of M Ujfalvy’s notes c 
the so-called Kaffir-Giapochs of Hindoo-Koosh, based on h 
own observations and those of Biddulph, Elphinstone, and oth: 
Enghsh authonties.—Communications from M Ten Kate, c 
the results of his anthropometric observations of the Yaqu 
Indiars of Sonora and Anzona , from M Errington de la Cros: 
on the fish-eating modern cave-dwellers of the Island : 
Socotra, from M Hamy, on the dental mutilations of tl 
modein Htaxtecs and fiom M Manouvner, on the force i 
the flexible muscles of the fingefs ın men and women, havir 
reference to the weight of the biam at different anatomical an 
physiological penods —On the Japanese races, by M de Quatr: 
fages —-Reports of the Commissions appointed to examine th 
Cinghalese Araucanans ind Kalmuks who have been brought i 
the Jardin d’Acchmatation for purBoses of ethnographic investig: 
tion The reports or the two latter have bten drawn upby M Den 
ker, whose mtimate acquaintance with the language and homes « 
the Kalmucxs gives special value to his comprehensive expositio 
of the ethnological and social chaiactenstics of these people ~ 
Recollectiors of Paul Broca as a student, by M Eschenauer - 
On the “ Tzompanth,” o: saciificial cranrum, exposed in Azte 
temples, by M Hamy —On the ciamal differences obseivab! 
in mer and women by M Manouvrier, who considers that whi. 
the parietal is less deveet in the latter, the occipital 1s gen: 
ially larger in women thaw in men —On the microscopic: 
characters of the blood m the principal races, by Di Maure 
whose investigations do not appear to have demonstrated an 
very precise ethnic difference in the relations of the 1ed an 
white corpuscles, unless we may accept as such his observatio 
that the red globules of different races show different degrees ¢ 
resistance to different artificial reagents —-On the use of non 1 
Egypt, by M E Soldi, and on the use of non in China, by X 
Milloué —A résumé, by M G Hervé, of the vanous medic: 
ard other reports of the dimensions bf Cuvier’s bran wN 
Hervé, basing his semarks on Dr E Rousseau’s report of tk 
autopsy in which, the latter took part, gives the weight as 18: 
gim , and the horizontal cirgumference as 60 45 cm He denr 

ethat Cavier had ever suffered from any malady capable of affec 
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g the size o1 condition of the biain —-On muscular anomalies 
the diaphiagm , suggestiogs for a planispheric representation 
` the cerebial convolutigns, by M Duval —-On the disappeai- 
ice of the moie fitting in the stiuggle fo. existence, by M 
elauny ‘Ihe author endeavouis to show that supeiioi as well 
inferio species have disappeaied, leaving only the interme- 
ate species , the infe1ioi having succumbed to the superior, 
hile the latter have become extinct {hough sterflity —-On the 
og of the Tertiary peunod in Curope, by M Zalorowski —On 
evalue of the information to be deduced fom ancient Egyptian 
untings by the naturalist, ethufégi:aphist, and histouan, by M 
iétiement —On a supernumerary nipple with mammary glands 
_& young woman, by Dr Testut —On the ongin of aught- 
indedness in man, by Mme Clémence Roye: —-On the sym- 
etuicalecharacte: in anomalies in man, and on the influence 
tributable to atavism in such anomalies, by M Vene: ——-On 
ie geographic distirbution of the Opatas, Pimas, dc, with an 
hnogiaphie chat of the Basin of the Rio Giande de Santiago, 
yM E T Hamy 


Bulletin de la Société des Naturalistes de Moscou, 1883, 
@ 3 —History of the hypothesis of the cosmical waves proposed 
n explaming the forms of the comets, by Piof Bredichin (with 
vo plates), beung a discussion of M Schwedoff’s hypothesis on 
us subject , and on some apparent anomalies 1n the structure of 
ie tails of the comets, by the same (both m Fiench) Prof 
1edichin arves at the conclusion that, moire than ever, he is 
ght ın affirming that the theory of repulsive forces 1s enabled 
) eaplain and to predict by means of calculus, not only the 
‘hole of the phenomena afforded by the comets and then leading 
‘atuies, but als@ the slightest details of then structure —-A reply 
f Di Morawitz to General Radosekowsky’s cuties with regard 
) the Russian species of Bombus (im German) ——On the Pecten 
re sus and fyxedaius, noteby M Ant de Gregouio (in Fiench) 
-Monopetal plants ofe Di.- Radde, being a continuation, in 
rerman, of Dr Fied von Herder’s capital desciiption of these 
lants —Mateials to the fauna of Russian Hemiptera, by W 
‘akovleff, thee new Russian species of Odontarsus and one 
Smblethis tenellus from Northern Peisia aie described (in 
\ussian) —On the beans of 4Adrus piecatorius compared with 
zeds of othe: Papilionacee, by Col Tichomnow (in German), 
nth two plates —On the 1emamms of Adesfesand othe: fishes fiom 
1e Lower Carboniferous of Moscow, by Prof H Tuiautschold 
n Geiman), the new species Cymatodus reclinatus, Pacilodus 
ndatus, and the new genus ucanthus margaritatus, me 
esctibed —On the chief problem of Ingher geodesy, by Th 
joudsxy (with a plate) , a mathematical discussion (in Fiench) 
f the best means for determining the figme of the earth — 
setters fiom A Regel fiom Central Asia 


Ait: della R Accademia det Lince, Apul 6 —Repoit on 
\Ifonso di Legge’s memoir on the length of the sola: diameter, 
y S Schiapaiella—On the compressibility of fluids, and es- 
ecially of wate: unde: tempeiatuies varying from o° to 99°C, 
nd unde: piessures of fiom 1 to 44 atmospheres, by Stefano 
-aghiani and Giuseppe Vicentini —On the symbolic meaning of 
he Egyptian pJjiamids, by Di Enxnesto Schiaparelli —On the 
heory and classification] of shomogiaphies m a linear space 
o any numbei of dimensions, by Dr Conado Segre —-On the 
quilibrium of flexible and rigid surfaces, partı , by Vito Volterra 
—Remarks on the observations of the sola: spots and facules 
nade at the observatory of the Collegio Romano durmg the first 
juaite: of 1884, by Pietro Tacchini —-On some tiansformations 
£ oithonitioamiline and oithodiammuine, by G Koerner —On 
he action of phtalic anhydiide on pyroligmte, by G L Ciamician 
ind M Dennstedt —On the molybdate of didymium, by Alfonso 
Zossa —On the geological constitution of the Mantıme Alps, by 
3 Capellint —On some psychologi culties which may be 
>xplained by the idea of the infiniee, by Fiancesco Bonatelli — 
Some fresh experiments with neurine, by Alippando Moriggia 


Rendiconti del R Dtiuto Lombardo, May 1 —Biogiaphical 
1otice of Prof Giovanni Poll, part u, by Piof Gaetano Stram- 
xo —On a problem in mathematical analysis, by Piof F Bros- 
shi —Note on certain variations in the stem and blossom of 
Gagea arvensts, Schult, by Silvio Callon1 —-On the stiuggle for 
sustence between the Staphyheeus olens, Mull ,and the Zur- 
bacus agricola, Hoffm, by the same author —The Court of 
Cassation in connection with the question whether women should 
be admitted to the legal profession, by Prof "I Vila —Meteo- 
toloncal observations made at the Biera OWseivatory, Milan, 
dung the month of Apul ae . 
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Rista Scieniifico-Industiiale, Apul 30 —On certain works 
requiued to be caned out in the Island of Ischia, in order, if 
possible, to prevent the disastious consequences of future earth- 
quakes, by Piof Temistocle Zona —Installation of the electric 
hight m the railway station of Porta Nuova at Tuin —Considei- 
ations and suggestions iegarding the adoption of ea:thenware 
tubes ın underground telegiaphs, by the engineeis R Fabi1 and 
G A Romano —Obituary notice of Quintino Sella, with a list 
of his scientific wiitings, by Giuseppe Grattarola 





SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, May 15 —‘‘On the Influence of Coal-dust 
in Colhery Explosions, No V” By W Galloway Commu- 
nicated by R H Scott, F RS 

At the beginning of the fist pape: on this subject, which I 
had the honou: of reading before the Fellows of the Royal Society 
now somewhat more than eight years ago (Pree Rey Soc, vol 
XXIV p 354), I gave a short account of what appeared to me to 
be a rational mode of explaining the occurrence of all great 
explosions in diy and dusty collieries , and since then I have had 
opportunities of studying several remarkable instances of this 
class of phenomena, with the result that I am now more than 
eve: satisfied with the correctness of the views which I then 
expiessed It 1s true, as some subsequent writers, among whom 
I may name Sn Fiederick Abel, F R S, have obseived, that 
coal-dust had been pieviously 1ecogmsed as a factor in colliery 
explosions I think J may safely claim, however, that no earlier 
autho: had gone the length of crediting ıt with the 74e of pun- 
cipa: agent, and 1elegating fire-damp to a secondary position 

It is also admitted, I believe, by every one familiar with the 
subject, that my expe1ments with mixtures of coal-dust and air 
containing a small proportion of fire-damp weie original Similar 
expellments were subsequently made by membeis of the North 
of England Institute of Mining and Mechanical Engineers, by a 
committee of the Chesterfield Institute of Engineers, by Prof 
Abel on behalf of the Home Office and the Royal Commission 
on Accidents in Mines, and by otheis in this country, by MM 
Mallaid and Le Chatelier for the Commission du Gulsou in 
Fiance, and by others on the Continent, all of which led to the 
same conclusion, namely, that air containing too small a propor- 
tion of fiie-damp to rendei ıt inflammable at ordinary pressure 
and temperature becomes so when coal-dust 1s added to it 
Differences of opinion were expiessed as to the actual proportion 
of fire-damp, the comparative fineness of the coal-dust, and the 
quality of the coal necessary to the attainment of this result, but 
the general conclusion, in every case, was the one I have stated 
above 

Ip my fist paper, aleady ieferred to, I had sad “Ifat 
sul be shown therefore, that a mixture of an and coal-dust is 
inflammable at ordinary piessure and temperatuie, there could 
be no difficulty ın accounting for the extent and violence of many 
explosions which have occured in mimes in which no large accu- 
mulations of fire-damp were known to eust,” and, immediately 
following these words, I gave what appears to me to be a new 
hypothesis regardng the mode of occurrence of great collery 
explosions 

My 1easons for thinking it necessary to show that a mixture of 
air and coal-dust alone ıs nflammable were, first, that after some 
great explosions it was found that the flame had passed though 
very long galleries, containing presumably nothing but pute aur, 
and of course dry coal-dust ın a state of greater: or less puiity, 
and secondly, ıt was impossible to account for certain other ex- 
plosions, except on the supposition that they had been o1iginated 
by the firmg of a shot ın pure air in galleries containing dry 
coal-dust as in the last gase To have proved that a mixtue of 
air, coal-dust, and fire-damp 1s inflammable did not appear to 
me fully to meet the case, and it was for this reason that I made 
futhe: experiments with the help of a grant made to me by the 
Lords of Committee of Council on Education at the 1ecom- 
mendation of this Society The results have been desciihed in 
some of the forme: papers of this series In making these ex- 
pements, and in diawing ceitain conclusions fiom them, all 
favourable to the hypothesis 1efened to, I was simply carrying 
out the details of the work then begun, and nothing moe 

In forme: papers I 1@fe1ied to several great explosions which 
had come unde1 my own smmediate observation In particular 
I had made a very careful and complete examination of Peny- 
grag Colliery afte: the explosion there in Decembei 1880 (Zr 0¢ 
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Roy “See , vol xxxu p 454), when I found that the flame had 
penetiated ito every working place m the mme The plan 
which accompanies No III paper shows that all the working 
places were ventilated by what was, piactically, a single curent 
of air It was, therefore, open to those who attribute every 
geat explosion to the occunmence of a sudden outburst of fire- 
damp, and, as the annals of mining show, they constituted a 
very large majority before tne appearance of my fist paper on 
coal-dust, to say that this eaplosion was due to the same cause 
For this ieason I have paid particular attention to the pheno- 
menatdue to the explosion which occwired at Dinas Colliery on 
January 13, 1879 Ido no: piopose to enter into the minute 
details of this case, as I should to a large extent simply be 
1epeating what I stated about Penygiaig explosion, but will con- 
fine myself to those which are necessary or new I had fie- 
quently inspected the workings before the explosion, and I have 
done so at intervals of one month or les» snee then, so that I 
have been intimately acquamted with all the conditions of the 
mine for many yems I now also that no sudden outburst of 
fire-damp has ever been knewn to take place nit The workings 
were naturally very diy, the temperature ranging fiom 75° to 82° 
F , and the floor was covered with coal-dust Shot firing was 
cared on by night when the explosion happened The damage 
done by the eaplosion was vey great, the workings being 
wrecked to such an extent as to lead to then tempoiary 
abandonment They weie reopened afte: a large expenditure 
of time and labou, and it was only towaids the end of last 
year that I was able to inspect one of the distiicts of working 
places, and early in the present year that I could get into the 
othe: Waith the exception of some btiint hay or dried giass 
which I found in one of the jetun au-ways, I saw no traces of 
burning no: deposits of coked coal-dust in any of the main 1oad- 
ways, but I found well-ma:ked deposits of coked coal dust m 
all the working places in both districts of workings as far as I 
was able to penetiate The plan shows that the cuent of fresh 
air which came down the downcast shaft was split up ito thiee 
separate cunents The two distiicts were thus ventilated quite 
independently of each other, and it was therefore impossible 
for any outburst of fire-damp which migh take place in one of 
them to affect the quality of the an in the other 

We are thus compelled to fall back upon some othe: mode of 
explanation ın this case, and I now submit that in the present, 
andım my pievious papeis, I have brought forward sufficient 
evidence to show that the coal-dust hypothesis 1s the only tenable 
one If it be admitted, however, that this hypothesis 1s ap- 
pheable to Dinas explosion, the conclusion is inevitable that, 
ceteris fartbus, it 19 equaily appl cable to every case of the same 
kind that has eve: occurred 


Zoological Society, June 3 —Prof A Newton, ERS, 
vice-president, in the chan —A letter was 1ead fiom Mr Albert 
A C Le Souef, CM ZS, of the Zcological Gardens, Mel- 
bourne, giving an account cf the unusual occurence of two young 
ones being produced from one egg laid by a black-necked swan 
The write: described the appeaiance of these cygnets, which 
were much smalle: than a companion bnd of the same age — 
Mı F E Beddard read a paper upon the visceral anatomy of 
Hafalemur griseus, and culled attention to the various points of 
difference between this species and Zapalemu: simus —Mr A 
D Bartlett 1ead a pape: on some singular hybrids of bovine 
animals bied in the Society’s Gardens ——Mr G E Dobson, 
F RS, 1ead a pape: on the unimpoitance of the presence or 
absence of the hallux as a genetic characte: in Mammalia, as 
evidenced by the giadual disappearance of this digit within the 
lumits of a single genus (Erznaceus) —A communication was read 
from Mr H W Bates, containing a list of the Coleoptera of the 
families Caiabidee and Scarabærdæ collected by the late Mi W 
A Forbes on the Lowe: Nige: Of thee three appemed to be 
previously undescribed —-D: Carl Lumholtz read a paper con- 
taining notes ypon some mammals which he had recently dis- 
covered in Queensland 


Anthropological Institute, May 13 —-Prof Flowg, FRS, 
prestlent, m the chan --D: Maxwell T Masters exhibited a 
senes of agiicultmal implements brought by Mr Liuvesay fiom 
the Naga Hulls, at the north-east coine: of Assam The tools 
weie chiefly such as are used foi 11ce cultme on the inigated 
slopes of the hills, and consisted of rakes made of bamboo and 
wood, a hoe and non knife with wootlen sheath and cord for 
suspension —Dr J Stephens sent a drawing of a large pointed 
palzolithic plement iecently found near Reading, length 9} 


inches, weight 2lbs 340z —Mr W G Smuth exhibited two fe 
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paleolithic implements 1ecently found in North London Or 
was made of quartzite, and 1s the fst example of this materi 
met with in the London giavéls, the other was a white mpl: 
ment from the “trail and wap” He also exhibited two whi 
porcellaneous paleolithic flakes replaced on to their ougin 
blocks , the four pieces were found by him in North Londo 
wide d.stances apart, at different times during the last six year 
—Mr Smith also exhibited a large axe fiom New Guinea with 
keen biade of stliczous schist or bandéd chert, 93 imches lon; 
ant weighing over 2h lbs The axe was sent home by a sailo 
and Mr Smith puichased it of Weison who was using it 1m Nor! 
Londor foi chopp.ng up fiewood —-A paper on the cthnolog 
of the Andaman Islands, by Mı E HI Man was 1ead —Pio 
Flower 1ead some additional observations on the osteslogy of tk 
natives of the Andaman Islands Since 1eading a pape: befor 
the Institute on the same subject in 1879, the autho: had had tt 
opportunity of examining ten additional skeletons, two of whic 
are in the Museum of the Univeisity of Oxford, and eight in tł 
Barnard Davis Collection now in the Museum of the Royal Co 
lege of Surgeons F.ve are males and five females, and all a 
adult The measttements of these specimens have thorough] 
established the fact that the twelve skulls of each sex previous: 
examined finished a very fan average of the characters of tl 
race 
CAMBRIDGE 


Philosophical Society, Apul 28 —-M: Glaishei, pesideni 
in the chan —The following communications weie made to th 
Society —By Mr R T Glazebrook, on the electro-magnet 
theory of hght—By Mr A H Leahy, on the pulsation ¢ 
spheres in an elastic medium The problem of two pulsatin 
spheres in an incomp.essible Awd has beech discussed by sever 
writas The author considers the analogous problem ın tt 
case in which the medium suriounding the spheres has tk 
piopeiues of an elastic solid He finds that the most importar 
term inthe expression of the law of force between the two sphere 
varies imversely as the square of the distance between then 
This force will bean attraction if the spheres be in unlike phase: 
aiepulsion 1f they be in hke phases at any instant The ne) 
term in the expression varies inveisely as tac cube of the distanc 
between the two spheres, and 1s alweys a repulsion 


EDINBURGH 


Royal Society, J ine 2 —Sheriff Forbes I:yine in the char 
—Prof. Tait commuricated a pape: by the Rev T P Kukma 
on tLe enumeration, desciiption, and constiuction of knots TE 
paper described tl e application of a particular set of the polyhed: 
wnvestigated by the author to the investigation of the subject - 
Piof Tait then 1ead the second pait of a forme: pape: of h 
own on knots He fist considered the modification 1equued t 
be made on Mr Warkman’s diagiams so that they might repre 
sent actual knots _ He also took up the question of the identit 
of some of the figures with the wew of determming the actu: 
numbe of different knots having a given number of crossing: 
Finally he recurred *o the problem of beknottedness, showin 
how it was to be determined ın any case upon the consideratio 
that 7o king may occu with two strings, and even with one, a 
well a» with three —M:ı John Awken 1eaa a second note on th 
recent sunsets, showing how all the phenomena obsei ved receive 
a satisfactory explanation on the hypothesis that they resulte 
from the presence of abnormal quantities of dust particles in th 
ar He pointed out that the facts considered adverse to thi 
conciusion ieally furnished additional proof —Mi Aitken the 
read a pape: on the:momete: screens, which gave use to a 
animated discussion 

DUBLIN 


Royal Society, Qee®rg —Section of Physical and Ex 
pe1imental Science —G F Jfitzgerald, F RS, in the chan — 
On the pitch-cuives of cogged wheels, by A H Cutis, LL D 
The autho: showed that a pitch-cuve 4, of any form, its axis a 
and also the axis 4 of the corresponding pitch-curve Z, bem 
given, the curve Æ must be such that, of it 1011 without sliding o: 
A (the initial point of contact ¢ being of points which in work 
ing would come together), carrying é with it, the 1oulette thu 
described by 4 wul be a circle having æ for centre, hence h 
deduced the known result that the point of contact of the pitch 
curves must be situated on æ é—for the tangent at 6 to the rou 
Jette must bg perpendicular to dc, while, as this roulette 1s 
circle, this tangent must also be perpendicular to a, he prove: 
that, if # = (7) be the equation of A, p = g(t - 7” 
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ele x = length @ 4, will be the equation of 8 He mentioned 
> that Piof Willis had proved that a working teeth on cor- 
ponding pitch-curves ate 1oulettes of the same curve and 
erated by the same point, and also that, with circular pitch- 
yes, teeth which were involutes of cucles concentiic 1e- 
ctively with the conesponding pitch-curves, and having the 
ie centre of similitude with them, would work cgiectly, and 
ced that these theorems taken togethe? had suggested to him the 
stion, What curve rolling on a cicle will generate, and by what 
nt, the involute of a concentiigcucle? Thi. curve he pioved 
>e an equilateial spiral whose pole 1s the gene.ating point — 
the alleged effect of magnetism on the human body, by Piof 
F Barrett Inarecent addiess Su W Thomson diew attention 
che “marvellous fact” that a poweiful magnetic field appeared 
exert no action on the human body, and stated his conviction 
t, “f there 1s not a distinct magnetic sense, 1t 1s a very gieat 
nde: that there is not ” Tite object of the present paper was 
describe ceitain facts which had come under the author's 
ervation, and which pointed in the direction of a distinct 
sory and therapeutic effect produced by a powerful electio- 
gaet upon ceitain individuals A careful examination of 
wards of 100 peisons had led to the discovery of three indi- 
uals who could instantly detect by then sensations when the 
rent was put on or taken off a laige electro magnet, between 
poles of which then heads had been placed In an absolutely 
kened room a singulai luminous glare was also seen over the 
gnetic poles by these thiee obseiveis Every care was taken 
zvoid collusion or chance coincidence, and the obseiveis had 
means of hnowing by any other means when the current was 
: on” or “of” Ifa distinct magnetic sense exist, as these 
ements seem to suggest, if 1s doubtJess rare and fitful, 
sending possibly on the state of the peiciptent’s health The 
hor then described expenments that had been made by 
arcot in Pans, Dr W* H Stone at St Thomas’s Hospital, 
ndon, and Piof Dieschfeld at the Mancheste: Infirmary, to 
ertain the pathological effect of a powerful magnet The two 
mer authorities had noticed the transference of sensation pro- 
zed by magnetism in patients suffering from hysteria o1 hemi- 
esthesia, unde: conditions which appeared to preclude the 
ssibility of imagination coming into play Di Dheschfeld 
icuibes thiee cases which came unde his own observation 
ere anzsthesia was cured by a large.electro-magnet In one 
e, particulais of which were published in the Bretesh Medical 
us nal, every care was taken to eliminate causes other than 
: specific effect of magnetism, and there seemed no doubt that 
: patient’s complete restoration to health was due to the latter 
ise alone In conclusion Prof Baiett remarked that should 
: therapeutic value of magnetism ın certain specific disorders be 
ablished, ıt would obviously give no support to certain mag- 
ac appliances which are sold as nostrums for all diseases, and of 
: specific value of which he was not aware that there exists the 
allest medical evidence —On the substitution of sodium bichio- 
te for the potassium salt ın bichromate batteries, by Prof W 
Banett Piof Barnett stated that a week or two ago Mr 
ss placed ın h8 hands a specimen of bichiomate of soda, and 
ced him to try whether ıt would efficiently 1eplace the potash 
t which is invauably emplofed in bichromate cells The 
ult of his examination showed that there was no appreciable 
ference between the electromotive forre, the internal resistance, 
1 the constancy of the two cells, charged with equal weights 
the soda and of the potash salt 1espectively —-Reply to the 
‘icisms of M Loewy, by Howard Grubb, F RS (see NATURE 
May 29, p 100) 
Section of Natuial Science —V Ball, F RS, inthe chan — 
ı the origin of freshwater faunze, a study ın evolution, by Prof 
J Sollas, D Sc, FGS The pfas of freshwater faune 
compared with marine 1s commondy attributed to a supposed 
daptability on the part of marine organisms to existence in 
sh water That this explanation ıs inadequate ıs shown by the 
stence of fieshwatei jelly-fish such as Zrmnocodzum, and still 
ae directly by the experiments of Beudant, who succeeded in 
sustoming several kinds of marine mollusca to a freshwater 
ntat The view of Von Martens that the severity of a fresh- 
te. climate 1s prohibitive of the existence of most maine forms 
rivers 1s insufficient, and a mor@ thoroughgoing explanation 15 
sessary Thus is to be found 1n a study of the means by which 
: distribution of marine animals is secured# In ghe case of 
tionary forms free-swimming embiyos are dystributed ove: 
le areas by cuiients, and they can never pass fiom the sea into 
eis, in which the cunent is always daected seawaids Nor, 
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piobably, could an attached form once introduced into a 11ver 
permanently establish itself so long as its propagation took place 
exclusively thiough free-swimming Jarvee, for these would gradu- 
ally be borne out to sea Hence, freshwate: animals should not, 
as a rule, pass thiough a free larval stage of existence, noi, as a 
matte: of fact, do they In Hydia, fieshwater sponges, and 
Polyzoa, the young usually emerge from a horny cyst ın the 
complete state In the Unionidez, the glochidium s age provides 
fo. distasbution without involving a seawaid journey The young 
of fieshwate: mollusks do not ente: upon a fiee existence till 
they me similar to their parents, and Paludmais vivipaious ‘The 
suppression of a fiee-swimming larval stage not only occurs in 
freshwater but im many manne inveitebiates This 1s connected 
with the fact that the larval stage 1s in a position of disadvantage 
as compared with the adult Hence there 1s an advantage to the 
organism 1f the lai val stage can be passed overm astate of seclusion 
Fiom this various othe: modifications follow, development in 
seclusion involves a supply of accessible food, hence the appear- 
ance of yelk and other kinds of nouishment furnished by the 
parent to theimprisoned embryo Again, the secluded larva bemg 
spared the drudgery of working for its own existence, and sup- 
phed with nutriment in a foim that puts the least tax on its 
digestive powers, a laiger balance of eneigy 1emaims available 
for metamorphic changes Thus arse the phenomena of accele- 
rated and abbieviated development Fuithei, the shortening of 
the larval life probably leads to the lengthenmg of the adult hfe, 
and shifts the chances of variation and selection forward into the 
adult stage Thus animals which hatch out ın a complete state 
will most probably suffer modifications of that state, and not of 
plevious ones, except very indnectly Here we discover a direct 
tendency towards a mode of development which explains the 
“arborescent ” characte: of ou: zoological classifications, z e the 
tendency of the tree of life ıs now to produce leaves rather 
than new branches In the case of freshwater fauna very direct 
1easons have existed foi the suppression of the fiee larval stage 
In this connection may be noticed the 11chness in species and the 
poverty ın genera of the freshwater mollusca In discussing the 
ongin of freshwater faunz there are three hypotheses from which 
we have to select (1) that marme forms have migrated into 
liveis , (2) that they have migiated into maishes and thence into 
nuvers, and (3) that marme areas have been converted into fresh- 
water ones The last couse has been the most usual, especially 
in the case of non-locomotive forms Hence the origin of fresh- 
wate: inveitebiates 1s connected with the great movements which 
have affected the eaith’s cust The earliest well-known lacus- 
tune aieas ae those of the Old Red Sandstone, ın one of which we 
meet with the ear Lest known freshwater mollusk, Asodonta jukesit 
(Forbes) Thelakes of the Permo-Tirassic period contributed addı- 
tions to the fieshwate: fauna of the globe The Nerriide and Ceri- 
thiadg aie probably post-Palzozoic families, and, as the Wø r- 
ting and Afelanud@e aie so closely connected with them, they 
may be regarded as their collateral o1 direct descendants, and 
thus may have originated in Trassie lakes, but not earlier 
Other genera probably arose at the same time, the occurrence 
in Cietaceous deposits of Uno, Physa, Valvata, and Lymnea in 
the Nearctic, Palearctic, and Onental regions, suggests a high 
antiquity fo. these genera , and they may have existed in Palæo- 
zoic times The lakes of the Tertiary period furnished probably 
further contributions to our freshwater fauna, such as Lztho- 
glyphus and Dressena ‘Thus, existing fieshwater genera are 
probably descended fiom maine forms which became meta- 
morphosed in the wateis of the Devonian, Triassic, and Tertiary 
lakes In the lakes of Central Africa the Tertiary freshwater 
fauna still survives, neaily all of the genera from Lake Tan- 
ganyika being referable to geneia already in existence in Meso- 
zoie and Tertiary times ‘The lakes of the Northern Hemisphere 
received on subsiding bengath the glacial sea such Arctic forms 
as Myss relicta and Pontoporera affinis, but most of their existing 
inhabitants have re-entered them since their emergence from the 
sea 

PARIS 


Academy of Sciences, May 26 —M_ Rolland, president ın 
the chair —-Observations of the small planets made with the gieat 
mendian instrument of the Paris Observatory dumg the first 
three months of the year 1884 , communicated by M Mouchez 
The observations of January 11, Febiuary 11 and 12, March 14 
and 15, were made by M P Puiseux, all the rest by M H 
Renan —-Remarks on the sense of sight im its relations with 
different colours placed in juxtaposition, by M Chevreul — 
Fresh experiments made with a vigw to determine the locality 
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‘and mode of formation of wea in the animal system, by MM | On the pseudo-meningitis (pseudo-meningitis otopiesis) obse 


Gréhant and Quinquaud Fiom these experiments, which con- 
sisted mainly in making a quantitative analysis of the urea in 
the blood flowing to and from a given organ, the authors infer 
that the abdominal viscera are the seat of a continuous forma- 
tion of urea —Expenimental studies on the anasthetic properties 
of the chloruetted derivatives of formine, by MM J Regnauld 
and Villejean —On the theory of quaternions a demonstration 
of Sylvester’s proposition that the theory of quatermions 1s 1den- 
tgal with the theory of binary matiices, by M Ed Weyr —On 
the circulation of the liquid mass of the sun, by M P Lamey 
Assuming as a postulate the total fluidity of the sola: mass, the 
autho: endeavours to show that, in virtue of the continuous cool- 
ing of the sm face layer, the whole volume must be ın constant 
circulation, and that the circuit thence resulting may be 1epre- 
sented by a simple geometrical figure, which has several pomts 
at a tangent with the surface of the sola: globe —Note on the 
electric conductivity of the liquid and solid anhydrous salts, by 
M Foussereau —On the gaseous tensions of liquid amalgams, by 
M Isambert —Thermic studies of the alkaline fluosilicates three 
methods of obtaining fluosilicates of potassa, soda, and lithia, by 
M Ch = Tiuchot —Fiesh researches on biomuretted carbolic 
acids-—then melting heat, specific heat, and heat of neutralisa- 
tion, by M E Werne: —On some reactions of albumen, by 
M E Grimaux —Analytical study of the chief mineral fertil- 
1sers contained in arable lands, by M G Lechartie: —-Note on 
the alluvial and lacustrine formations of the basin of the Shott 
Melnrh, Eastern Sahara, by M G Rolland —On the tians- 
formations of a parasitic Peridinian (Gymnodinium pulwusculus, 
Bergh }, by M G Pouchet —A contribution to the study of the 
virulent principle in puerperal septicaemia, by M S Arlomg — 
On a new method of transfusion of blood pieviously subjected 
to the action of peptone, by M Afanassiew —-On the exagger- 
ated statements regarding the intensity of atmospheric evapora- 
tion during the spring equinox, with compaiative .eadings of the 
evaporometer duung the years 1873-1884, by M L Descioix 
June 2—M Rolland, piesident, in the chan —-Anthmetical 
commentary on the theorem discussed by Gauss in his “f Dis- 
quisitiones,” § 357, by M de Jonqui¢res —-Note on the theory 
of the winding-gear employed m extracting ores from deep 
mines, by M Haton de la Goupilhére —On the mean recipiocal 
distances of the planets in the primordial state of the sola 
system , lette: addressed to M Hermite by M Hugo Gyldén 
The iespective mean distances, supposed to be fai less abso- 
lutely than at present are determined as under —Meicury, 
o 443, Venus, o519 Earth, o 562, Mais, O 625 , Jupiter, 
o 850, Saturn, o 988, Uranus, 1177, Neptune, I 322 —Ex- 
planation of a method of determining the temperature of the 
parts of the sun below the photosphere, by M Him — 
Fermentation of saccharine juices, expeismental resgaiches 
on the influence of the pneumatic treatment by a current of 
purified air at the ordinary tempeiatuie, or heated to 65° C , by 
M P Calhbuicés —Suggestions fo. constructing a mercurial 
galvanomete: (hydrostatic galvanomete1), by M J Carpentte: 
The paper refers to experiments made as early as January 1881, 
and me heie 1epioduced as having preceded the apparatus of a 
smilla: character submitted to the Academy by M Lippmann 
on May 19, 1884 —On the ieaction of fused gold and silver in 
the vapour of phosphorus, by MM P Hautefeulle and A 
Periey —On the action of the sulphuret of mercury on the sul- 
phuret of potassium, by M A Ditte —Note on the com- 
bination of chloudes of gold with chloudes of phosphorus 
by M L Lindet —On the anatomy and nervous system 
of the Australasian Gasteiopod, Par mephorus aust alis (Scutur), 
by M Boutan —Contnbutions to the natural history of, the 
Hahotides, by M H Wegmann The author, who had pie- 
viously submitted a study of their wervous system, here com- 
pletes the subject by a full anatomical description of these 
animals —Account of the freshwate: Zithoderma fontanum, 
Nob, a species of biown Alga (Melanophycez) fiom Mont- 
pelher, by M Ch Flahault —On a new genus of vegetable 
fowsils discovered by M Fayot in the coal-mines of*Commentry, 
by MM B Renault and R Zeller The authors, who, from 
their discoverer, propose the generic name of Fayoha foi these 
plants, give full-size illustrations of two species, Æ dentata and F 
grandis —On some ńew types of rocks from the volcanic Mount 
Dore (Clermont), with a description of the successive formations in 
that distiict, by M A Michel Lévy —Hydrology of the Ohio 
Basin, ın connection with the recent disastrous mundations in 
that region, with map, by MM Fr Mahan and G Lemome -ş 
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Impernal Academy of Sciences, May 8—R Latze: 
the Myriopoda of the Austio-Hunganian Empire (containin; 
descriptiontof Symphyle, Ponropoda, Diplopoda) —-K D 
mann, on the tumuli of Rovisce in the paush of Brun 
Lower Caimola —L Boltzmann, on the possibility of bası 
kinetic theory of gases on at@ractive forces alone ——P_ Czer 
or. the value of some integrals of Maxwell’s theory of; 
based on a certain law of forces --F Zehden, method for c 
lating a tue moon distance by an observed one --E Zu 
kandl, on the apparatus of circulation in the nasal mt 
membrane —-F Rimmer, experiments on nutations and ¢ 
tions of growth of seed-plants—-T Habermann, on die 
al.zarin-ether —F Fiala, on some mixed ethers of hydroqui 

May 15 —A Rollett, contribution to a knowledge o 
process of contraction in striated muscles —F Kolacek, 
method for determining the electric conductivity of liquids - 
G Nathorit, remarks on Herr von Ettingshausen’s essay,”' 
the Tertiary Flora of Japan ’~—-C Langer, on the ougn o 
internal jugular vem —D Lersch, notes on comets —E 
Heerdtl, contributions to Assyrian chronology 
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THE LONDON WATER-S UPPL F 


The London Water-Supply, 28 Past, Present, and Future 
By G Philhps Bevan, FSS With a Map showing 
the Districts of the Water Companies (London, E 
Stanford, 1884 ) 


HE London water-supply ıs so important a question, 
and at the same time one upon which there prevails 
so much misapprehension, that the appearance of an 1m- 
partial, candid, and, in the main, accurate treatise like the 
one before us must be judged seasonable A full discussion, 
,indeed, of so many-sided and complicated a subject can- 
not be expected within the compass of 112 pages Nor is 
there, perhaps, any man living who is qualified to give an 
authoritative deliverance on all the considerations involved, 
——on the one hand, medical, chemical, and engineering, and 
on the other hand, financial, legal, ethical, and municipal, 
if not actually political These two mam branches of the 
inquiry should be kept substantially distinct For itis at 
least conceivablt that a water-supply might be found 
irreproachable in quality and ample m quantity, and yet 
might be furnished | on terms so iniquitous as to call for a 
sweeping reform “Again, a contaminated water might be 
dealt out in a manner which at least involved no injustice 
or oppression 
Asa matter of couse, we shall discuss Mr Bevan’s 
pamphlet mainly from the sanitary point of view, though 
we admit that as a whole ıt well merits the careful study 
of the ratepayers of the metropols 
Our author begins with an account of the ancient supply 
down to the reign of Charles II This chaper, lke history 
generally, 1s mainly a record of errors and oversights It 
would seem that whilst as individuals we recommend fore- 
thought and prudence, yet as a community we very 
literally “take no thought for the morrow,” and thus drift 
into positions from which we can escape, if at all, only at 
great cost 
The second chapter deals with the modern supply It 
appears that as far back as 1821-28 there was general 
dissatisfaction both with “the high-handed and arbitrary 
character of the rates” and with the quality of the water 
furnished One company, we learn, took ın its supply 
from the Thames at the mouth of a main sewer, and served 
out this hquid to its customers without any process of 
purification As a specimen of neglect on the part of 
Government, we may mention that a Royal Commission 
was appointed to examine the_water-supply as fa: back as 
1828 A Select Committee of the flouse of Commons was 
still “ considering ” the report of the Commissioners just 
six years afterwards, while the Select Committee of the 
House of Lords took another six years over the matter, 
and did not consider ıt until 1840 
Even in those early days attention was drawn to “the 
filthy and polluted dee of the cisterns and butts into 
which water 1s received * This nuisance is a necessary 
consequence of the intermittent sysjem Qf water-supply 
In addition comes the fact that the qgstern ıs generally 
placed where ıt is fully exposed to the sun in summer and 
to the frost in winter 
VoL. XXxX.—NO. 764 


We find next a history of the cholera epidemics, their 
bearing on the water-supply question, and the evidence 
which they yielded as to the influence of sewage pollution 
This influence, as worked out by Mr Simon, 1s most 
striking Among the population of 166,906 persons 
supplied with a fairly good water by the Lambeth Com- 
pany in 1854, the deaths from cholera were at the rate of 
37 to 10,000 living Among the 268,171 persons*supphed 
by the Southwark and Vauxhall Company with a polluted 
water, the death-rate from cholera was 130 per 10,000 
Now, as the two companies at that time competed with 
each other, their “mains branching within the same area, 
often running parallel in the same streets,” this case was a 
truly crucial mstance The observations thus made proved 
to be of no small value The water companies introduced 
a variety of improvements The intakes were removed 
further from sources of pollution, and moie efficient 
arrangements for filtration were adopted In 1856 Pro- 
fessors Hofmann ard Blyth were able to announce that 
the organic matter in the water supplied was nearly one- 
half less than it had been in 1851 It 1s to be regretted, 
however, that the lesson was over-learnt, and that fanciful 
and exaggerated notions concerning “contamunation ” 
became fashionable The dogma—for it is not a demon- 
strated truth—-was put forward that all nitrates present in 
subsoils and rocks result from the decomposition of 
animal matter Hence the presence in a water of such 
salts was deemed a proof that sewage or kindred matters 
had at some time gained access to the source in question 
To this subject, however, we shall have to return below 

An important step has been the closing of the public 
wells and pumpsin and near London The water of 
these wells was not merely found to be grossly polluted, 
but positive proof was obtained that those who drank it 
suffered exceptionally from cholera The popularity of 
these wells may stike us as remarkable But we must 
remember that such water cost the consumer nothing 
In addition, as Mr Bevan points out, “the cisterns of the 
melghbouring houses were generally foul and the water 
heated, while the well water came up fiesh, cool, and 
sparkling, from the quantity of carbonic acid contained 
iat” 

Mention 1s made of the establishment in 1868 of a 
system of mspection of the water supplied to the metro- 
polis It 1s not, however, generally known that all the 
reports issued prior to the investigations undertaken by 
Mr Crookes and by Drs Odling and Meymott Tidy have 
been based on the analysis of “a single sample of each 
company’s water, taken on one day only in the course of 
the month” It1s plain that such an examination ıs not 
alone “rather of a perfunctory nature,” as Mr Bevan says 
was the case prevgous to 1865, but positively misleading 
We must agree with Messrs Crookes, Odling, and Tidy 
that itis “quite impossible to judge fafily the purity or 
otherwise of a month’s supply by an odd sample taken at 
randem in the manner adopted” Hence we are by no 
means satisfied that the monthly reports issued by Colonel 
Sir Francis Bolton are of the “immense practical value” 
which Mr Bevan seems to beheve 

The third chapter ıs devoted to the existing water com- 
panies—their supplies or feeders, reservoirs, and filter- 
beds , the statistics of the districts supplied, and, above 
all, their scale of charges * Into these questions, important 
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. as they are, we cannot here enter We notice merely Mr 
Bevan’s argument against the compulsory sale of water 
by meter He contends that ıt would “simply result in 
the greatly decieased use of the water, very much to the 
detriment of cleanliness and godliness” Surely this 
hypothetical objection can count for little when weighed 
against the illogical rating system, which makes a man 
lable ta pay more for his water-supply because his 1ent 
and tases have been raised, ze because he is poorer! 
Mr Bevan, in concluding this chapter, expresses the hope 
that “either from the operation of purchase, control or 
competition, the water question will soon reach a fair and 
equitable level to both consumer and supplier ” 

We come now to the main question Is the existing 
water-supply satisfactory m quality? and, granting this 
point, is ıt not self-evident that, as Mr Bevan puts it, “it is 
impossible that the enormous drain upon the Thames can 
be kept up without 1ts showing signs of exhaustion” The 
existing supply must, therefore, be supplemented by some 
new source Now, in spite of the alarmist speeches, papers, 
and letters, some of thern by authorities of eminence, we 
still hold that the waters of the Thames and the Lea are 
not contaminated in such a manne as to render their use 
inadmissible Itis perfectly true that the country along 
the Thames and its tributaries above the points where the 
water companies take in their supplies 1s inhabited by a 
large population, whose drainage, not always purified, 
finds its way ultimately into the river Now, the late 
Royal Rivets Pollution Commission, upon what to us 
seems very scanty evidence, committed itself to the dogma 
that, “1f a river was once polluted with sewage matter, 
the water of that river was for ever unfit for dietetic pur- 
poses, and no practical distance of flow would render such 
a river safe” 

On the othe: hand, the Royal Commission on Water- 
Supply (1869) declare m then report (§ 180) that “the 
organic compounds dissolved in wate: appear to be of very 
unstable constitution and to be very easily decomposed, 
the great agent in their decomposition being oxygen, and 
the process being considerably hastened by the motion of 
the water This purifying process 1s not a mere theoretical 
speculation , we have abundant practical evidence of its 
real action on the Thames and other rivers ” 

Furthe: (§ 193), “These analyses of Thames waters 
made for the Commission (by Drs Fiankland and Odling 
jointly) are sufficient to show, not only the absence of any 
increase of objectionable matter ın the river from Lechlade 
to Hampton, but that the variations in quahty which com- 
mence at Lechlade, after showing several temporary 
changes ın many parts of the river’s course, fall at Hamp- 
ton in general to a point as low as at Lechlade (110 mules 
up stream), and in one respect, viz, the organic nitrogen, 
to a point even lower? 

One more extract may be permitted (§ 214) “ Having 
carefully considered all the information we have been able 
to collegt, we see no evidence tokead us to believe titt the 
water now supplied by the companies 1s not generally good 
and wholesome ” 

It may be urged that these conclusions being based upon 
evidence obtained in 1869 may not bee strictly applicable 
at the present day To this the reply ıs very simple the 
results obtained by Messrs Crookes, Odling, and Tidy in 
1881 and subsequently “are gn*complete agreement with 
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those of the Commission on Water-Supply’? Fuither, 
certain improvements have since been, effected which must 
lessen the contamination of the Thames above Hampton 
We need merely refer in passing to the corroboration 
which the views of the Water Supply Commission have 
received fromthe recent, analyses and observations of 
In F Hulwa on the Oder at Breslau, of Prof Leeds on 
the Brandywine and Passiac Rivers at Paterson, Jersey 
City, and Newark, o1 of Delalande on the Vesle at Rheims 
All these chemists agree that, since rivers have a self- 
purifying power, this power, 1f not interfered with by the 
continuous imtroduction of pollution along their course, 
restores them, not indeed to absolute purity, but to a con- 
dition fit for all practical purposes The public are apt to 
forget that pure water 1s a mere abstraction, hke the lines 
and points of the mathematician It has no existence in. 
nature, and were it procurable might prove ill-adapted for 
domestic and dietetic purposes 

Talkcrg all that has been said into consideration, we 
think that all judicious men will be slow to abandon the 
present supplies of water There 1s one especial reason 
against such a change, which, though not of a samitary 
nature, cannot in these days be left out of sight In such 
a vital matter London must not make” itself dependent 
upon any one source ” Let us for a moment suppose that 
the alarmist succeeds ın prevailing upon us to abandon the 
Thames, the Lea, end the other gathermg-grounds in the 
neighbourhood of London, and that our entire supply is 
conveved from Wales or Cumberland by a gigantic 
aqueduct Would it be possible to guard all points of 
such a line, so as to be safe against the outrages which 
seem now the oider of the day? A quantity of mitro- 
glycerme, which a man might carry in a caipet-bag without 
exciting suspicion, “would suffice, 1f skilfully applied, to 
cause a breach in some part of the structure And then ? 
How long it might take to make good such a rupture we 
cannot estimate In a railway accident, materials, tools, 
and workmen can be run along the line to the spot where 
they are required An aqueduct would present no such 
facilities It may be said that a reservoir might be con- 
structed at the London end of the line of sufficient size to 
t.de us over such a possible calamity, but the size and 
streng:h of such a store-tank would have to bê enormous, 
and this in itself would present another element of 
danger 

But whilst ıt might thus be perilous to supersede the 
present supply, an addition to oui resources will ultimately 
kecome needful Of course, with Mr Bevan, we can only 
hope that the additional supply will be the best procurable 
But the author here reminds us that, “howeve. pure may 
ke the water at the outset, po power on earth can prevent 
careless, wilful, o1 accidental pollution in some part of its 
long couse” In fact, experience tells us that no wate- 
course, exposed to the air for any distance, will contain 
less than about 006 to 007 parts of “albuminoid am- 
mona” per miulhon. The excellent waters of Manchester 
and G.asgow—the former collected on the barren and un- 
peopled moorlands of North Derbyshire, and the latter 
drawn fiom Loch Katrne—contain this proportion, and 
the New River jvatexshows no more ! Its, therefore, quite 
an open questiongwhat we should gain by going so far 
afield ` 

There ıs another very "grave consideration the soft 
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waters with which not a few towns ın the North of England 
are supplied, act upen the leaden service-pipes to such an 
extent as to become dangerous It may even be ques- 
tioned whether an occasional epidemic of fever is not a 
smaller evil than the continued occurrence, of lead-poison- 
ing The use of iron servic@pipes, or of lead thickly 
lined with tin, 1s troublesome and expensive Perhaps 
sooner or later some un®byectionable material may be 
found to take the place of lead ın the manufacture of water- 
piping 

A avell-known authority on water analysis reminds us 
that waters from the mountains of Wales, Cumberland, 
&c, may possibly holdelead and copper in solution, and 
one has been found to contain appreciable quantities of 
arsenic Great care would therefore be necessary in the 
selection of a supply from such districts 

The hardness of the New River water, of that furnished 
by the Kent Company, and indeed of the London water- 
supply ın general, has often been complained of, and the 
softness of the northern waters has been urged ın their 
favour It ıs, however, by no means certain that froma 
sanitary point of view a soft water deserves the preference 
Many medical authorities contend that a water of 
moderate hardness is preferable, for dietetic consumption, 
to such waters as are supphed to Huddersfield, Leeds, 
Manchester, &c Ig 1s urged, not without a show of pro- 
bability, that a supply of calcareous salts in drinking-water 
1s especially advantageous in the formation of the bones 
of young childien Dr C Cameron of Dublin, however, 
maintains that there has been an improvement in the 
public health of Dublin since the soft water of the Vartry 
was substituted for the hard water with which that city 
was formerly supplied Furthe: inquiry, therefore, 1s 
necessary in this direction It seems to us, however, that 
there 1s hardness and hardness The hardness of water 
may be due to lime salts o: to magnesian compounds 
For the latter there 1s comparatively little need in the 
human system, and then regular ingestion is found un- 
favourable to health But to condemn any water as pre- 
judicial merely on the grownd of hardness seems to us 1ash 
in the extreme, in view of the high standard of health 
existing in districts where hard waters only are available 

It has beén proposed to increase the London supply by 
means of a system ofeaitesian wells Unfortunately, 
though a single such well may yield a large and continu- 
ous supply of water, this quantity cannot be multiphed by 
sinking similar wells in the neighbourhood, as has been 
found in the case of the celebrated well of Grenelle 
Among the many schemes enumerated by Mr Bevan, 
there 1s one prominent m its singulanty Shafts were to 
be sunk down to the chalk onegach side of the Thames 
every quarter of a mile Eagh such shaft was to have a 
canal communication with the ver between high and low 
water mark, through which these shafts were to be filled 
with wate: At some distance from each descending 
shaft another was to be sunk, into which the filtered water 
would flow as in an inverted siphon, until ıt rose to the 
level of the uver The water of deep wells 1s in general 
remarkable for its freedom fiom organic pollution But 
this purity probably depends on the sldwness of the filtra- 
tion by which they are supphed e 

Our author, after giving the @etails of a great number af 
projects, comes to no,decidedeconclusion He remarks 


that one of them will ultimately be adopted for the very 
good reason that a change of some kind will eventually be 
necessary But he judiciously adds, “It need not be 
looked upon as ın any way superseding the arrangements 
of the present supply ” 


FLOWERS AND THEIR PEDIGREES 
Flowers and their Pedigrees By Grant Allen (London. 
Longmans, Green, and Co, 1883) 
HIS book consists of eight short essays on the evolu- 
tion and distribution of plants which originally 
appeared as articles in several of the London magazines, 
supplemented with an introductory chapter Two of 
these essays treat of the reasons for the presence of 
certain plants in our insular flora, as Wlustiated by the 
Hairy Spurge (Euphorbia pilosa, L) and the Mountain 
Tulip (Lloydta serotina, Rchb) The remainder discuss 
the evolution of certain types of plants, the examples taken 
being the daisy, strawberries, cleavers, wheat, the family 
of Rosaceze, and the cuckoo-pint The articles are written 
in the author’s well-known pleasant style, and cannot fail 
to attract and interest many who have never previously 
tuned their attention to the study of ou: common weeds 
Mr Grant Allen has a great horror of a “microscopical 
critic,” which he defines as “a learned and tedious person 
who goes about the world proclaiming to everybody that 
you don’t know something because you don’t happen to 
mention it” After reading this book, however, one feels 
tempted to reassure him on this head For the work 
contains a considerable number of things which we may 
venture to state nobody ever knew before Take, for 
instance, the teat of the fifth essay, that on the ongim of 
wheat “Wheat ranks by descent as a degenerate and 
degraded hly” , and again, “While the daisy has gone 
constantly up and while the goose-grass has fallen but a 
little afte. a long course of upward development, the 
grasses generally have fiom the very first eshibited a 
c§nstant and unbroken structural decline” This, we 
think, will be an entirely new view to the botanical mor- 
phologist On these lines he pioceeds to trace the evolu- 
tion of the wheat-plant, from an imagmary primitive 
Monocotyledon, and suggests that A/sma ranunculordes 
might 1epiesent the earliest petal-bearing type in this line 
of development, except for the fact that its petals are 
pinky-white instead of yellow! From this plant he traces 
the descent of the wind-feitilised rushes, the stamens of 
which he states hang out pensile to the breeze on long 
slender filaments ‘This is certainly not the case the fila- 
ments of the rushes are short and rather broad, and the 
anthers are usually fixed by the base, and not at all more 
adapted for wind-f@tilisation than those of such a plant 
as the bog-asphodel, which is regularly fertilised by 
msects 
From the rushes both the sedges and grasses are 
derived, but on different“diverging lines The former 
class of plants Mr Grant Allen considers to be very 
degenerate in type, the calyx and petals, which were 
brightly coloured in the hhes, bemg reduced to the six 
small dry bristles Which we find in some species of 
Scirpus He does not explain, however, how it 1s that 
some Cyperaceous plants possess seven or eight of these 
bristles But the most extraerdinary suggestion 1s that 
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the female flower of a Carex 1s represented by “a single 
ovary inclosed w a loose bag, which may perhaps be the 
final rudiment of a tubulaz bell-shaped corolla lke that of 
a hyacinth”! Surely the nature of the utricle of a Carex 
has been cleaily enough demonstiated by the structure 
of the floweis of monstrous specimens and of allied 
genera To complete his remarks upon the sedges he 
adds a fotnote, in which he says “The sedges are not 
in all probability a 1eal natural family, but are a group of 
heterogeneous degiaded hes, containing almost all those 
kinds in which the 1educed florets are covered by a single 
conspicuous glume-like biact” Now theie 1s probably 
hardly any laige order in the vegetable kingdom so 
natural as that of the Cyperacez, so little connected with 
any other, and of which the genera are so closely allied 
together, as 1s proved by the comparatively small number 
of geneia in it, and the large number of species which 
many of the genera contain 

The wheat plant being a degraded lly, ıt becomes 
necessaly to trace the development of the flower of the 
one_into that of the other, which 1s done by considering 
the palea of the wheat-flower as homologous with the 
calyx, and the lodicules as representing the corolla, a 
view which has long been considered untenable 

The two essays upon the distribution of plants call 
fo. some comment Here the author is on firmer ground, for, 
thanks to the researches of Forbes and Watson, we have a 
much clearet notion of the origin of ou flora than we can 
have of the pedigiees of the plantsthemselves At the same 
time we must take exception to the suggestion that the seeds 
of the northern Holy Grass, which Robert Dick discovered 
in Caithness, were introduced into New Zealand from 
Siberia upon the feet of a belated bird The plant in 
question does not occu, as far as is known, ın New 
Zealand The- species which does occur both m New 
Zealand and Europe ıs found throughout the temperate 
Antarctic zone, extending even to the Cape Nor 1s this 
distribution, as the author stafes, a very 1are and almost 
unparalleled coincidence The fact is that there ıs a very 
considerable number of plants common to the north 
and south temperate regions, most of which occur in 
North Ametica, and seem to have descended towards the 
Antarctic 1egions along the line of the Andes 

But, apat fiom impiobabilities in theory, there are 
numerous statements which cannot fail to convey erro- 
neous impressions of plant-physiology © What, for in- 
stance, could be more misleading than the following 
statement conceining Potentillas® Those “which raised 
their leaves highest would best survive, while those which 
trailed o1 kept closely along the ground would soon be 
staruead out for want of carbonic acad!” It 1s not the 
absence of carbonic acid gas that the plant would suffer 
from, but fiom the loss of light by which ıt could utilise t 
These statements, and many others of a simular nature, 
suggest that Mı Grant Allen has confined his observa- 
tions tos much to the flora of te Bnitish Islands ® It 1s 
utterly impossible to form any correct idea of the history 
of the evolution of a plant without knowing thoroughly 
the structure of all the plants in any way related to it, 
and without having, moreover, a mucle cleaie: knowledge 
of the effects produced by external circumstances in modi- 
fying organs than we’ at present possess In the mean- 
time dogmatic statements ¢chcerning the evolution of 


any given plant are in the highest degree unsatisfactory, 
and likely to lead to error 8 

The book 1s nicely got up, and the language is in that 
easy and fluent style m which Mi Allen is so pioficient, 
and wh.ch goes È? far towards investing the duest details 
cf science with a poetical and even romantic intetest 
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Wonders of Plant-Life By Sophie Bledsoe Herck 
(London W H Allen and Co, 1884) 


THIS 1s another well-intentioned hyt unsuccessful attempt 
to deal m a popula: style with some of the more sensational 
parts of the science of botany Inaccuracy 1s again the 
glaring fault thus we read on p 4 that “vegetable cells, 
in the earlier stages of development, generally approxi-e 
mate to the sphere in form”, on p 17 that the vessels 
“serve to convey air through the tissues of the plant,” 
and “are the lungs of the plant”, and again, on p 24, 
that the red and ultra-red rays are those actively con- 
cerned in the process of assimilation Similar maccu- 
racy may be traced in those of the illustrations which 
are original , for example, the drawing of Penicillium on 
p 60 The frequent production of popular treatises shows 
that there must be some demand for sich books It ıs 
much to be desired that some botanist who 1s really 
master of his subject would take the matter up, and write 
In a popular style a trustworthy accoufit of those parts of 
tke science of botany which are of especial interest to the 
general public 


Histological Notes for the Use of Medical Students By 
W Horscraft Waters, MA (London Smith, Elder, 
and Co, 184) . 


In the mtroduction to this httle work of 65 pages Mr. 
Waters states that, in taking the class of Practical His- 
tology at the Owens College Medical School during the 
summer sessions of 1882-83, ıt had been his custom to 
give each student * sheets ” containing a short account of 
the ch.ef points to be observed in the specimens for ex- 
amination The present work has grown out of these 
notes, after careful revision and additions thereto by the 
author Students of histology have alieady numerous 
similar treatises placed at they disposition, describing 
the various methods of staining, clearing, and mounting 
specimens , but room will always be found for additional 
ones bearing on this subject, provided they are the out- 
come of practical experience These notes have been 
carefully prepared, the directi8ns given are cleai and 
concise, and beginners cannot do bette: than carefully 
follow them 
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[The Editor does not hold himself responsible for opinions exbressed 
by hrs correspondents Neither can he undertake to return, 
or to correspond with thagwreters of, rejected manuscripts. 
No notece rs taken of anonymous communications. 

[Taz Editor urgently requests Grrespondents to keep ther letters 
as skort as possible The pressure ow his space ts so great 
that ti ts wtposseble otherwise to insure the appearance even 
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Pile-Dwellings on Hull-tops 


I ORSERVE this question to the forein NATURE of Febuary 21 
(p 382), and as I have lived manygyeais among races who build 
vauous forms of pile-houses, and have often resided ın them for 
a time, I trust you can allow me a few words on the subject 
The custom seefis attributed to several causes, z e to excessive 
moisture and as a ptotection against wild beasts, by Mr Keane, 
to excessive rain and a wet chifate, by Col Godwin-Austen , to 
damp exhalations from tropical soil, by Mr Dallas, and to the 
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survival of a 
Tylor 

A consideiable experience among Nogas, Miris, Singphus, 
Kamtis, Deodhains, and Duonias, who all build pile-houses a 
little varied in kind, convinces me that the above reasons are not 
strictly correct 

Possibly the Swiss lake-dwellers descended from Easten 
races who built ove: water, and imherited a custom that perhaps 
subsequently proved to be beneficial to them when and wheie 
large Canivora were common As regaids India, it seems to 
me theie are good reasons foi believing these pile-builders aie 
the direct descendants of the pre-Aryan aboriginals, and if they 
brought the custom with them fiom the south, it must be of ex- 
treme antiquity, and have developed adaptations to local needs, 
as itis not here used over water 

It seems hardly due to moisture and tiopical rains, as the 
Kasias, Augamis, and Garos, who live in the wettest climate of 
all, build on the ground Again, among those who build on 
piles many live and sleep on the giound, using the piled part of 
the house for other purposes The platforms also are generally 

etoo low to afford safety from tigers, and if so needful for health, 
why 1s the custom not more general? 

Among the Mins, Singphus, Kamtis, Nogas, Mismis, and 
Deodhains that I have questioned as to the origin of the custom 
of building on piles, the answer 1s invariably that they do not 
know, that it 1s their tribal custom, &c Pressed as to the 
advantages of it, or why they could not build on the ground hke 
Hindus, they generally end by mging the absolute necessity of 
keeping things out of reach of the ever-present pig 


purposeful habit of building over water, by Mi. 
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Section through Noga house, say 60 feet ( to 4), ESE Sıbsagar 
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Among many of these tiibes, where stone fo. walls is not 
easily procmable, the jums even have to be at some distance 
for the same reason 

As an ilustiation of how this animal practically affects the 
question of house-building, I append a section of a typical 
average Noga house, as built by the tribes south-east of Sibsagar 
to the Upper Dihing One end generally rests on the ground, 
while the other overhangs a slope for which there often seems to 
be no occasion, as plenty of level land ıs about In all houses 
of this type the end devoted to husking rice rests on the ground, 
and the door at that end has a slab that can be raised to admit 
pigs to eat the husks ‘This compartment (one-third of the 
house) 1s divided fiom the living and sleeping part by a wall and 
a door with a stile to keep out pgs There are generally fiom 
two to six, or more, sleeping-rooms on the ground, and beyond 
them again 1s an open room us&i for visitors, or to sit and work 
in during wet weather Itis hung round with horns and tro- 
phies, contams hunting and fishing gear, arms and utensils, and 
small stones It is the recognised audience-hall, and built on 
piles, the floor of it 1s geneially carried out beyond the eaves of 
the roof, often supported on long bamboos (where the slope is 
steep), and this outer part or raised floor 1s seen in some shape 
or othe: ın all these houses, It 1s used to sit out on m fine 
weather, to work og, rice, yams, sliced vegetables, frut, fish, 
flesh, &c , are put there to dry , pottery F made, and things laid 
while they are gone to the jums, safe from tae prowling pig 
From one end of the house to the other, mdeed, these prolific 
Scavengers are apparent as an imtitution 

As a rule these pile-houses run ffom thirty to two hundred feet 
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long, and aie wholly on piles if in the level plains, but the seve- 
ral tribes have slight modifications They are still built by the 
Deodhains, aiemnant of the Shans who came into Assam in 1228, 
and gave it then name (fiom Ahom), about five hundred of 
these people still remain in some six or eight villages not fai off, 
though dying out Then language and wiitten characte: possibly 
1$ a unique case of a wiltten language not yet seemed, While 
they remain Ahoms they keep and eat the pig and build on piles, 
but when conveited to Hinduism the pig and piles are given up 
together 

I am awae that pigs are kept by Kasias and Garos, “&c , who 
yet do not build on piles, but stone fo. walls and slabs of gneiss 
aie there alone common, and ae effectually used as mclosures or 
as barriers There 1s practically no building-stone wheie we see 
the piles in use , and also bamboo 1s there common 

But there are many othe: things besides puile-dwellings 
that prove these now distinct tribes to have descended fiom a 
common stock The ‘‘morongs,” or houses in which the lads 
and single men sleep at night, away from their parents’ houses, 
are seen under various names all through these hulls, north, 
south, and east of Assam, a custom that has survived the differ- 
entiation of the languages There are also ‘‘moiongs” for the 
girls and single young women, and there are special and peculiar 
laws 1elating to moiongs 

Liberty of the sexes before manage 1s indeed puactically so 
complete among all these tubes that really morals begin wrth 
marriaye After mairiage they aie better, I think, than civilised 
nations 

These customs and pile-buildings, &c , indicate a common 
origin, but there are also means by which we can ascertain 
the common Aeme more or less accurately, and which show 
that these pile-bwilders aie descended from the pie-Aryans of 
the plains, from Assam to the Indus, who named so many of the 
urvers In and around Assam we find these names often begin 
and end with Di and Ti—as Dihing, Dihong, Dibong, D:bru, 
Dima, Dipha, Timu, Tiok, Tisa, Tiru, Tiwa, Tista, or Aiti, 
Galt, Seti, Tapt, Rapti, Kamt, Gulmthi, Ningth:, Lathi, &c 
This Di, Tọ, means m all cases ‘‘ water,”—as Ti, water , Sa, 
the little, young = Tisa, the ‘‘young nver”, and there are 
other forms—as Lushai Tur, Kacharı Doi, Noga Ti, Tsi, Tzu, 
Chu ıs also Thibetan, Bhotan, and Chinee, Mongolian bemg 
Su, Ussu, 

But the Himalaya has acted as a conspicuous speech-paiting 
South of ıt we have the pile-builders’ form—Du:, Ti, Doi, Da, 
Dzu , and north of it, from the east of China, all across Central 
Asia, Persia, and Asia Minor, to the Gulf of Salonica even, we 
have the northern Chu and Su im some foom Of Kaia Su = 
black water, and Ak Su = white water (our Oxus) there are 
scores of instances, even the ‘‘Ind-us” and Eu-phiat-es, and 
pany others, fall into the group 3 

I drew up lists of these rver-names some years ago in the 
Journal A S Bengal, vol xlvm part 1, 1879, pp 258-70 

Thus it would seem as though the races who now build these 
pue-houses, often on hill-tops, aie the descendants of those who 
named so many of the Indian rivers south of the Himalaya, z ¢ 
the pre-Aryan inhabitants 

Whether these 1aces originally came fiom the south or not we 
cannot yet be certam But there are several customs, such as 
‘‘head-hunting” and ‘‘pile-dwelling,” held in common with 
races of the Archipelago , and among the most eastern Nogas the 
diess 1s as nearly as possible zdentrca/ with that of the Dyaks, as 
ulustrated in Dr E B Tryloi’s ** Anthropology,” so -that 
eventually ıt may be possible to say = 

In conclusion, I might mention that the word ‘‘ Naga,” as 
applied to the tribes south and south-east of Assam, 1s an Anglo- 
Bengali-ism, and misleading It should be Noga, which 1s the 
name by which thege tribes are known in Assam It 1s not a 
racial name 1n the hills at all, and has onginated fiom the Noga 
word ‘‘ Nok” for folk 5 

Thus, Who are you? 1s “tem nok?” or ‘fo nok e?” Nand 
L are interchangeable letters, and thus Dr Rajendralala, 
Mitr, pointed out to me thet the Noga Nok and the, Sanskait 
Lok = man, seem the same word We use the woid Log = 
folk (logue) almost hourly in Assamese, Bengal, and Hindi, 
and philologists may perhaps be able to say if we get our word 
folk from this same 1oot, and for which it 1s the exact equiva- 
lent But the wordefor these hill-menis ‘‘ Noga,” and they do 
not worship snakes The real Nagas aie in another part of 


i The Assynan hu, Greek eu, Scythian hu = water (A Cunningham 
& Anct Geo,” p 37) è 
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India, and I trust Di Hunter and Mı Phi Robinson will 
excuse my saying they are both wrong re this name : 

These hill-men have histones, if we could only get at them 
This I find by having traced forty-six villages (now nine or ten 
different clans) as bemg offshoots of ‘‘ Sang-nu,” east-south-east 
of Sibsagar Twenty-five generations ago they began to 
spread S E PEAL 

Sıbsagar, Assam, May 5 





. Atmospheric Dust 


ON Thursday, Apal 24, showers of discoloured rain fell at 
Inglewood, Sandhurst, Castlemaine, Kyneton, Daylesford, and 
the districts adjacent, that 1s to say, over an area of more than 
2,500 square miles in extent The heaviest showeis—called by 
all who were out in them ‘‘showers of mud”—occuned at 7 0’clock 

m and near midnight ‘The leaves of trees and shrubs, roofs 
of buildings, fences, and everything on wh.ch it could rest were 
more or less covered with red mud The weather at Sandhurst 
for some ten days prior to this occurrence had been dry, and for 
along penod there had been a dionght in New South Wales 
and in many parts northward Atseveial places in V.ctona and 
New South Wales violent dust-storms occurred on the morning 
of the 24th immediately preceding the commencement of the 
rain Some of the mud, of a bronze colour, collected by Mr 
Edward Hust of Sandhuist, was found by microscopical and 
chemical examination to be composed of quartz, oxide of iron, 
and mica, some taken from the rain-gauge stand at the School of 
Mines was, when dried, an almost impalpable powder of a pale 
ieddish chocolate colou. It was seen to consist of ferrugmous 
quartz and minute paiticles of black oxide of iron , and a smaller 
quantity collected at my private meteorological observatory— 
about three-quaiteis of a mile distant—was paler in colou, and 
consisted of quartz (much of it non-free), alumina, sesquioxide 
of iron, and white and ieddish-yellow mica A small proportion 
of it was attractable bythe magnet The water collected in the 
rain-gauges when agitated was reddish-brown in colour, and the 
proportion of sediment was very large, leaving no 100m for 
doubt that the dust was brought down by the rain Its compo- 
sition and the times at which it fell lead me to beleve that it 
came from the noith and had travelled fa 

R BROUGH SMYTH 

School of Mines, Sandhurst, Victoria, Austiaha, 

May 1 





The “Red Glow” after Sunset 


BEING out on Sandymount Strand last might, whence the west- 
ern sky may be well obseived, I noticed, about 8 45 pm, the 
‘fred glow ” over the yellowish sky where the sun had set $t 
was quite as distinct as during certain evenings at the end of 
last year J P O'REILLY 

Royal College of Science foi Ireland, Stephen’s Green, 

Dublin, June 12 





The Earthquake 


As communications on this subject are still bemg received by 
NATURE, and as the records for London and its immediate 
vicinity have been few, 1t occurs to me to note the following 
facts —At the time of the earthquake I was sitting in my study 
here There aie several heavy insect-cabinets ın the 100m, and 
a loud ‘‘gioan” proceeded from one or more of them, indicating 
~“ setthng” from some cause or othe: Furthermore, the door 
of the room would not lock on the evening of that day, although 
the lock had moved fieely down to then And a clock in a 
bed-room was found to have stopped withoft any apparent cause 
at the hour indicated for the earthquake, but as the discovery 
was not made unital late in the evening, ıt was not possible to 
decide whether the stoppage had occured in the morning or 
evening As no sensation was jel, these matteis would have 
held’ nosignificance had ıt not been for the news in the evening 
papers of that day R McLACHLAN 

Clarendon Road, Lewisham, S E , June 13 





Intelligence in Animals 


THERE 1s at Walham Green a daily tllustiation of intelligence 
in a donkey which may interest those of your 1eadeis who collect 
such facts Old Bob the watermag has been known fo: so many 

had 


years that ıt 19 impossible to say how many He [1s one of the few 
surviving carriers who take round for sale water m a tub on 
wheels, which is drawn bya donkey «Bob, the tub, and the 
donkey are one of the institutions of Walham Green Years 
ago Bob used to guide his donkey to the pump near the church 
and then drive him round to his customers How long ‘the 
donkey was learning his rounds I do not know Three years 
ago Bob used one shaft as a sort of movable crutch, and seemed 
to trust much to his donkey to go the nght way Now he 
appears quite blind, for a few days ago he was noticed going 
into the yard where the pump stands, when the donkey stopped 
He asked a boy what his donkey had stopped foi, and was told 
that a cart wasin the way It ıs interesting to note that the 
donkey conducts by his own intelligence all the business of water 
distributor, while Bob has sunk to the condition of mere piimper 
and of money collector attached to and led by the shafts, which 
latter duty might be done by an intelgent dog r M 





+ 


ADOLPHE WURTZ AND HIS CHEMICAL 
WORK ° 


BY the death of Adolphe Wurtz on May 12 last, the 
world, and especially the scientific world, has lost 

one of its brightest and most energetic leaders,—a suc- 
cessful leader indeed, through perhaps the most difficult 
period of chemical history—the earliest years of the deve- 
lopment of our “modern chemistry” Huis loss ıs felt all 
the more acutely, coming as ıt does so suddenly and so 
close upon that of his master and friefid, Dumas, whose 
mantle had fallen upon him 

Charles Adolphe Wurtz was the son of a Protestant 
clergyman, and was born on November 26, 1817, at 
Wolfshem, near Strasburg He studied in the University 
of Strasburg in the Medical Faculty, in which he took the 
Doctor’s degree with honours in 1843 He came to Panis 
in 1844, where he soon attracted the attention of Dumas, 
and after occupying several positions successively at the 
Ecole Centrale and the Faculty of Medicine he became 
Professor at the Institute Agronomique of Versailles, and 
in 1853 succeeded to the duties of Dumas and Orfila as 
Professor at the Faculté de Médecine 

Wurtz united in himself all the better quahties of the 
Gallic and Teutonic character, in his activity of mind and 
untiring perseverance in the search for truth He was 
elected a member of the Academy of Medicine m 1856, 
and in 1865 was awarded the prize of 20,000 francs for his 
chemical researches He became Dean of the Faculty in 
1866, and Professor at the Sorponne in 1878, in which 
year also he gave the Faraday Lecture at the Royal Insti- 
tution, the subject of which was the condensation of gases, 
and his hearers on that occasion will not readily lose the 
impression of his earnestness and vivacity, especially on 
the appearance of the liquefied ègas (ammonia), and his 
exclamation, “ Voilà ! voila le liquide,” &c 

His earnestness of purpose, conjoined with a most 
genial manner and expression, gave him vely great in- 
fluence over those students who worked with him , and a 
long list of names might be given of students who have 
done good service to the science under his guidance and 
encouragement 2 

But he not only encouraged the students who came to 
learn under him, but strove to spread a knowledge of 
science amongst the mass ofthe public, in which task he 
was eminently successful i 

In addition to his onerous duties as professor, Wurtz 
was in 1881 elected permanent Senator, and rendered 
most valuable services to his country as recorded in his 
Reports of Commussions on the trichinosis outbreak and 
on scientific education 

While there are chemists tle work and example of 
Adolphe Wurtz will serve as a beacon and guiding light 
to still wider and môre important facts ın our science 

The Royal Soeiety’s Catalogue of Scientific Papers 
contains a list of no fewerthan one hundred and four 
pépers to which the nang “Adolphe Wurtz” ıs alone: 
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attached ; of these a large proportion recite particulars of 
researches which have furnished results of high theoretical 
‘importance, and whch entitle their author to be reckoned 
as one of the chief contributors to the foundation of sys- 
tematic chemistry. In him French chemists lose their 
chief leader ; but their loss is also that of the scientific 
world at large. His logical clearness of thought, his 
breadth of view, and the precision of his statements 
secured Wurtz an influence wherever chemistry was 
taught; and at the p t time, overwhelmed as we are 
in the chaos of facts brought to light with such astound- 
ing rapidity by the labours of chemists in all parts of the 

orld, the loss of such a master-mind, of a man possessed 
in so high a degree of the power of coordination, is 
indeed grievous. His “ Introduction to Chemical Philo- 
| y,” his “ History*of Chemical Theory,” and his 
“Atomic Theory,” of all of which English translations 
have been published, afford striking illustrations of the 
character of his teaching, and are unsurpassed as intro- 
ductions to the study of the historical development of our 


science. 
__ Wurtz’s first paper, published in 1842, was “On the 


Constitution of the Hypophosphites,” and, together with 
another on the same subject put forward a year or so 
later, forms not the least important of his contributions. 
Hypophosphorous acid had been discovered by Dulong 
and afterwards examined by Heinrich Rose, but their 
results were*not in accordance; Wurtz therefore under- 
took the study of the acid. He established its compo- 
sition and prepared and analysed a large number of its 
salts, and was thegeby led to the conclusion that hypo- 
hosphorous acid contained two atoms of hydrogen 
which could not be displaced by metals, being, in fact, a 
monobasic acid ; he also showed that of the three atoms 
of hydrogen in phosphorous acid only two were displaced 
in the formation of salts. This research was carried out 
in Dumas’ laboratory ; it may even now serve as a model 
of what such work shoild be. 

In the course of his study of the hypophosphites, Wurtz 
was led to make what probably was his most interesting, 
although not his most important, discovery: that of 
copper hydride, Cu,H,. Even at the present day, although 
we have reason to believe that the alkali metals and pal- 
ladium and platinum form compounds with hydrogen, 
copper hydride is the only hydride of a metal with which 
we are acquainted which has anything like definite and 

ecific rence. It is obtained by acting on copper 
sulphate with hypophosp®orous acid as a yellow or reddish- 
brown precipitate, which when heated readily decomposes 
into pear and copper, and on treatment with muriatic 
acid yield$ cuprous chloride and twice the volume of 
hydrogen which is obtaiped on merely heating it. This 
reaction, as Brodie first pointed out, affords an almost 
conclusive argument for assuming that the hydrogen 
molecule is compound in its nature. Berthelot having 
called in question the existence of cuprous hydride, Wurtz 
in 1880 maintained the correctness of his original state- 
ments. It is to be hoped that this remarkable compound 
will ere long again attract attention, as it is more than 
probable that it will be of service as a reducing agent ; 
its thermo-chemical investifation may be expected to 
furnish im t informatien on the affinity of hydrogen 
atoms for hydrogen atoms: indeed it is remarkable that 
it has so long escaped attention from this point of view. 

Wurtz paid much attention to the investigation of the 

compounds, and in studying the cyanic ethers 
was led in 1847-49 to make the most brilliant of his dis- 
coveries, that of the compound ammonias. These bodies 
were obtained by the acion of alkali on cyanic ethers, 
just as ammonia is formed from cyanic acid. In properties 
they were the precise analogues of ammogia, and on this 
account, and on account of the mannexin which they were 
produced, Wurtz at once reggrded them as ammonias in 
which an atom of hydrogen is displaced by an alcohol 


radicle such as methyl or ethyl, thus giving rise to the 
idea of the ammonia t Hofmann’s discovery, a few 
months later, of diethylamine and triethylamine, com- 
pounds resulting from the displacement of two and three 
atoms of hydrogen in ammonia by ethyl, and of the 
method of preparing amines by the action of the alcoholic 
iodides on ammonia, was a fitting corollary to that of 
Wurtz. The combined result of these two classical re- 
isaac was ya — ae ever since accounted for 
the properties of the organic bases generally by r@gardi 
them as derivatives of ammonia, whisk they all so clonely 
resemble in chemical behaviour. 

Passing over numerous investigations of minor value, 
we come to a paper published in 1855, “On Simple and 
Mixed Organic Radicles,” which at that time was of great 
importance, and well illustrates Wurtz’s method of almost 
invariably choosing subjects the investigation of which 
was of special interest as ing on the advance of 
chemical theory. This paper is also memorable as con- 





ADOLPHE Wertz (from Za Nature). 


taining the first description of the method now so com- 
monly employed of preparing hydrocarbons by the action 
of sodium on the iodides and bromides of alcohol radicles, 
a method which some years afterwards was applied with 
such success by Fittig in elucidating the constitution of 
the homologues of benzene. Frankland and Kolbe had 
maintained that the hydrocarbons of the empirical com- 
position of the s@called alcohol radicles which they had 
prepared were of the same composition in the free state 
as in combination: for example, that the hydrocarbon 
obtained from ethyl iodide, C,H,I, was free ethyl, C,H 
Gerhardt, Hofmann, Lagirent, Brodie, and Wurtz, how- 
ever, sought to show that they should be represented by a 
doubled formula: that the so-called ethyl, for instance, 
had the composition C,H,,=2C,H;. This Frankland 
strenuously opposed, mainly on the ground of the com- 
plete homology @f the hydrocarbons in question with 
hydrogen, the formula of wnich was then almost univer- 
sally written H. The arguments used were chiefly of a 
physical character. Wurgz put an end to the controversy 
= 


T 
Ute F P A 
> al ae l l 
192 wi a 


ae oS a O i ent 
> ee * ý . 





by introducing an argument which at once appealed to 
the sympathy of the chemist, by showing that, if a mixture 
of the iodides of two distinct radicles, such as ethyl, C,H,, 
and butyl, C,Hy, were submitted to the action of sodium, 
a hydrocarbon was produced which consisted of ethyl and 
butyl united together. There was no reason to suppose 
that when a single iodide was thus treated the radicle 
remained free, and Wurtz showed that the physical pro- 
perties of the hydrocarbons produced from single iodides 
were such as to prove that they were formed by the union 
of two similar radicles, as on no other hypothesis could 
they be ranged in a series with the hydrocarbons resulting 
from the association of two dissimilar radicles. It was a 
logical extension of this discovery to double the formula 
of free hydrogen, a step which, indeed, Brodie had already 
advocated, and which Frankland had clearly maintained 
was an essential preliminary to the doubling of the 
formula of the organic radicles. Wurtz also pointed out 
that the idea that the hydrogen molecule is compound 
must be extended to other elements, and that generally 
the simple bodies, like compounds, are composed of groups 
of atoms, and react not by combining but by exchange of 
elements. 

The number of elements of which the molecular weight 
has been ascertained is, however, very small, and although 
the idea thus put forward by Wurtz undoubtedly applies 
to all the gaseous elements, and to bromine, iodine, sul- 
phur, phosphorus, and arsenic, we now know that the 
only metals of which the density in the gaseous state has 
been satisfactorily determined, viz. mercury and cadmium, 
form distinct exceptions to the rule; we can therefore 
draw no conclusions of any value as regards the molecu- 
lar composition of the metallic elements. It is a striking 
illustration of the slowness with which knowledge extends 
into that lower stratum which is governed by the text- 
books, that the view put forward by Wurtz, and which 
with the above-mentioned limitation, is so clearly justified 
by facts, is almost universally disregarded by hand-books 
of chemistry ; in fact, there is a most astounding super- 
stition among students of chemistry that the elements 
generally have diatomic molecules. 

In 1855 Wurtz was led by the brilliant experimental 
results of Berthelot to discuss the formula of glycerin, 
and he was the first to point out that this body is to be 
referred to the type of three molecules of water ; that, in 
fact, it can be regarded as an alcohol formed by the dis, 
placement of three atoms of hydrogen in three molecules 
of water by the radicle C,H;. Nearly all the alcohols 
known at that time could be referred to the type of a 
single molecule of water. Recognising the want of an 
intermediate series of alcohols, Wurtz was led in 1856 to 
the discovery of the glycols, and in this case again his 
work was of the highest value as a contribution to 
chemical theory. 

Space does not permit of reference to the numerous 
other investigations of Wurtz, many of which have exer- 
cised an important influence upon chemical thought at 
the time of their publication. Only one must be men- 
tioned, as it may ultimately prove to have been the first 
step towards the elucidation of the nature of the process 
of digestion in plants and animals. The investigation 
referred to is that on the sap of Cica papaya. He 
showed that alcohol precipitates from this a body pre- 
senting the chdracters of a strong digestive “ferment,” 
capable of dissolving moist fibrin in large quantities. 
Experiments made with papaing, as the so-called feyment 
is termed, appear to show that papaine begins by 
combining with the “ferment,” and that the insoluble 
product then undergoes gradual change in contact with 
water, the “ ferment” being liberated and thus becoming 
free to do new work. There is mu@h to indicate that 
mineral acids act in this way, and it is to be hoped that 
the suggestion put forward by Wurtz will not long escape 
notice, and that his investigatign may be extended. 

i 





AFRICAN EXPLORATION 


ETTERS addressed to the Secretary of the Com- 
‘mittee of the British Association for the exploration 
of Kilimanjaro have just been received from Mr. H. H. 
Johnston, dated from the British Residency, Zanzibar, 
May 13 After®consultatign with Sir John Kirk, Mr. 
Johnston had selected the Mombasa route for Kilima- 
njaro, and was expecting to depayt for that port in about 
a fortnight’s time. The country between Mombasa and 
Chaga was said to be quiet, and to present no serious 
difficulties in the way. ‘Mr. Johnston had succeeded in 
obtaining the services of three of the same bird-skinners 
that had been employed by Dr. Fischer, and of a botanical 
collector trained under Sir John Kirk, of whose kindness 
and assistance he speaks in the* highest terms. Mr. 
ohnston, in spite of the Spee climate of Zanzibar, was 
in excellent health, and had strong hopes of the success 
of the expedition. 

We are pleased to learn that Mr. Joseph Thomson has 
arrived safely at Zanzibar from the expedition he under- 
took to the Masai region. It will be remembered that Mr. 
Thomson left England in the end of the year 1882, his 
object being to proceed by Mount Kilimanjaro to the 
almost unknown country of the Masai, and to settle the 
question of the existence of a Lake Baringo to the east 
of Victoria Nyanza. Mr. Thomson left zibar in the 





. . 
spring of last year, but after proceeding some distance 
found the country so disturbed owing to the recent pas- 
sage of a German explorer, Dr, Fischer, that ht was com- 
lled to return precipitately to Mombasa. In July last, 
owever, he started again, and has evidently accomplished 
his work in a way quite worthy of his previous record. 
Passing round the north-eastern side of Mount Kilima- 
njaro, Thomson proceeded north to Lake N aivasha, half- 
way between Kilimanjaro and Mount Kenia ; then on to 
the latter mountain, and by way of Lake Baringo to the 
shores of Victoria Nyanza. This latter lake he skirted as 
far as the outlet of the Nile, returning uya more northerly 
route, striking the west coa& of Lake Baringo, and pro- 
ceeding south and south-easteby Ukambani to Mombasa. 
It is satisfactory to record that no lives have been lost 
except by illness. The telegram which the Geographical 
Society have received from Sir John Kirk does not, of 
course, enter into minute details, but from its general tone 
it is evident that Mr. Thomson will have an interesting 
and instructive story to tell when he returns. The tele- 
does not state positively that Mr. Thomson found a 
ake where Baringo 1s pic on our maps, but as Ba- 
ringo is mentigned as having been touched at, it seems 
most probable thgt the information obtained from natives 
by the sagacious Wakefield is correct. All the country 
traversed by Mr. Thomsen’s expedition to the north of 
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aivasha is new ground, hitherto untraversed by 
orer. Dr. Fischer in his recent expedition reached 
is the Jake just mentioned. 






A NEW ASTRONOMICAL JOURNAL! 
. N astronomical serial, under the ausfices of the Ob- 
-& —servatory il be a welcome addition to 
e, and may well be expected to 
ènt place on the list of such periodicals. 
uchez, in his introductory note, alludes to 
etus which has been lately given in France 
gress of astronomy by the establishment or re- 
on of observatories, aided as well by national 
ds as by contributions from the.municipal authorities 
of the places where they are located. In a few years 
these various observatories will be completely organised, 
the personnel consisting in part of astronomical students 
who have obtained their acquaintance with the practical 
ranches of the science in the Observatory of Paris. The 
irector therefore aims at providing’ a medium in the 
uiletin: Astronomigue whereby the work of French 
_ astronomers may be speedily made known, and where at 
__ the same time an analysis of the contents of the principal 
_. foreign periodicals, &c., may be available to them. 
The ulletin will thus present two distinct sections: 
__ the first will be composed of observations of current in- 
_. terest, ephemerides of planets and comets, and memoirs 
-Or notices-on various questions in theoretical and practical 
_ astronomy. -The second will comprise as complete a 
résumé as possible of astronomical intelligence and an 
_ analysis of the principal periodicals and newly-published 
works. Further, in a supplementary section it is intended 
. to introduce articles on subjects relating to the sciences 
_allied to astronomy, as terrestrial physics, geodesy, and 
_ meteorology, not excluding points of interest in the his- 
tory of the science: contributions from foreign astrono- 
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_ mers are invited. o > > 
~ fn the first four numbers of the Bulletin are articles 
 — bearing upon sidereal, planetary, and cometary astro- 
-o Momy. There is a series of measures of double-stars in 
_ 1883, made by M. Perrotin at Nice in continuation of 
_. previous series which have appeared in the Asfronomische 
_ Nachrichten. M. Perrotin has habitually used powers of 
__ 7§0 and r000: objects not too frequently measured of late 
_ will be found in his list, which is to be continued. MM. 
_ Henry have a note upon the planet Saturn as viewed in 
_ the refractor of 0°38m.“‘at the Observatory of Paris, in 
_which reference is made to a narrow bright ring limited 
a dark line, outside the principal division, the breadth 
o that of the division of Cassini, which they con- 
be a new featuwe. It is stated that the Encke 
m has completely disappeared ; notwithstanding 
_ extremely favourable atmospheric circumstances, nothing 
-was remarked upon the outer ring except the narrow 
bright zone just mentioned. MM, Henry invite communi- 
cations on this subject from other observers provided 
vith large telescopes. M. Baillaud publishes observa- 
ns of Mimas made at Toulouse between October 24, 
and December 5, 1883. The telescope employed 
aperture of 0°83 m., the mirror being the work of 
the mounting By Secretan. A power of 335 



































- times of elongations, but during the 
2-83 M. Fabre succeeded in observing 
ns with the minor-axis of the ring N 


several conclusions respecting the motion of the satellite, 
which he directed att&ntion in a paper submitted to 
2 Paris Acadefny of Sciences on January 28, and 
rinted in the Comptes Rendus. Hefixessthe mean daily 


ulletin Astronomigue, publié sous les auspites de l'Observatoire de 
uM. F, Tisserand, &e. (Palts : Gauthier-Villars, 1884.) 












employed; the observations for the most. 


rom these observations M. Tisserand has drawn — 










motion at 381°9934, and his observations are to 
with calculation on this hypothesis, the orbit bei 
posed circular. But he infers that there is an inequz 
in the mean longitude, of which the period is abouti 
years, and the coefficient approximately 8°; further | 
finds that the eccentricity does not exceed one-tenth, The 
longitudes of the perisaturnium,. deduced from observa- 
tions during five periods, may be fairly represented on 
the assumption of an annual mo! 447°. 1 
to observe Mimas at Toulouse a 
and, so far as circumstances adn 
will undertake them, it having been found tl 
tions made by different persons with the same instrument 
are not strictly comparable. oe: 
In the February number of the Buletin M. Schulhof — 
has the earliest notification of his discovery of the perio-.. 
dicity of the third comet of 1858, upon which he entersinto = = 
details in the number for April; the most probable period ->= 
of revolution resulting from the few observations which 
were secured in America (thecomet wasnot seen in Europe) 
is 6°61 years, and the limits somewhat insecurely assigned 
are 5'80 and 7°54 years. As in other cases, this comet. = 
approaches very near to the orbit of Jupiter, to which we 
may attribute the limited dimensions of the orbit, accord- 
ing to M. Schulhof. There are several communications 
on Pons’ comet, physical and otherwise ; amongst them a 
note by MM. Trépied and Rambaud, of the Observatory 
at Algiers, on the remarkable variation in the head of the 
comet, observed on January 19, and one by M. Rayet on 
the aterettes, &c., remarked near the time of perihelion 
passage. M. Radau treats onthe theory of the heliostats, 
and M. Bigourdan on a means of rendering more con- o 
venient the use of the equatorial. We find also in these 
numbers of the Bulletin a description and plan of the 
buildings of the Observatory at Marseilles, by M. Stephan ; 





and a list of discoveries of small planets and comets made- 
at that establishment : amongst the latter we note that 
the discovery of the first comet of 1867 on January 25 is 


attributed to M. Coggia ; at the time it was announced to — 
have been made by M. Stephan, at least ina letter from 
M. Tempel, then residing at Marseilles, to the Astromo- o 
mische Nachrichten ; as Mr. Searle has shown that the 
comet is one of comparatively short period (thirty-three 
years) and may therefore want a name, it might be well | 
to settle the point as to who was the actual discoverer. 
There is a note on an Observatory to be erected at La 
Plata, the recently founded capital of the province of 
Buenos Ayres ; a director has been already nominated in 
the person of M. Beuf, an officer of the French Marine, 
formerly in charge of the Observatory of Toulon ; 100,000 
francs have been allowed for the Observatory and instru- _ 
ments, with an annual subsidy of 24,000 francs. Such  ăć  — 
liberal encouragement of science does honour to M. Dardo 
Rocha, the Governor of the Province of Buenos Ayres, and. 
it is due to him to add that he had previously done much 
for recent progress in the Argentine Republic. ee 
As a specimen of the miscellaneous articles in the — 
Bulletin, we may mention M. R. Radau’s interesting 
account of the recent crepuscular phenomena, in which- 
he has availed himself of the numerous facts relating 
thereto which have been published in NATURE. He does 
not profess to decide upon the cause of these phenom 
or to make choice’ between the explanations which 
been offered, but we may quote his conclyding para 
“Ce qui semble prouvé, c'est qu’il s'agit ici, trés-pr 
ment, de phénoménes de réflexion, dus A la p 





















de 

mati@res finement divis@s dont la nature rested déter- 
miner ; la lumière ainsi réfléchie mest, sans doute, que la 
lumière ordinaire du soleil couchant, colorée par trans- 
mission à travers les couches basses, chargées de vapeurs.” 
The typographical execution of the Bwletin leave: 
nothing to be deSired. The March number contain 
photolithograph of the aspect of Saturn as viewed 
Observatory of Paris on the 4th of that month. . 
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"MEASURING EARTHQUAKES? 
I1I1.—RESULTS, 


this paper a short account will be given of the chief 


N 
I results of two and a half years’ observations in the 
Seismological Observatory of the University of Tokio. 
The first instruments to be successfully used were the 
horizontal pendulum, or rather a pair of horizontal pendu- 
lums writing a multiplied record of two rectangular hori- 
zontal cogiponents of the earth's motion on a revolving 
plate of smoked glass, and also a very long common 


in amplitude ang in period the successive waves were far 
from equal. A rough idea of the greatest velocity and 
greatest acceleration was, however, obtained by treating 
the greatest movement as a sifiple harmonic vibration, 
with a period of three-fifths of a second. This gave 
1'6 mm. per second for the greatest velocity, and 16'4 mm. 
per second per second for the greatest acceleration, showing 
that bodies attached rigidly to the earth’s surface must have 
experienced a horizontal force equal to about one-six- 
hundredth of their own weight. In three of the five earth- 


* Con" nued from T. 152. 
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pendulum. The duplex pendulum, an astatic vertical- 
motion seismograph, and other instruments which have 
been mentioned in the former article, were added later." 
The earliest records were those of* five small earth- 
quakes in November 1880.* In the first of these the vibra- 
tion of the ground lasted continuously for 14 minutes, 
and no fewer than 150 complete oscillations could be 
counted in the record, eThe shaking began feebly 
speedily rose to a maximum, fluctuated irregularly, and 
died out very gradually, The greatest movement from 
side to side was less than one-third of a millimetre. Both 


quakes recorded in the same month the greatest range of 
motion was less than one-fifth of a millimetre. In all of 
them there were many and unequal vibrations, but in 
none was there any single impulse prominently greater 
than the other movements. 

Later observations showed that these were fairly repre- 


è Fora filles account of the methods and resulfs of these observaticns 
the writer ma to refer to memoir en Earthquake 
Meadorcenttle oubtithed as No. 9 of “the Memoirs of the Science Depart- 
ment of the er ten gy A Tokio. 

a in the Transactiong of the Asiatic Society of Japan, 
Vol. gx. p. 4o . 
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arge proportion of the earthquakes 
ently in-the Plain of Yede. Earth- 
no damage to buildings, but 
te make their presence felt by 
houses, and even, in the 
f sleep. Lamps and other 
nto considerable 
$ of the disturb- 
ise rations of the 
form and equal to the free period 
ing lasts rarely less than one and 
Shas ten minutes. . . 
> cases, however, the amplitude of the earth’s 
‘considerably greater; occasionally it rises to 
ven 7 mm. With such an amplitude as this, 
with the ordinasy frequency which the earthquake 
s have, the shock is more or less destructive—walls 
racked and chimneys are overthrown. The writer’s 
ervations do not include any earthquake of first-rate 
ence, but they show by several examples that in the 
vial soil of Tokio a sufficiently alarming and even 
g earthquake may occur, in which the range of 
motion is less than a single centimetre. 
e Yedo earthquakes the vertical motion is generally 
much less than the horizontal, and, as a rule, forms an 
unimportant part-of the disturbance. 
Fig. 74s a copy, reduced to about half size, of the record 
of one of these more considerable earthquakes (on March 8, 
1881), traced by a pair of horizontal pendulums on a re- 
volving plate. The inner circle shows the N.S. compo- 
nent, and the outer circle the E.W. component of the 
displacement. ‘The records begin simultaneously at the 
points marked @' and a respectively, and extend in the 
direction of the arrow over nearly two complete revolu- 
tions of the plate. At the point marked c in the outer 
_ circle, when the earthquake oscillations were slowly dying 
away, the writer (who happened to be present) withdrew 
o plate, to prevent the later portions of the record from 
- confusing the earlier portions. By this time the earth- 
. quake had lasted fortwo minutes and a half, and some 
200 vibrations had been registered. The motion, as re- 
corded, was exaggerated in the ratio of 6 to 1; hence 
in the diagram as it appears here the displacements are 
nearly three times the natural size. 
For the sake of exhibiting some interesting features of 
this earthquake more clearly, the records of the two com- 
onents during the first twenty seconds of visible motion 
ave been reproduced m the centre space of the diagram 
i such a manner that simultaneous parts of both are on 
dius... The short radial lines mark seconds of 
seen that for three seconds the motions 
n the E.W. seismograph became 
ed, but the other component was 
e until the tenth second from the beginning. 
g the tenth and eleventh seconds the phases of 
wo components agree in the main, but they soon 
erge; and in the fifteenth second, when the motion is 
greater than at any other part of the whole disturbance, 
vey differ by about a quarter of a period. Hence at 
ime points on the earth’s surface were vibrating not 
ilineal path but in Æops. This is strikingly shown 
hich shows thes path (exaggerated in the ratio 
joint on the earth’s surface, during three 
poch in the disturbance. Starting from 
ds from. the beginning of the earthquake, a 






























































ed g three seconds later, Similar rapid 
es of phase-relation occur throughout the rest of the 
turbance, and in the slowly dying oscillations with 
ch the earthquake drew to a close the writer noticed 
the pointers moving vigorously when the other was 
y at rest, and vice versd. Š 
evidence, first clearly given in this earthquake, of 
i-rectilineal character ef the ground’s motion ewas 





most fantastic character. 


e ae : . ES 
part of Fig. 10 the motions are so numerous and so much 


ribed the tortuous path shown in the - 
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confirmed by very many later observations, Ii 
every case where the records were sufficiently large 
well-defined to admit of a satisfactory comparison o 


of 
in the most direct manner th: ts 
consisted of a multitude of ty 









_An excellent example of a still sharpe 
given in Fig. 9—a record (reduced to half size) given Ł 
two horizontal pendulums with a multiplying ratio of four 
to one on a plate which was turning once in fifty-four 
seconds. The beginning of motion can be detected on the 
outer circle at a. At éand the corresponding point 


increases somewhat suddenly, and during the- 
seconds we have the principal motions, follow 








many minutes by a long trail of lesser irregular 
tions, in which a marked lengthening of period may be 
detected towards the close. To allow the phase-relation — 
during the principal part of the shock to be examined, | 
lines (numbered 1 to 16) have been drawn by the aid of © 
templates through corresponding points in the two records, 
An examination will show that the phase-relation changes: 
in fact when the two components are combined the move- aS 
ments are found to be loops, agreeing very closely with’... 
the larver loops of Fig. 10, which is a“ static” record ofthe’ 
same earthquake given by the duplex pendulum. In a 








distributed over all azimuths, that the film of lamp-black 
has been completely rubbed away from a portion of the - 
plate which received this record, es 
It frequently happens in the record of. an earth 
that the motions which are first record 
tions, of short period and small amplitude. 
immediately followed by larger and less frequent. 
ments. Sometimes, indeed, the former appear as a ri 
of small waves superposed on larger ones. Butin a 
cases where the short-period waves can be detected they 
die out early, and the later part of the earthquake consis 
of relatively long-period waves alone. Records of this 
class are exceedingly suggestive of the arrival of first a 
series of normal waves (that is, waves of compression: 
extension), constetuting the rapid tremor, and then asel 
of transverse waves (that is, waves of distortion), for 
the principal motions of the earthquakes 
In fact it is difficult to explain the rapid « 
phage in the two components, or, m. other y 
curved character of the horizontal m 






























Tech most 
if not all the recorded earthquakes exhibit, otherwise than 
by supposing that the principal movements are transverse 
waves occurring in a plane not very much inclined to the 
horizon, and this conclusion is supported by the smallness 
of the vertical component. D 

It is true that the appearances presented by 
grams could be accounted for by assuming the 
Hi 











Other st I less probable A 

) Is safe to say that | w: 

observations goes far to 

thquakes e Plain of Yedo consist 

ae dis 18, not compressions, of the ground, and s clea 
emerge at Tokio i in a direct ‘ion not very far from vertical. | can give e 

In the older seismology it was generally assumed not complexity as those € 



































ibed above. The very word. 



















= shock,” accurately as it describes the. feeling produced ; quakes,- he deo the so-called. “ steady-point ” of 
-byan earthquake, i is a singularly rie ike raten name for Testrumens and the other from a point in a fixed Dr ck 


an apathetic seismograph records.. in neighbourin wall, an 
oe ie 





















ven. “at. the same piace by the ag ni 
he same earthquake were steady-point nstrumer 
Further, the instruments undisturbed, and- that the rec 
placing them. on a shaky | particular tia y corres 
by sade, two records of table-| We have then the mear of “ai 



























e motion atan earthquake observatory. 
If tells us nothing of the speed and direc- 
isit of the disturbance, particulars which are 
‘learnt by connected observations made at several 
Any one earthquake, as a whole, lasts far too 
and begins too gradually to admit of the measure- 
-time-int etween its arri¢al at different 

any single vibration in the 
ions—~spread over a moderate 
graphically with each other—the 
fairly easy solution. A recording 
ach station will give a complete record 
ke as it appears there, and if, during its 
né signals be sent from one station and 
all the revolving plates, it will be possible to 

+ . 















determine the differences in time of arrival of the same 
_ phase of the same wave at the successive stations in the 
_ group. From this, if the stations be sufficiently numerous, 
__ the speed and direction of transit, and even the origin of 

_the disturbance, may be found with more or less precision. 
_ But all this depends on our being able to recognise at the 
Various stations some one wave out of the complex 
__ records deposited at each, and, especially in view of the 
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_ curvilinear nature 8f the motion, it would be hazardous to 
_ Say without trial whether this can be done. To ascertain 
_ whether it can be done, and if so to organise groups of 
_ connected. stations to carry out the scheme roughly 
__ sketched above, should be the next step in observational 
Sel: ology. - : x l J. A. EWING 

ersity College, Dundee 















_ NOTES ON A FEW OF THE GLACIERS IN 
-THE MAIN STRAIT OF MAGELLAN MADE 
_ DURING THE SUMMERS OF 1882-83 IN 
= HAS. “SYLVIA” 


THE western part of the main Strait of Magellan, to 
_.* which my remarks are confined, lies between rugged 
_ and abrupt mountains, of rock mainly crystalline, but in 

“parts of slate. ° 

The highest peaks are not over 4500 feet high, and the 
it of the snow-line is about 2700 feet. The land is 

ll areas by numerous and tortuous channels, 
ern sde certainly, no large masses of 
he mountain ridges are mostly sharp and 
and afford but little area for snow to lie in quan- 
but wherever a mountain slope is moderate, there 
accumulates, and forms #évé, which may or may not 
scend to lower levels, 
From this it will be seen that the glaciers spoken of are 
I, only one snow-field, the “ Northbrook,” being of 
e. Much larger glaciers of course exist in these 
were not in my beat, lying either to the south 
Darwin and *Mount Sarmiento, 7000 feet 
























are ridiculously small, one I remarked, 
ner, on a ledge a little below a very 
dge 27 et high, was not probably larger than 
000 tons. It lay entirely bare of snow on the southern 
ady side of the ridg@, and was of blue ice. 
t is evident tĦat it is the enormous amount of the 
ply of material which accounts for the existence of 
ers from such small origins, and indact the deposition 
is going on all the year round for the majority of 
it of the twenty-four, °The winds are eterndlly 


north on the mainland bordering the: 
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cis much crevassed, and squeezed into, pinnacles. and. 
| ridges, so that, when tolerably clear of snow, it looks. like 










from the western quarter, are usually fresh, and, a 
moist from the Pacific against the rampart of mount. 
rush up their western slopes into the colder regions, wh 
constant condensation takes place. During my stay- 
about eight months—the summits of the higher snow- 
fields (3500 to 4500 feet) were only seen twice or thrice, - 


so continually are the mists around the 
The daily duration of rain at the w: 
Sylvia's stay of about eight months. 
ward was eleven hours out of ever 
quantity corresponded to a yearly fall of 180 inch 
Though the mean temperature for the year is low, the 
range, summer and winter, is very small, so that flowering — 
plants which grow on the borders of the glaciers andon 
exposed hills perish in England, from inability to with- 
stand the sudden changes and lowness of the winter 
temperature. E oe 
The inference would seem to be that a Glacial p : 
need not so much depend upon extreme cold as. e 
unlimited condensation with an equable temperature, low ~ 
enough at moderate altitudes to form snow. ge: 
The glaciers are nearly entirely devoid of erratic blocks > 
or surface moraines. Coming, as they do, over every- 
thing, down a hill-side, there is seldom an overhanging 
mountain to discharge blocks; where there is, the rock 
is so solid that the very slight changes of temperature (for 
the sun has no power here) is not sufficient to disintegrate 
it. Even the glaciers therefore that descend nearly to the 
sea are quite clean and spotless to the very end. 
I could never make out any raised beaches, nor other 
signs of former lower level of the land; all the evidence _ 
is the other way. No beaches exist at the water-level of 
the present day, There is not enough sea in these con-.. 
fined channels to wash away the land, even if it was of a 
softer nature. The steep rocky mountain-sides dip clean 
into the water nearly everywhere. Thick moss coversthe =o o 
hill-sides wherever it can get a hold, so that itisnot easy 
to see the true contours of them, and a more experienced = 
eye than mine might perhaps detecta raised beach where — 
I have failed to do so. | A 


mi 


rey 1 durir 
















Glacier from Mount Wharton 


Mount Wharton, 4400 feet high, on the south shores of 
Long Reach, sends down what I consider a rather re- 
markable glacier, despite its small size. i 
e The upper part of the mountain, of a tolerably gentle 
slope, is of an area of about four square miles. This 
terminates everywhere in steep precipices, over which in | 
different directions the blue ice, which can be seen lining 
the edge, tumbles, and forms g/acizrs remaniés in hollows... 
at lower levels in several places. On the south-eastern 
side only is a steep slope, down which, afte a 
ice-falls, a leg of glacier, one-third of a mile wide, a 
mile and a half long, extends to within 150 feet of thesi 
level, and a quarter of a mile from the shore. At its e1 
it abuts against a hill, and from. the fact of the ground © 
sloping away on either side from this glacier leg, it 
appears that this slope is a ridge, down which the glacier — 
comes, as it were, astride. Where it strikes the hil, 
it divides, and sends a final short leg towards the sea on 
either side of the peninsula formed by the hill. EE E 

The slope of thé lower part of the glacier is 15°, an 





























frozen waves. | l Ee a 
Th€re is no moraine oa it, and, wherever Ecould-see,it =s 
lies on the solid rock, but a few stones are carried along = 
at the bottom of the ice, and, at its end, where it abuts 
against the hill, the latter is a mass of loose rounded 
stones (very few angular ones), up to the limit occas 
reached by the glatier, which is well and curiousl 
by a narrow belt of trees, growing on the ed; 
tumbled stone moraine, Behind them the hill 
rock, bare or moss-covered (gee illustration). 
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The side limit of the glacier, where it sometimes flows 
down the slope on its right and left, is also marked by a 
similar line of trees, the intervening space of about 300 
yards being partly strewn with loose stones and coarse 
gravel, and partly perfectly bare, highly polished, striated 
rock. This rock has a somewhat remarkable appearance, 
as it is composed of a fine dark stone (a metamorphosed 
slate?) with intrusive parallel veins of white crystalline 
rock. The bands of black and white are very even in 
width, and there is as much of one rock as the other, so 
that, as the strike of the veins is in the same direction as 
the flow of the glacier, they look, at a little distance, like 
gigantic striæ. 

I marked the foot of this glacier in December 1882, and 
found by March 1883, after the summer, that it had re- 
treated 30 yards. After the winter, I fully expected to 
find that it had again advanced, but in December 1883 
the edge of the ice was 50 yards farther back than in 
the previous December. They reported a very mild winter 
at Sandy Point, but I was not prepared to find the glacier 
retreating throughout the year, as it was manifestly at its 
full limits not many years ago. 

I could not procure any evidence as to its rate of 
motion. The sides are so broken up, by great pieces 





that it is almost 


falling off and slipping down the sope the ice a 


ii to get at the main body ol 


mark in. 

The head of West Havergal Bay, into which the gla- 
cier stream falls, is filled with a level bottom of sand with 
about 10 fathoms of water over it. This hasa very steep 
edge to the d part oféhe basin. I imagine this to 
have been the delta formed by the glacier stream, when 
the land was ata slightly higher level. It is very rare 
in the Straits of Magellan to have anything but uneven, 
rocky bottoms to these deep basins, and they are gene- 
rally steep to the edge of the shore. I have only found 
these sandy flat bottoms in the vicinity of glaciers,.and 
as a sandy flat always forms around the embouchure 
of the glacier streams, a subsidence of the land would 
account for the existence of flats under water. 

The hillsides around Havergal Bay, where bare, show 
glaciation to a height of about 700 feet above the present 
sea-level. I think the land must have been higher when 
the ice was at this height, as the channel just below some 
of these marked hills being 60 fathoms deep, it would 
require the glacier to be 1000 feet thick, which seems to me 
hardly possible with such a small area for the produc- 
tion of #évé as there is now, even supposing a greatly 


Havergal Bay, Strait of Magellan, End of Glacier from Mount Wharton, 


increased fall of snow and a much lower average of 
temperature than at present. 

I visited one of the glaciers remaniés on the north-west 
side of Mount Wharton. It lies in a hollow about 1500 
feet above the sea, and at the foot of cliffs 1000 feet high 
or more, and is three-quarters of a mile lon by 400 yards 
wide. It is an excellent example of regelation, as the 
fragments which form it must be dashed to small pieces 
It was at the end of summer, ot only 


in their fall. 
insignificant bits were eee over the cliff from the ice- 
field above. These fell on the glacier remanié broken 


into minute fragments with a patter gs of heavy hail. 
Larger masses would be similarly broken, and yet the 
ice-mass was aseclear and compact as if it had never been 
disturbed. 

There were signs here on all sides, in the striations and 
moutonnée shape of all the ro&& above it, that this re- 
organised mass was once much larger; and 500 feet below, 
on a tolerably level part of the otherwise steep hill-side, 
bordering the stream that issues from the glacier, were 
low lines of moraine that were evidently once at the lower 
part of its sides. 

A snow-field on a flattish mountain 3100 feet high, near 
Mount Wharton, has no proper glacier, but the ice falls 
over precipices and forms glagi#s remaniés. 


Glacier from Mount Wyndham ® 


Mount Wyndham, on the oppdsite side of the Strait to 
Mount Wharton, sends a glacier down a valley, but has 
no surface moraine nor blocks. Its length is about two 
miles and a half, and the width, at the bottom, half a mile. 
Like others, it is very steep, and its surface is broken into 
pinnacles with deep crevasses. As I never saw the land- 
ward side of Mount Wyndham, I cannot exactly say what 
other glaciers may take their rise in it, nor what the size 
of the snow-field may be, busit probably does not exceed 
more than four or five square gniles. 

The foot of the glacier is not more than 100 feet above 
the sea, and is half” a mile from the head of Glacier Bay, 
in a broad flat between the mountain slopes. A thick 
belt of tangled forest intervenes. This glacier is much 
shrunk also, a wide space of ground, covered with rounded 
stones, sand, and gravel, extending all round the foot to 
the edge of the trees in front, apd the hills at the sides. 

Signs of glaciation are abundant about this glacier, 
at far higher levelsthan it now reaches. Glacier Bay 
itself has been filled with it. This is a deep basin (70 
fathoms deep) wit? islands stretching across its entrance. 
Rogk Island, the largest ofstlfse, is moutonnde to the top, 
560 feet, and the strie are plain to see on its smooth 
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precipitous sides Several perched blocks stand on the 
mountain-sides about, but as I did not visit these, I cannot 
say whether they may not have simply come from the 
heights above, though their precarious positions would 
indicate not 

Outside Rock Island 1s another area of even, sandy, 
and muddy bottom, in from ro to 6 fathoms water, with 
a steep edge to the deep water of the Strait, simular to 
that at the head of Havergal Bay This, I take ıt, must 
have been formed by the glacier stream, and was once 
its delta when the land was higher 

A sandy flat, mixed with rounded stones, now surrounds 
the glacier stream where it falls into Glacier Bay, and 
only wants a subsidence of the land to convert it into a 
counterpart of Havergal Bay Ido not know how else to 
account for this flat outside Glacier Bay, which was as 
unexpected as it was welcome, since ıt forms one of the 
best anchorages in the Straits, where even bottoms for the 
anchors are at a premium 


Northbrook Glacter 

A snow-field in King William’s Land between North- 
brook Sound and Beaufort Bay ıs the largest in these 
parts, but I do not know much of ıt. It lay unfortunately 
just outside my work, and was so uniformly covered with 
clouds that I only saw the summit once 

It has probably an area of from fifty to seventy square 
miles It 1s,a flattish mountain about 4500 feet high 
The ice descends*on all sides in a succession of 1ce-falls, 
exhibiting lines of blue ice, most beautiful to see, about 
two or three mies long Only when within 800 or 1000 
feet of the sea 1s a twue glacier formed 

These glaciers at the head of Northbrook Sound reach 
to within 100 feet or so of the shore level In Beaufort 
Bay I rather think they reach the water In Northbrook 
Sound the glacier at a mile from the coast, 1s about a 
mile and a half wide, but ıt 1s shortly after broken by a 
protruding hill, and divides into two legs, each half a 
mile wide This glacier was also much shrunken It 
brings down no moraine, and flows over solid rock 

W J L WHARTON 


NOTES 


THE Council of the Mathematical Society have awaided the 
first De Morgan Gold Medal to Prof Cayley, E RS 


M PASTEUR has been awgrded a gold medal by the Société 
Centrale pour ?Améhoration des Races des Chiens for his work 
on rabies 


THE jury of the International Horticultural Exhibition at St. 
Petersburg have awarded a gold medal to Dr Regel, Director of 
the St Peteisbing Botanical Garden The other awards for 
scientific work were to Dr Gobi, the Russian algologist, for his 
1remaikable herbarium , to Mr Hartnack, for his microscope , 
and to Countess Zichi for her picture representing the Se apzas 
A gold medal was awarded to the Japanese University of Tokio 
for its collection of fruits 


M JAMIN has been elected Peipetual Secietary in the Section 
of Physical Sciences of the Pang Academy in succession to the 
late M Dumas 


Dr ADAM PAULSEN has been appointed Director of the 
Danish Meteorological Institute m succession to the late Dr 
Hoffmeyer Dr Paulsen was the Chief of the Danish Pola 
Expedition to Godthaab 


Pror W GRYLLS ADAMS, as President of the Society of 
Telegraph Engineers “and Electricians, will hold a conversazione 
in the Museum, Physical Laboratory, and Ait Gafleries of King’s 
College on Thuisday evening, July 3, fro& nine to twelve 
o’clock Toa * 
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By imvitation of the Executive Council of the Interhational 
Health Exhibition, a conference of the Society of Telegraph 
Engineeis and Electricians will be held in the Conference Room 
of the Exhibition, South Kensington, on Friday, July 4 The 
chair will be taken by Prof W Grylls Adams, F RS, Pre- 
sident of the Society; at 11 o’clock am, when the following 
paper will be read and discussed “On Electric Lighting ım 
Relation to Health,” by R E Crompton, member. An ad- 
journment for luncheon will take place at 1 30, and at 3 30 the 
following paper will be 1ead and discussed, viz ‘The Physio- 
logical Bearing of Electricity on Health,” by W H. Stone, 
MA,MB Oxon, ERCP, member 


A LARGE numbei of guests, mcluding ladies, assembled by 
invitation of the President of the Royal Society at a conves saztone 
held at Bulington House on Wednesday last week 


ARRANGEMENTS have been made by the Council of the 
Scottish Meteorological Society for the completion this season 
of the Observatory of Ben Nevis The first portion of the 
Observatory was, ıt may be remembered, opened in October 
last, and since the observers went into residence continuous 
hourly obseivations have been made of the conditions of the 
atmosphere at the top of the Ben, with special reference to tem- 
perature, pressuie, humidity, and motion From the discussion 
of these, and what were daily made by Mr Clement L Whagge 
in the summers of 1881 and 1882, by the Secretary, Mr Buchan, 
the Council have been fully confirmed in the high expectations 
they had formed concerning the value of a high-level station, 
both in its bearing upon general meteorological problems, and 
also with reference to possible forecasts for the British Islands. 
The pioblem, however, 1s gieat and many-sided, and is one 
which can only be solved after much patient mvestigation and 
labour The additions to be made to the Observatory will just 
double its size, and enable the three observers—who during the 
winter have been considerably cramped im their one apartment 
—to work under moire comfortable conditions On the south of 
the present doorway there 1s to be eiected a shelter for tourists. 
On the north side of the existing building there is to be erected a 
new sitting room o1 office, 15 feet by 13 feet, while off this 
apartment there will be two bed-rooms, each 9 feet by 
y feet The office will be lighted by two windows , and ın each 
bed-room theire will be one window Opening fiom the east 
side of the office is a short passage leading to an octagonal 
tower, the walls of which will be 6 feet in thickness, and ifs 
internal diameter 8 feet The tower, which will be 25 feet igh, 
will be divided nto thiee apartments, the lowe: being a dark 
chambe: for photographic purposes, the centre one a spare 100m, 
and the upper a depository fo. observing instruments The 
stonework of the tower is cartted up to the height of the ceiling 
of the second chamber The upper 100m 1s a superimposed 
wooden cabinet, the exposed parts of which are covered with 
lead The floor of this apartment 1s carned out over the stone 
walls and firmly fixed to the tower below by iron rods, and to 
the 100f above by stiong wooden braces, so that ıt cannot pos- 
sibly be upset In the upper chamber are four windows, one 
facing each of the cardinal points of the compass, and at one of 
these ıs a ladde: leaging down to the roof, so that, should the 
doorway be blocked by snow, this would fom a means of exit 
fo. the observers , the ventilating and smoke pipes, which are 
contained in one casing, are carried up through the roof of the 
tower, while, rising 6 feet ahgve the ventilator, will be two ane- 
mometeis, specially constructed by Profs Chrystal and Crum 
Brown, for continuously iecording the direction and veloaty of 
the wind These inshuments will be self-:egisterimg, the 
apparatus for this purpose being in the chamber below, whereit 
will be accessible at all times On the eastern face of the tower 
a door has been left, so as to provide for future extension for 
magnetic and seismic observations The estimated cost of the 
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completion of the Observatory m the manne: now explained will 
be 8007, which 1s, however, irrespective of a heavy item of 
charge for conveying on hoiseback the mateuals to the top of 
the hill It 1s understood that the cost of equipment and main- 
tenance of the Observatory heretofore has been heavier than was 
anticipated The directors intend shortly to make a fresh appeal 
fo. funds to the public, which will no doubt be as hbeuaily 
responded to as was then last 


THE first annual conference of the National Association of 
Science and Art Teachers will be held in the Live: pool Institute, 
Mount Street, Liverpool, at half-past two on Saturday, June 21 
Prof Silvanus P Thompson, D Sc, will preside The follow- 
ing arrangements have been made for the day’s proceedings — 
Meeting in the vestibule of the Free Museum, Wiliam Biown 
Steet, at 10 30am The members and delegates will view the 
museum, hbrary, and ait gallery At r2 5, tram to Bootle from 
L and Y station, for Alexandra Dock, to view the National 
Liner America Return per train to Liverpool, for 1.ef1eshments 
and inspection of Liverpool Institute and School of Art Business 
meeting at 2 30pm. Paper by Prof Thompson at 7 p m 


PROF STRICKER of Vienna has in the press a work on which 
he has been engaged for some time Under the title ‘‘ Physio- 
logie des Rechts” he has applied modein scientific methods to 
the investigation of ethical problems The aim of the book 1s 
to examine the correlative conceptions of 1ght and law in the 
light which ıs cast on them by the conceptions of development 
and of society as something more than a mechanical aggregate of 
independent umts The first part of the inquiry ıs psychological 
The second treats of the relations of ethics to jurisprudence, 
dealing with the question of connection of ight with might as 
part of the general problem of evolution The third discusses 
the question of punishment and responsibility The book ıs to 
be published by Toeplitz and Deuticke of Vienna 


WE have on several occasions drawn attention to the good work 
wh.ch 1s being done by the Royal Victoiia Coffee Hall, Waterloo 
Bridge Road The entertainments provided are healthy, ın- 
shuctive, and popular, among othe: items in the programme 
are lectures by some of om best known men of science The 
undertaking ıs ın want of funds to further extend operations, and 
those willing to contribute to a really good cause should commu- 
nicate with Miss Cons at the Hall z 


THE death 1s announced of the eminent scientific geographer, 
Dr G von Boguslawski, his ‘‘ Handbuch de: Oceanographie ” 
has only just been published 


TORTOISES and snakes are intimately associated together in 
Chinese mythology and iecoids of natural history, and hence one 
of the commonest emblems current m China, and a very 
favourite ornament, is a tortoise encircled by a snake During 
the Chow Dynasty (B C 1422-255) these animals were chosen as 
emblems of martial security against attack, fiom the defences 
which nature has given them ın the shell of the one and the 
scales of the other, and to the present day flags bearing a device 
in which they both appear as emblematic of this idea are usually 
carried by troops in the field But ıt 1s furfhe: commonly stated 
as a fact that the greatest affection exists between these two 
cieatures Is there any ground fou this last assertion? A passage 
in a lette: lately published in the China Aad fiom a correspondent 
in Shans seems to give a certam cofow of probability tot He 
says that one evening as he was walking on the bank of a certain 
uver he saw a tortoise swimming across the current Having 
his rifle with him he fired at the creature, upon which the tortoise 
dived under water, and a snake, cut in twe by his bullet, floated 
on the surface Fiom the writei’s account the snake appeais to 
have been ciossing the uver on the back of the tortoise 
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WE trust that the effort being made by the Sunday Society to 
obtain the opening of the Health Exhibition on Sundays will be 
successful In the memorial of the Sogiety to HRH the 
Prince of Wales and the Executive Council of the International 
Health Exhibition, a letter is given from Sir Joseph Hooker to 
Prof Tyndall, m which the former insists strongly on the bene- 
ficial results tothe workrgg-classes of the opening of Kew 
Gardens on Sunday In this letter Sır Joseph Hooker says .— 
© If there 1s one matter that gratifees me more than another in 
respect of the admmustration of the Kew Gardens and Museums 
by the Government, it 1s the opening them to the public on Sun- 
days Onno day of the week have we more interested visitors 
o1 more of that class which we should wish to see profiting by 
the instructrve contenzs of this Institution The Museums 
especially are crowded, and when it fs considered that the ex- 
hibits ın them are not of articles that strike the eye or gratify the 
senses of colour or form, the interest they excite 1s almost to be 
wondered at. The artisan classes aie great frequenters of these 
Museums with their wives and families, and it 1s pleasing to see 
the delight with which the children recognise such articles as 
the sugat-cane, the coffee-plant, and its products, and the various 
implements used ın then preparation, manufacture, &c I 
should add that this interest ın the instructive character of the 
Gardens 1s largely on the increase, and 1s manifest to the most 
careless observer It 1s further accompanied by a marked ım- 
provement ın the conduct of certain classes which were formerly 
troublesome in many w&ys and a nuisance to quiet visitors It 
speaks volumes for the moral effect of the Sunday opening when 
I add that such classes no longei exist at*(Kew Whether it 1s 
that such no longer come, or that coming they now behave 
themselves, 1s immateulal the moral gain ıs great During the 
last two years we have had in each year a million and a quarter 
of visitors, of whom the greater proportion are Sunday after- 
noon arrivals from every quarter of the Metiopolis and its su- 
roundings Let the numbers speak for themselves —-1882, 
Sunday visitors, 606,935 , week-days, 637,232, 1883, Sundays, 
616,307 , week-days, 624,182 ” Equally beneficial ‘results, we 
are convinced, would <ollow the opening of the Health Exhibi- 
tion on Sundays 


THE World’s Industrial and Cotton Centennial Exposition, 
sanctioned by an Act of Congress of February 1883, and to be 
opened at New Orleans, December 1, proposes to bring together 
a magnificent international collectiog of plants and shrubs, in the 
largest conservatory ever erected, 600 feet in length, 194 feet in 
centre, with glass tower go feet in height, where Mexico and 
Central America will be the principal exhibitois® Six lakes 
will be contained in tne grounds, round which will be groves of 
cedar, pine, pomegranate, magnolia, lemon, palm, orange, 
cocoa-nut, banana, &c But the Umted States Bureau of Edu- 
cation in a preliminary circular calls attention to the very large 
and varied collection which will be found there of educational 
appliances of every descr.ption , plans of schools and methods 
of teaching all classes of scholais from the deaf and dumb o1 
imbecile to the technical or university student , books ın all their 
parts and stages , stationery, asd materials for drawing, extend- 
ing to photography , maps , insgruments and apparatus mathe- 
matical, medical, and musical The Bureau gives the managers 
of the Exposition credit for considering the improvement of 
schools as among the most beneficial results to be gained by 
their efforts 


THE Presidency of the Social Science Association for the 
ensuing year has been accepted by Mr G J Shaw-Lefevre, 
M P , First Commissioner of Works Thè pieparations for the 
Annual Congress, wkYch ıs to take place at Birmingham from 
September 17 to 249 are being vigorously pushed forward by the 
different Local Committees, amd a largely attended and success- 


June 19, 1884] 


NATURE 


18] 





ful meeting is anticipated It 1s sixteen years since the Associa- 
tion met for the second time in Birmingham, and twenty-seven 
years since it held, uf 1857, its first meeting, which also took 
place in that town 


WE leam from a communication of Di Glasenap to the 
Russian newspapers that there are m Russia thedollowing private 
observatories at Pervin, near Torjok, in the Government of 
Tvei, belonging to General aMaievsky , at Bunakovka, in the 
Government of Kharkoff, belonging to Punce Liven, and at 
Odessa, belonging to M Guldesherm A Polish gentleman, 
M Wuczihowski, 1s building a private observatory at Belkave, 
near Breslau, and a Russian gentleman, W P Engelhardt, has 
a fine obseivatory at Diesden The last is provided with an 
equatorial which has a 12-wch refractor, and 1s one of the most 
perfect telescopes The equatorial 1s provided also with a 
4-1nch telescope with a laige spectroscope There ıs also a 
6-inch searcher for comets, with a wide field of sight, and a 
selection of the best physical instruments 


THE Rev John Stevenson ıs preparing for publication, by 
subscription, through Messrs Blackwood and Co, a “ Flora of 
Bnitish Fung: (Hymenomycetes),” with illustrations by Worth- 
ington G Smith, FLS The autho: states that he has the 
co-operation of the most eminent mycologists It may be added 
that the value of the ‘‘ Flora” will be greatly enhanced by em- 
bodying the Viewssof Fries, contained in his ‘ *Monographia 
Hymenomycetum Sueciz,” a work which*cannot now be obtained, 
only 100 copies having been originally printed The issue of 
the work will dependen a sufficient number of subscribers being 
received by an early date, in which case the first volume will be 
published without delay 


A GENERAL meeting of the Mineralogical Society will be held 
in the hbrary, Museum of Science and Art, Edinburgh, on 
Tuesday, June 24, at 12.0’clock noon The following papeis 
will be read —-Forms of silica, by John Ruskin, D C L, Slade 
Professor at Oxford (communicated by the Local Secretary for 
Scotland), application of the periodic law to mineralogy, by 
Thomas Carnelley, DSc, FCS, Professor of Chemistry, 
Univ Coll Dundee (communicated as above), the o1igin of 
the andalusite schists of Aberdeenshire, by John Horne, FR SE, 
HM Geol Survey, on the occurrence of prehnite and other 
zeolites in the rochs of Samson’s Ribs and Salisbuy Crags, by 
Andiew Taylor, FCS, A GSE (communicated as above) , 
on a new locality fo. zoisite, by W Hamilton Bell, FGSE 
(communicated as above) , on diatomaceous deposits in Scotland, 
by Prof We I Macadam, FCS, Hon Sec GSE » notes 
on the albertite beds of Stiathpeffe:, Ross-shire, by William 
Morrison, MA, Academy,” Dingwall (communicated as above) , 
kyanite localities in the north, and staurolite fiom Presholme, 
Enzie, Banffshire, by Thomas Wallace, High School, Inverness ; 
the crystallogiaphy of bomnonite, by H A Mers, BA, 
Buitish Museum, Nat Hist Dept , notes on the metallic veins 
of the Upper Hartz, Germany, by H M Cadell, BSc, HM 
Geol Survey (communicated as above) , Scottish localities for 
actinolite, by Rev W W Peyten, ona peculiar development 
of crystals of tourmaline fiom, Lockport, N Y County, US, 
by R H Solly, FGS 


FATHER DENZA, Director of the Meteorological Obseiva- 
tory of the Turm Exhibition, 1s taking steps for orgamsing 
observations on board the Godard captive balloon, which 
ascends to an altitude of from 200m to 300m The prm- 
cipal scientific features of the Turin Exhibition are —(1) The 
collection exhibited eby Piof Sylvestr, Director of the Etna 
Observatory, and containing a number of specimens of amber 
collected on this mountain (2) The methods ‘employed by M, 
de Rossi, head of the newly-created Seismogiaphic Service for 
issuing warnings of earthquakes And describing the obserted 
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phenomena M de Rossi has issued a catalogue of 260 pages 
octavo desciibing the principal objects exhibited, the instruments 
tried, the methods adopted, and the results arrived at (3) An 
historical Borgho, exhibiting medieval costumes, buildings, 
instruments, furniture, and methods of working A number of 
people of both sexes wearing the costumes attend to this part of 
the Exhibition 


THREE Ministers inaugurated im state, on June 14, the 
National Exhibition of Rouen, which will be international for 
electrical purposes, In the official speeches allusion was made 
to the Univeisal Commemorative Exhibition which 1s to be held 
in Parisin 1889 The site selected ıs the celebrated Park of 
St Cloud, and a Crystal Palace is to be built on the ruins of the 
old Imperial palace 


UNDER the auspices of the Norwegian Association for the 
Promotion of Fisheries an establishment for the hatching of cod 
and soles’ ova has been prepared near Arendal in the Christiania 
Fjord From the excellent results already obtained it has been 
decided to found another hatching station near Chuistiania 


A LARGE copper basin consisting of small pieces riveted 
together and several wooden kegs contaimng ‘‘ bog butter” were 
recently found at a depth of 7 feet ın a peat-moss, Kylealsin, 
Skye The kegs are each hollowed out of a solid block of wood, 
and show traces of burning all ove: the surface The largest 
measures I foot 7 inches in height and 3 feet 6 inches in circum- 
ference / 


THE additions to the Zooldgical Society’s Gaidens during the 
past week include a Vervet Monkey (Cercopithecus lalandu &) 
from South Afiica, presented by Mr J Bulteel; a Bonnet 
Monkey (Macacus sinicus 9), a Macaque Monkey (Macacus 
cynomolgus 8 ) fiom India, presented by the Committee of the 
Latimer Road Mission, two Black-eared Marmosets (Hapale 
peneillata 8 å) from South-East Brazil, presented by Mr. J H 
Bentley , two Vulpine Phalangers (Phalangista vulpina) fom 
Austraha, presented respectively by Mr McClellan and Mr 
Jay, a Maish Ichneumon (erjestes galera) from South Afiica, 
presented by Mrs Frank , two Angolan Vultures (Gypohterax 
angolensis), a White-necked Stork (Ccoa episcopus), an African 
Tantalus (Psendotantalus this) fiom West Africa, presented by 
Mı Thomas J Alldndge, a Spur-winged Goose (Plectropterus 
gambensis) from West Afnca, presented by Mi J B Elhott, 
two Mute Swans (Cygnus olor), Ewopean, presented by Mr H 
Welch Thornton , two Angulated Tortoises (Chersina angulata) 
from North Damara Land, presented by Mi F R Hemming, 
a Slow-worm (Angu fragilis}, a Common Viper ( V2¢e1 @ derus), 
Biitish, presented by Mi T E Gunn, a Bonnet Monkey 
(Macacus sinicus 8) from India, four Muscovy Ducks (Corina 
moschata), five Royal Pythons (Python regius) from West Afiica, 
deposited , an Echidna (Echutna hysitix), a Brush Tukey 
(Tallegala lathami) fiom New South Wales, two Red-cheeked 
Colys (Coleus er ythromefon) from South Afiica, four Bronze- 
winged Pigeons (Phaps chalcoplere & ô 2 2) from Australia, a 
Gieat-billed Panakeet (Zanygnathus megalorhynchus) fiom 
Ceram, a Mealy Amazon (Chrysotis farimosa) fiom South 
America, four Whitg Stoiks (Crcovza alba), European, a King- 
fisher (Acedo tspida), British, puichased , a Collared Fruit Bat 
(Cynonycterts collarts), a Japanese Deer (Cervus sika 2), six 
Chiloe Wigeons (Afareca chtloensts), four Chinese Blue Magpies 
(Cyangpolins cyanus), bied yn the Gardens 
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RECENT IMPROVEMENTS IN ASTRONOMICAL INSTRUMENTS 
-~Acting under the*directions of the Secretary of the Navy, 
Prof Newcomb last year visited the piincipal Observatories on 
the continent of Europe for the puipose of collecting informa- 
tion relating to the most recent impiovements in astronomical 
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instruments and methods of observation , and in a Report which 
has been laid before Congress and punted he has embodied the 
main results of his journey The establishments visited were 
the Observatories of Pans, Neuchatel, Geneva, Vienna, Berlin, 
Potsdam, Leyden, and Strasburg, and the workshop of Messrs 
Repsold at Hamburg Prof Newcomb acknowledges the 
cordial reception he met with from the directors and astrono- 
mers of the varous observatories, and „he facilities everywhere 
afforded him for the execution of his mssion Most interest 
attached to the great refiactor constructed for the Observatory 
at Vienna by Howard Grubb of Dublin, which was completed 
in 1881, but, owing to vanous delays, had hardly been brought 
into active operation at the time of Prof Newcomb’s visit in 
April 1883 Nevertheless he was able to compare it in several 
respects with the great Washington telescope, winch 1s of only 
one inch less aperture He considers that “fas a piece of 
mechanical engineeiing it reflects great credit upon its designer 
and constructor” The chief diawback he remarked, the 
reasons for which were not evident either to him or to Dr 
Weiss, the Dnecto1 of the Observatory, consisted in the failure 
of the friction-rolleis for easing the motion ın declination , this 
motion was found much more difficult than in the case of the 
Washington telescope Prof Newcomb also points to the 
absence of any rough setting either in night ascension or declina- 
tion, and the impossibility of seeing the pointing in declination 
except when the observer was at the eyepiece With regard to 
the objective he considers, from such observations as he was able 
to make, that, ‘‘1f any defects exist, they ae so minute as not 
to interfere in any important degree with the finest performance 
of the mstrument,’”’ and its proper figuring 1s mghtly consideied 
the most difficult task in the construction of a large telescope 
In the workshops of Messrs Repyold at Hamburg Prof New- 
comb had the advantage of meetuig M Otto Struve, and dis- 
cussing with him the arrangements;for mounting the 30-inch 
refiactor intended for the Imperiab Observatory at Pulkowa, 
the most striking feature in which 1s the absence of friction- 
rollers from the declination axis, he describes the system 
of wheelwork destined to obviate the difficulty of turning 
so large an imnstiument eithe. by hand or a rope at- 
tached to the two ends of the axis, as at Washington and 
Vienna, owing to the amount of the friction The eyepiece 
micrometers, as now constructed by the Repsolds, are commended. 
for their rapid and convenient use Amongst his general prac- 
tical conclusions Prof Newcomb expresses the opinion that in 
the mounting of instruments of the larger size, ın orde: to secure 
necessary stiffness with the least weight, the axes should be 
hollow He does not consider that it s worth while to attach 
friction-rollers to the declination axis, unless further experiment 
should show that they can be rendered move effective than in 
the Vienna equatorial The old system of attaching a single 
finder to that side of the telescope which 1s opposite the de- 
clination axis, he remarks, 1s insufficient in the case of a lage 
instrument, owing to the necessity of setting the opening in the 
dome not only to the telescope but to the finder, and suggests 
the desirability of adopting the plan in ‘he Vienna instrument, 
which has two finders, the one above and the other below the 
telescope when in the meridian—a plan obviating all difficulty 
The Report further explains the piinciple of the equatorial coudé, 
or elbow-shaped equatorial, of the Paris Observatory The 
Strasburg meridian-circle, ‘f commonly considered to embody 
the latest conceptions in astronomical mechanics,” 1s noticed in 
some detail , Prof Newcomb thinks a degree of stability has 
been secured in 1t which has never before been reached, and he 
was at much pains to obtain data fo. comparing the instiument 
with the meridian-circle at Washington , its geneal design he 
describes as simila: to that of the great mendian-circle at Harvard 
College Observatory, which was constivcteg’ by Troughton and 
Simms of London The ieader must be ieferred to the Report 
for other paiticulgis bearing upon meridian instruments 


THE ASPECT OF URANUS —In a note communicated to the 
Paris Academy of Sciences on June 9, MM Hemy state that, 
observifg on very fine nights with the 15-inch refractor, they 
have satisfied themselves of the existence of two giay belts, 
straight and parallel, and placed almost symmetrically with 
respect to the centre of the disk of Uranus, and that, by mea- 
sures of their direction, they have found an inclination of about 
41° to the direction of the orbits of the satellites, they assume 
that the planet’s equator 1s ın the direct-on of the belts Astio- 
nomers will probably look for confiumation of such an anomaly 
to our larger instruments e 
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THE CONTINUITY OF THE PROTOPLASM 
THROUGH THE WALLS OF VEGETABLE 
CELLS 


AMONG the numerous generalisations of modein botany 

there are perhaps few that promise to have more important 
consequences tham the recent statements to the effect that the 
protoplasmic contents of the cells of plants are not entirely shut 
off fiom one another by the cell-walls, but that anangements 
exist of such a kind that more or lefs delicate stiands of proto- 
plasm pass through fiom one cell to anothei, piercing the cell- 
walls ethe: at numerous points at certain thinner spots, or 
simply here and there 

Th Hartig im 1837 distinguished certain constituents of the 
bast of phanerogams which we now know as sieve-tubes In- 
vestigated later by the same observer and by Mohl, Nagel, 
Sachs, and Hanstem, the question ås to whether the septa 
between the cylindncal constituents of these tubes aie 1eally 
perforated, or simply studded with thin pits, was set at rest by 
the demonstration that strands or cords of protoplasmic sub- 
stance pass through definite pores or passages in the septa or 
cell-walls This discovery then became common pioperty, 
abundantly confirmed, and ıs now practically demonstrated by 
students ın every properly conducted botanical laboratory it 
remained somewhat isolated for many years, however 

In 1880 the botanical world was startled by Tangl’s discovery 
that the cells of the endosperm of certain seeds (Str yehnos, Areca, 
&c ) present a similar featue—that delicate filaments of proto- 
plasm tiaverse the cell-walls through fine perforations, and so 
place the protoplasmic contents of the cells m direct continuity 
one with another ‘ 

In 1882 Gardiner showed that a similar continuity of the 
protoplasm exists between the cells of the motile organs of 
certain sensitive plants, and theie can be no doubt that the com- 
munication thas established through the cell-walls 1s instrumental 
in causing the propagation fiom cell to cell of the stimulus 
which induces the movement It thus becomes established that 
the cell-walls of plants can no longer be regarded as entnely 
separating off the contents of one cell from those of another, 
but that, in many cases at any rate, the idea of the individuality 
of the vegetable cell becomes as difficult to maintain as did that 
of animal cells after the first struggles which resulted in the 
overthrow of the old cell theory 

Since 1882, Gardmer kas succeeded in extending his results, 
and has shown that the cells of numerous othe: parts of plants 
are in continu ty in the same mannei, by strands of protoplasm 
passing throigh the cell-walls These 1eseaiches are, moreover, 
confirmed by Russow for certain cells of the parenchyma of bast 
and medullary 1ays , and there seems little need of hesitation to 
accept generally the view that the cells of plants aie not closed 
sacs as was formerly believed, but gie provided with passages 
through then walls, through which fine filaments of protoplasm 
communicate Such at least results from the observations so far, 
and especially those of Garainer, on the endosperngs of a large 
series of plants It may now be stated, however, that this 1s not 
the only evidence to be quoted in sugport of the above generalı- 
sation In addition to the observations of Nagel, Pringsheim, 
and otheis, pointing out that the protoplasm frequently adheres 
to the cell-walls so closely at certain places that 1t may be pulled 
out into strands, or even break away, leaving portions on the 
walls, Gardine: has also made observations which confirm this, 
and which strongly favour the view that the protoplasmic strands 
are held fast at the pomts where they traveise the cell-walls. 
Bower has also obseived similar phenomena in the withdiawal 
of the penpheral protoplasm in plasmolysis 

Moreover it has been EN out that m the case of cells with 
very thick wails, the thin pits e normally found to meet on 
opposite sides, the same 1s the case with the radiating strands 
in Velvex, and where two opposite stiands reach the common 
cell-wall at different angles, they neveitheless meet at a point. 

So fa, however, there is no evidence to show whether the 
continuity of the protoplasmic strands 1s maintained fiom the 
earliest stages, or 1s established later This, however, 1s a 
very important question in connection with this subject, since 
the answer to it will mateutally affect our vyews as to the nature 
ofthe cell Ifthe i, Beles produced in vegetative division are 
not complete s@pta, bu: membranes filling up the interstices 
between continuousestiands of piotoplasm, then the continuity 
of the piotoplasm though the well of vegetable cells 1s simply to 
be*regarded as an expressiorf of the fact that the entire plant or 
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organ is practically one whole—one mass of protoplasm cut 
up into chambers which communicate with one anothei, and 
bounded by a membrgne on the exterior If, on the other hand, 
the communications between the protoplasm of neighbouring 
cells aie only established after a complete septum has been 
formed, then it may or may not be that the above view holds, 
—so far as the contmuity of the protoplasm of mature cells 1s 
concerned, it affords no conclusive proof against the very gene- 
rally accepted idea that the plant consists of cell units aggregated 
into colonies, tissues, &c, 

Turning for a moment to certam investigations which throw 
light on this matter from totally different duections, ıt will be 
seen that there 1s much to be said for the view lately stated by 
Sachs, and first hinted at by Hofmeister, that a much closer 
relation of cell to cell exists than can be well explained by the 
theory that a plant ıs a sort of cell republic, consisting of aggre- 
gated cell units . 

Strasburger’s well-known investigations on the process of cell 
division have led to the remarkable and startling result that the 
septum or paitition-wall, formed when a cell divides, is in 
general a solid membrane built up by the aggiegation of certain 
particles (microsomes) which become arranged into a plate (the 
cell-plate) at the equator of the dıvıdmg mass of protoplasm 
These microsomes are conducted to this equator, and there 
mobilised by certain delicate fibullæ m the protoplasm , these 
fibrillz form the well-known spindle-hke figue, and are con- 
tmuous across the equator If the microsomes travel along the 
fibrillze from either side, and me fitted together between them, 
it seems difficult to doubt that the continuity of the protoplasm 
observed later simply depends upon the persistence of this 
primitive contmuity, and such appears tọ be the case 

The proof that the primitively continuous fibrillee remam con- 
tinuous throughout does not yet exist however, and although 
1t 1s so likely, ıt canwot be forgotten that protoplasm possesses 
a marvellous power of boring through and dissolving even adult 
cell-walls, as 1s evident ın the exit of zoospores or the entrance of 
parasites through cell-walls, the formation of pollen-grains, &c 

But we have not yet exhausted the evidence for the view that 
the continuity of the protoplasm through the cell-walls of fully 
developed organs exists from the first 

The investigations of Strasburger, Schmitz, and others, on 
the piotoplasm and nucleus of vegetable cells, have yielded the 
results that, in the first place, many cells believed to be devoid 
of nuclei really possess these structures, and often in enormous 
numbers, and, secondly, that many cases of division occu. where 
a delicate cell-wall 1s formed ın the equatorial plane between 
the two dividing nuclei, but only to disappear later In many 
other cases no recognisable septum 1s formed at all The inter- 
nodes of Chara and the zoospoiangia of Achlya may be cited as 
examples In Vaucheria, Caulerpa, &c , again, we have plants 
each of which 1s practically a single cell with numerous nucle1 
these nucle: divide as the ceM grows, but no cell-walls are formed 
—the plant remains * unicellular ” 

If m such cases a septum were formed each time a nucleus 
divides, the protoplasm of the Vaucheria, Caulerpa, &c , would 
become divided up into cells , and if the septum in each division 
were incomplete only in s® far that ıt allowed the fibnile of 
piotoplasm which carry and arrange the miciosomes to remain 
continuous through it, we should have essentially the condition 
of things demonstrated by Hanstem, Tangl, and especially by 
Gardiner 

But ıt would m such a case be imperative to express the facts 
in accordance with the primitive state of affarrs—the protoplasm 
of the hypothetical plant would be cut up into compartments o1 
cells, communicating throughout Now it 1s just this view which 
Sachs has lately brought forward®so clearly and ably <A multi- 
cellular plant does not grow agd become complex because ıt 
consists of numerous aggregated cells which increase and divide, 
but ıt becomes multicellular because it giows larger, and partı- 
tion walls aie placed in the mass partly for mechanical purposes, 
partly to insure physiological distribution of labour 

It 1s impossible, Sachs thinks, to hold the view that Vaucheria, 
Caulerpa, and such plants have ansen by the degradation of 
ancestors which formed cell-walls It 1s also suggestive that the 
nuclei in such ‘unicellular’ plants are more closely packed at 
the growing apex of the vesicle , for we may thus understand how 
the growing point of an organ with a singl@ largg apical cell only 
differs in degiee from one with numerous small apical cells 

The consideration of all these matters leads to the conviction 
that the cell-theory so long taugift may have to be modified even 


moie than it has been during the last ten or twelve years » and 
that once more we are being diiven back to that centre of all 
biological phenomena—the pioperties of protoplasm, multiple 
and various in degree and im kind as they are 

In conclusion, we cannot omit drawmg attention to the m- 
proved and refined methods employed by the careful and skilled 
botanists of the younger school , and it 1s to be hoped that those 
who pass over the ground agam will be at least equally well 
equipped It ıs not only reagents that are necessary m such 
matters—critical power 1s indispensable as well as pure chemicals, 
as any one may convince himself by the study of the recent 
memours referred to, including the careful papers fiom Gardiner’s 
hands One more pomt may well be msisted upon heie the 
exhaustive study of a sertes of facts invariably brings them at 
length into relation with other facts, and where neither series 
is alone sufficient to base a scientific induction upon, converging 
groups of observations may result m the establishment of very 
important generalisations, leading to the recognition of still 
larger consequences ‘There can be no question of the mtrinsic 
value of the observations on the continuity of protoplasm, apart 
from the mfoimation they give ın connection with physiological 
matters, but itis certan that they gain immensely in scientific 
importance when looked at in the light afforded by recent dis- 
coverles as to the behaviour of the nucleus and protoplasm m 
cell division 


NATIONAL WORK AND HEALTH 


THE work of the International Jures was formally inaugu- 
rated at the Health Exhibition on Tuesday by H R H the 

Prince of Wales The principal address was given by Sir James 
Paget, who chose as his subject ‘‘The Relation between 
National Health and Work,” especially as ıt may be shown in 
a few of the many examples of the quantity of work which 1s 
lost to the nation eithe: through sickness or through deaths 
occurring before the close of what may fairly be reckoned as the 
working time of life 

Sir James Paget went on to say —I think ıt may be made 
clear that this loss 1s so great that the consideration of 1t should 
add largely to the motives by which all people may be urged to 
the remedy of whatever unwholesome conditions they may live 
ın Itasa subject which 1s often in the minds of the real stu- 
dents of the public health, but the public itself 1s fai too little 
occupied with it 

In view of the national health and welfare, the pattein healthy 
man ıs one who lives long and vigorously , who ın every part of 
his life, wherever and whatever ıt may be, does the largest 
amount of the best work that he can, and, when he dies, leaves 
healthy offspnng And we may regard that as the healthiest 
nation which produces, for the longest time and in proportion to. 
its population, the largest number of such men as this, and 
which, in proportion to its natural and accumulated resources, 
can show the largest amount and greatest variety of good work 

Here let me insert, as an interpretation clause, that im all this 
and what is to follow the word ‘‘man” means also ‘‘ woman,” 
and ‘‘he” also means “she”, and that when I speak of work 
I mean not only manual or other muscular work, but work of 
whatever kind that can be regarded as a healthy part of the 
whole economy of the national hfe And I shall take it for 
granted that a large portion of all national welfare 1s dependent 
on the work which the population can constantly be domg , or, 
if I may so express it, that the gieater part of the national 
wealth is the income from the work which is the outcome from 
the national health 

It ıs a common expression that we do not know the value of a 
thing till we have lost it, and this may be applied to the losses 
of work which are dyg to the losses of national health There 
are very few cases in which these can be estimated with any 
appearance of accuracy , but I am helped to the best within our 
present reach by Mr Sutton, the Actuary to the Registry of 
Friendly Societies In his office are the 1etuins, for many years 
past, of the sickness and moutality among the members of a very 
large number of these Societies , and, among other things, there 
1s recorded the number of days on which each member, when 
off work” on account of sickness, received money from his 
Society Hence Mr Sutton can estimate, and this he has been 
so good as to do for me, the average number of days’ sickness 
and consequent loss of work among several hundred thousands of 
the workmen and others who are members of these Societies 
From the entire mass of these returns, he deduces that the 
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average number of days’ sickness, per member, pe: annum, 15 
very nearly a week and a half, and this agiees, generally, with 
the estimates made in other Societies by Mı Netson and others 
But the averages thus obtained include the cases of members of 
all ages, and among them many cases of chronic sickness and 
mability to work during old age In order, therefore, to get a 
better idea of the actual annual loss of work through sickness, 
he has taken the published experience of the members of the 
laige gioup of Friendly Societies known as the Mancheste: Umty 
of Odd Fellows , and then, on the fair assumption that the rates 
of sickness of the whole population during the working years of 
life would not be far different, he has calculated the following 
tables, showing the average annual iates of sickness of each 
peison, enumeiated in the Census of 1881, as living between the 
ages of 15 and 65 — 


Weeks’ Sickness Average 
Number of Males per annum, accord- Sickness 


Seas Census of 1881 ing to the ex- per mdi- 
ag (England and perience of the vidual per 
ales) Manchester annum (m 
Unity weeks) 
15—20 1,268,269 844,428 666 
20-25 I, 112,354 $20, 183 737 
25-45 3:239,432 3:224,134 995 
45-65 1,755,819 . 4,803,760 2736 
All ages from 15-65 7,375,874 9,692,505 I 314 
Weeks’ Sickness Average 


Number of Fe- Perannum, accord- Sickness 





Ages males Consus of eee Pattee 
Manchester annum (in 
Unity weeks) 
I5~-20 1,278,963 851,701 666 
20-25 1,215,872 896,685 737 
25-45 3494, 782 3,476, 146 995 
45-65 1,951,713 5,368,229 275! 
, All ages fiom 15-65 7,947,330 10,592, 761 I 334 


Briefly, it appears from these tables that the average time of 
sickness among the male population during the working years 1s 
a small fraction more than 9 days each in each year—and that 
among the female population it 1s yet a small fraction more , the 
excess arising from the laiger proportion of peisons at the later 
ages The result 1s that among males there 1s a loss of 9,692,505 
weeks’ work in every year, and among females a loss of 10,592,761 
weehs Thus we may believe that our whole population between 
15 and 65 years old do, in each year, 20,000,000 weeks’ work 
less than they might do if 1t were not for sickness The estimate is 
so large that ıt must, on fist thoughts, seem improbable, but on 
fair consideration I believe it will not seem so For the membess 
of the Manchester Unity who are in the working time of life 
the reckoning 1s certainly true, and 1t 1s founded on the experience 
of between 300,000 and 400,000 members In respect of health 
they may represent the whole population at least as well as any 
group that could be taken ‘They are not very strictly selected, 
they aie not picked lives, yet they are such as are able, when 
they are in health, to earn good wages or good salaries, and, as 
their prudence in joining this association shows, they are com- 
paratively thrifty and cmeful peisons They do not, at all 
events, include many habitual drunkards, cripples, or utter m- 
valids, or those who, through natuial feebleness or early disease, 
or mere profligacy, cannot earn enough to become membeis or 
maintain themselves in membership Neither do they include 
many of the msane or imbecile and idiotic, of whom theie a1 e, m 
our population, nearly 70,000 doing no woik, and losing not less 
than 3,500,000 of weeks’ work in the year 

It would be tedious to tell the grounds qn which the estimate 
may be deemed too high, for just as many and as good could be 
told on which it gught be deemed too low And it 1s rather more 
than confirmed by some estimates of the annual sickness in other 
and very different groups of persons 

In thg Army, at home, the average number of days’ sicRness ın 
each yearis, for each soldier, about 17, and as the number of 
the tioops in the United Kingdom ıs more than 80,000, we have 
here’a loss of about 200,000 weeks’ service in each year 

In the Navy, on the home stations, the average number of 
days’ sickness in each year has been in the last five years for 
each man nearly 16 , so that for the total of about 20,000 men 
there 1s a loss of 45,000 weeks’ service in each year 

The amount of sickness in the seivices thus appears much 
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higher than in the Frnendly Societies This 1s due, in great 
part, to the fact that a soldier o1 a sailor is often put off duty 
for a day or two for mach less illness than that for which a 
civilian would ‘go on kis club” Still, the one estimate may 
confirm the other , for tie sickness m the Aimy and Navy 1s 
that of picked men, who were selected for the services as being 
of sound constityfion, acd who are in what should be the best 
working years of hfe and if ıt mcludes many cases of sickness 
for only a day or two, it excludes nearly all cases of moie than 
a few months, such as make upga heavy proportion of the 
average sickness in the Friendly Societies and in the general 
population 

And I may add that the estimate from these Societies, that 
9 days in the year may justly be thought a fair estimate of 
the woking tume lost by sickness, 1s confiimed by the records of 
sickness among the 10,000 members of the Metropolitan Police 
Force , for among these, wncluding cases of long illness such as 
are also in the Societies, the average 1s more than 9 days m 
the year 

I think, then, that we cannot escape from the reasons to 
believe that we lose in England and Wales, every year, ın con- 
sequence of sickness, 20,000,000 of weeks’ work, or, say, as 
much work as 20,000,000 of healthy people would do in a week 

The number 1s not easily grasped by the mind It 1s equal to 
about one-fortieth part of the work done ın the year by the whole 
population between r5 and 65 years old Oh, try to think of ıt 
m money Rather more than half of it 1s lost by those whom 
the Registrar-General names the domestic, the agricultural, and 
the industrial classes These are rather more than seven millions 
and a half in number, and they lose about 11,000,00 of weeks , 
say, for easy reckoning, gt a pound a week, and here 1s a loss 
of 11,000,000/ sterling fiom what should be the annual wealth 
of the country For the other classes, who are estimated as 
losing the other 9,000,000 weeks’ work, & would be hard and 
unfair to make a guess at the loss m any known com , for these 
include our gieat merchants, our judges and lawyers, and medical 
men, our statesmen and chief legislators , they include our poets, 
and writeis of all kinds, musicians, painters, and philosophers , 
and ou Princes, who certainly do more for the wealth and 
welfare of tne country than can be told in money. 

Before I speak of any other losses of work or of wealth due 
to sickness, permit me, as ın parenthesis, to point out to you 
how very imperfectly then losses are told or even suggested by 
our bills of mortality These, on which almost alone we have 
to rely for knowing the national health—these tell the losses of 
life, and more than misery enough they tell of , but to estimate 
ughtly the misery of sickness and the losses of all but life that 
are due to it, we need a far more complete record than these 
can give 

Take, for example, such a disease as typhoid feve:—that 
which Mr Huxley has sightly called the scourge and the dis- 
grace of our country It has of lafe destroyed in England and 
Wales, among persons ın the working time of life, nearly 4000 
inthe year Its moitality 1s about 15 per cent, so that 1f in 
any year 4000 die of 1t, about 23,000 recover fromat Of these 
the average length of illness 1s, on the authouty of Dr Broad- 
bent, about ten weeks Here, ther@fore, from one disease alone, 
and that preventible, we have an annual loss of 230,000 weeks’ 
woik, without reckoning what 1s lost with those who die And 
the same may be said of nearly all the diseases that are most 
prominent in the bills of mortahty The record of deaths, sad 
as it 1s, tells but a small part of the losses of happiness and 
welfare that are due to sickness It 1s as if, ın a great war, we 
should have a regular return of the numbers lulled, but none of 
the numbers sick and wounded, though these, mote than the 
killed, may determine the issu€ of the war 

Let me now tell of another less of work and of money though 
sickness and early death In all the estimates I have yet 
referred to, no account 1s taken of those who are ul o1 die before 
they are 15 yems old They me not 1eckoned as m the 
working-time of hfe, though in some classes many thousands of 
them are [In the domestic, agricultural, and industz1al classes 
of the Registrar-General nearly half a million of them aie 
included ] And yet the losses of work due to sickness among 
childien must he very large Corfsider the time which might 
be spent in good product:ve work, if it wefe not spent in taking 
care of them whe they araill Consider, too, the number of those 
who, through disease in childhood, are made more susceptible 
of disease in later life, or are. crippled, or in some way per- 
mgnently damaged , such ae those who become deaf in scarlet 
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fever, o1 deformed in sciofula o1 rickets, cı feeble and con- 
stantly invalid, so that they me never fit for more than half 
work or work which 1s only half well done These losses can- 
not be counted, but they must be large, and there are others 
moie neaily within reckoning, the losses, namely, which aie 
due to the deaths of those who die young It may justly be said 
that all that they have cost during heir lives 1% so much money 
sunk , so much capital invested and lost If they had lived to 
work, their eainings would gave been more than sufficient to 
1epay it, but they have died, and their cost 1s gone without 
return The moitality of childien under 15 in 1882 was 
nearly a quarter of a milion what have they cost? If you say 
only 8/ a piece, there are moie than 2,000,000/ steiling thus 
lost every year But they have cost much moie than this, and 
much more still is lost by the loss of the wok they might have 
lnved to do Š 

I will add only one more illustration of these losses, which 1s 
always suggested by looking at tables of mortality The 
deaths of persons between 25 and 45 years old, that 1s during 
what may be deemed the 20 best working yeas of hfe, aie 
annually between 60,c00 and 70,000, im 1882 they were 
66,000 Think, now, of the work lost by these deaths, and of 
how much of it mght have heen saved by better samttary pro- 
visions If one looks at the causes of their deaths, it 1s ceitain 
that many might have been prevented, or, at least, deferred 
Say that they might have lived an average of 2 years more, and 
we should have had m this year and last an increase of work 
equivalent to that of at least 6,000,000 weeks , as much, in other 
words, as 6,0Q0,000 people could do m one week 

More instances of fosses of work by sickness and premature death 
might easily be given, but not easily listéned to in this huge hall 
Let these suffice to show something of our enormous annual loss, 
not only of personal and domestic happiness—that 1s past 
magining—but of national power and wealth Surely we ought 
to strive more against it 

But, some may ask, can these things be pievented? are they 
not inevitable consequences of the manner of life ın which we 
choose o1 aie compelled to hve? No, certainly they aie not 
No one who lives among the sick can doubt that a very large 
proportion of the sickness.and the loss of work which he sees 
might have been prevented , or can doubt that, ın every succeed- 
Ing geneiation, more may be averted, if only all men wul strive 
that 1t may be so 

Let me enumerate some of the chief sources of the waste as 
the} appear to one’s self in practice, or as one looks down a table 
of mortality 

Of the infectious fevers, small-pox might be 1endered nearly 
harmless by complete and careful vaccination Typhus and 
typhoid, scarlet fever and measles, might, with proper guaids 
against infection, be confined within very naow limits So, 
probably, might whooping-ceugh and diphtheua 

Of the special diseases of aitisans there are very few of which the 
causes might not be almost wholly set aside Of the accidents to 
which they qe especially liable the greate: pait, by far, me due 
to carelessness 

Of the diseases due to bag food and metre filth, to intempei- 
ance , toimmouality , ın so far as these aie self-induced, they 
might, by self-control and virtue, be eacluded And with these, 
scrofula, 11chets, scurvy, and all the widespread defects related to 
them, might be greatly diminished 

It can only be a guess, but I am sme it 1s not a reckless one, 
if I say that of all the losses of work of which I have spoken, 
of all the millions of weeks sadly spent and sadly wasted, a 
fouith pat might have been saved, and that, henceforth, if 
people will have it so, a still larggr proportion may be saved 

We may become the moie sure of what may be done by look- 
ing at what has been done alredtly Let me show some of it, 
it will be a 1elief to see something of the brighter side of this 
picture 

In a 1emaikable pape: lately read before the Statistical Soctety, 
Dr Longstaff says —‘‘One of the most striking facts of the 
day, fiom the statistician’s point of view, 1s the 1emarkably low 
death-rate that has prevailed in this country during the last eight 
yeas ” In these years the gnnual death-rate has been less than 
in the previous eight.years, in the proportion of two deaths to 
eveiy 1000 persons living The average annual number of 
deaths has been 50,000 less in the last than in tRe previous eight 
years Doubtless many things have contributed to this grand 
result, and ıt is not possible to sey how much 1s due to each of 
them, but ıt would be unreasonable to doubt that the clef 
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good influence has been in all the improved means for the care 
of health which recent yeais have produced This is made 
nearly certain by the fact that the laigest gains of life have been 
n the diminution of the deaths from fevei, and of the deaths in 
children under 15 years old, for these are the very classes on 
which good sanitary measures would have most influence 

The annual number of deaths from typhus, typhoid, and the 
unnamed fevers, has been about 11,000 less than it was about 
20 years ago = ‘Lhe annual number of deaths of children undri 
5 years old has been about 22,000 less than ıt was, anf that of 
childien between 5 and 15 has been upwards of 8,000 less 

These are large results, and though they tell of only deaths, 
yet they bear on the chief subject I have brought before you-— 
the working power of the nation, for, however much of the 
avelage we might assign to improved methods of medical treat- 
ment of fever, yet the dimimshed number of deaths means a very 
large diminution in the total number of cases The deaths 
dwing the working years of life were 6,500 les, and, this bemg 
so, we may hold that, ifthe average mortality was, say, 25 per 
cent, the dimimution in the total number of cases must have 
been at least 25,000, andıf we may believe, as before, that each 
of the-e involved ten weeks of sickness, we have, in these 
feveis alone, a clear saving of 185,0co weeks’ work in every 
year 

And so with the diminution of the mortality among children, 
there must have been a greater dimmution in the number of 
costly and work-wasting illnesses, and a large saving of money 
that would otherwise have been sunk And not only so but 
many of the children saved in the last eight years will become 
bread-winners or care-keepers , and who can tell what some of 
them will become? or what the world would have lost if it had 
lost them? 

Let me add only one more reckoning In a paper last year, 
at the Statistical Society, Mr Noel Humphieys said “that 
if the Enghsh death-rate should continue at the low average of 
the five years 1876-80, the mean duration of male life in this 
country would be incieased by two years, and that of female 
life by no less than 3 4 years as compared with the English Life- 
table” And he showed further that ‘“‘among males 70 pe 
cent and among females 65 per cent of this increased life 
would be lived between the ages of 20 and 60 years, or during 
the most useful period ” ‘ 

I should like to be able to tell the value ın working-power of 
such an addition to our lives It is equal to an addition of 
more than 4 per cent to the annual value of all the industry, 
mental and material, of the country 

But some will say--admutting that it 1s desirable, seeing how 
keen the struggle fo. maintenance already is, can more than 
this be done? and the answer may be and must be, much more 
Th this, as in every case of the kind, every fruit of knowledge 
bungs us within reach of something better © While men are 
exercising the knowledge they possess, they may be always 
gaining more ‘This Exhibition has scores of things which aie 
better helps to national health than those of the same kind which 
we had twenty years ago, and with which the gains already made 
were won If I were not in near official relation with the jurors 
I would name some of them there are truly splendid works 
among them 

But do not let me seem to disparage the past im praising the 
present Itis difficult to speak with gratitude enough of what 
has been done, even though we may now see ways to the yet 
better 

Any one who has studied the sources of disease during the last 
thirty years can tell how and where it has been dimmished, 
There 1s less from intemperance, less from 1mmorality , we have 
bette:, cheaper, and more vaiious food , fai more and cheaper 
clothing , far more afd healthier 1ecreations We have, on the 
whole, better houses and bette: diains, bette: water and an, 
and better ways of using them The care and skill with which 
the sick are treated ın hospitals, infirmaries, and even in private 
houses, aie far greater than, they were , the improvement and 
extension of nursing are moie than can be desciibed , the care 
which the uch bestow on the poor, whom they visit in their 
own homes, 1s every day saving health and hfe, and, even more 
effectual than any of these, is the work done by the medical 
officers of health and all the samtary authorities now active and 
influential in every part of the Kingdom 

Good as all this work has been, we may be sure ıt may 
become better The forces which have impelled it may still be 
relied on We need not fean that charity will become cool, or 
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philanthropy mactive, o1 that the hatred of evil will become 
indifference Science will not cease to search for knowledge, or 
to make it useful when she can, we shall not see less than we 
do now, and here, of the good results of enterprise and 11valry, 
and of the sense of duty and the sorrow for shame that there 
should be evil in the land 

What more, then, ıt may be asked, ıs wanted? I answer, 
that which I have tred to stir a large: and more piactical re- 
cognition of the value and happiness of good national health , a 
wider stwdy and practice of all the methods of promoting ıt , or, 
at least, a more 1eady and hberal help to those who are stirving 
to promote it In one sentence, we want the complete fulfil- 
ment of the design of this Exhibition, with all the means towards 
health and knowledge that are shown in it, and with its hand- 
books lectures, conferences, and the verdicts of its juries 

We want more ambition for :enown in health I should hike 
to see a personal ambition for renown in health as keen as 1s 
that for bravery, or for beauty, or for success in ow athletic 
games and field-sports I wish there were such an ambition for 
the most perfect national health as there ıs for national renown 
Im war, 01 in art or commerce And let me end soon by biefly 
saying what I think such health should be 

I spoke of the pattern healthy man as one who can do his 
work vigorously wherever and whatever ıt may be The union 
of strength with a compaiative indifference to the exte:nal con- 
ditions of life, and a ready self-adjustment to their changes, 1s a 
distinctive characteristic of the sest health He should not be 
deemed thoroughly healthy who 1s made better 01 worse, more 01 
less fit for woik, by every change of weathe: or of food, noi he 
who, 1n orde: that he may do his work is bound to exact rules 
of living ~ It 1s good to obseive rules, and to some they aie 
absolutely necessary, but ıt is better to need none but those of 
moderation, and, observing these, to be able and willing to live 
and work had in the widest vanations of food, clothing, and all 
the other sustenances of life 

And this, which 1s a sign of tle best personal health, 1s essen- 
tial to the best national health For in a gieat nation, distributed 
among its people, there should be both muscular and mental 
powers sutted to the greatest possible variety of work No form 
o1 depth of knowledge should be beyond the attainment of some 
among them, no art should be beyond its reach , it should be 
excellent in every form of woik And, that its various powers 
may have free exercise and influence in the world, it must have, 
besides, distubuted among its people, abilities to lve healthily 
wherever work must be or can be done 

Herein 1s the essential bond between health and education , 
herein is one of the motives for the combination of the two 
within the purpose of this one Exhibition, I do not know 
whether health or knowledge contributes most to the prospeiity 
of a nation, but no nation can prosper which does not equall# 
promote both they should be deemed twin forces, ‘for either of 
them without the other has only half the power for good that it 
should have 

It ıs said, whether as fact or fable, that the pursutt of science 
and of all the higher leaning followed on the first exercise of the 
humanity which spaied the lives of sick and weakly chil- 
dren , for that these children Lemg allowed to live, though 
unfit for war or self-maintenance, became thinkers and inventors 
But leaanmg 1s not now dependent upon invalids , minds are not 
the better now foi having to woik in feeble bodies , each nation 
needs foi its full international influence both health and know- 
ledge, and such vatious and variable health that there should be 
few places on earth or water n which some of its people cannot 
live, and multiply, and be prosperous 

If, therefore, we or any other people are to continue ambitious 
for the extension of that higher mental power of which we 
boast, or for the success of the bold spir® of enterprise with 
which we seek to replenish the earth and subdue it , 1f we desire 
that the lessons of Chiistianity and of true crvilisation should be 
spread over the world, we must stnve for an abundance of this 
national health, tough, plant, ard elastic, ready and fit fpr any 
good werk anywhere j 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


+ 
CAMBRIDGE —The Semor Wiangler Mr W F Sheppard, 
scholar of Trinity College, is a native of Australa, the Second 
Wiangler, Mr W P Workman, also a scholar of Trinity, 
is the son of a Wesleyan minister ° 


The Natural Sciences Tripos, Part 1, contains the names of 
fifty-three men of whom thirteen ae placed m the first class , in 
addition six are allowed an ordinary degree, and six are excused 
the general examination Two ladies attained a first class, fom 
a second, and one a third 

In the Natwal Sciences Tripos, Part 2, the first class includes 
the names of Messrs Adayı (Physiology) Chust’s College, 
Chiee (Physics), King’s, Green (Botany, Physiology), Tumty , 
Head (Physiology), Trmty, Lanre (Chemistry), King’s , 
Philips (Botany), St John’s, Shipley (Zoology), Chist’s , and 
Threlfall (Chemistry, Physics), Caius The subjects mentioned 
are those for distinction in which the candidates are placed in 
the fust class 

Mı C Potter will give lectmes on Systematic Botany with 
feld excu:sions and piactical work, in the long vacation, be- 
ginning July 8 





SOCIETIES AND ACADEMIES 
LONDON 


Mathematical Society, June 12 —Piof Henria, FRS, 
piesident, inthe chan —Mı G S Ely, Fellow of the Johns 
Hopkins Univeisity, Baltimore, was elected a member —The 
chairman announced that the Council had awaided the first De 
Moigan gold medal to Piof Cayley, F RS —A note on the 
induction of electric cuuents m a cylinde: placed across the 
lines of magnetic force, by Piof H Lamb, was iead in ab- 
stiact-—-Mr J Hammond gave some iesults of a paper which 1s 
shortly to appear in the American Fous nal of Mathematics 


Linnean Society, June 5 —Wm Canuthers, F R S, vice- 
president, .n the char —Messis J Staikie Gardner, F G S , and 
J H Leech were elected Fellows of the Society —Mr J. 
Hams Stone exhibited and made 1emaiks on specimens and 
photogiaphs, viz portion of the wood and of a remarkable wart 
(as lage as a cocoa-nut) from the famous dragon-tiee, Ds acena 
diaco, of the Canaues , photogiaph of the young diagon-tree 
planted by tLe Marquesa de Sawyal, and now giowing on the 
site of the old celebrated tree of Oratova, photograph of the 
dragon-tree of Icod-de-los-Vinos in Terferiffe , and a photograph 
of the Peax of Tenenffe, showing how the ‘‘ Retana” giows on 
the Cañadas -—-There was shown, on behalf of Mr R Morton 
Middleton, a small bianch of Cofoneastes aeuciophylla gown at 
Castle Eden, Co Durham, and a good example of fasciation in 
this plant ——Dr R C A Prior afterwards diew attention to 
specimens of the rare Potentilla 1 upesiz1s fiom Craig Breidhin, 
Montgomeryshire, and of Rumex sanguinens, from the neigh- 
bomhood of Bristol, both freshly gathered by Mi T Bruges 
Flowa, F L S —A paper by Mr G Clandge Diuce was 1ead, 
in which he describes 1 new vauety of Melampyrum p7 atense, 
L, and which he suggests should “be known as var /zazes 
— Prof J Martin Duncan read a pape. on a new genus 
of iecent Fungida allied to the fossil form Micrabaca , 
the genus bemg based on a specimen of coral obtained 
from shallow water in the Corean Sea —-A communication 
was made by Mi Arthu R Hént, on the influence of 
wave-cunients on the fauna mbhabiting shallow seas The 
author refeis to various physical data, among others quoting 
Prof Stokes and Mr T Stevenson, the latte: stating that a 
current of o 6819 of a mile per hou will cairy forwards fine 
gravel, and that of 1 3638 roll along pebbles an inch in dia- 
meter From this and othe: facts Mr Hunt aigues that wave- 
currents do mateually mfluence the marme fauna imbhabiting 
shallow wate, not only those of the tidal strand, but likewise 

„those inhabiting the deepen seafbottom He adduces instances 
of animals living among or on chs, and of those frequenting 
sand or other deposits, enumerating species of star-fish, mollusks, 
shuimps, crabs, and fish He says that even the flat-fishes 
(Pleuronectide) seem to have changed their original forms and 
habits for the purpose of being able to live in shallow waters 
agitated by waves Referring more particularly to species of 
Cardium, he endeavows to show how, under the influence of 
wave-curients the variation of species may be promoted and 
even their local extinction brought about —-A paper was read, 
on the Longicorn Beetles of Japan, by Mr 41 W Bates. Ina 
former paper (1n,{873} on the same subject, the author treated 
of 107 species, but now adds many new genera and 129 more 
species, or a total of 236 specific forms as at piesent known to 
belong to the Japanese fauna, “This great accession is due to 
the later collections of Mr Ggo Lewis, who made a second 
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visit to the islands in 1880-81 Mr Bates, reasoning from this 
fresh material, 1s inclined to modify his prev.ously-stated views 
as to the predominance of a supposed tropical element in the 
Longicorn group in question , the relative number of absolutely 
new genera now turmng the scale m favou of Palsearctic or 
Nearctic affinities —The last zoological communication taken 
was on thee new species of Metacrigius, by P Herbert Carpen- 
ter, with note on a new Myzostoma, by Prof von Graff Mr 
Carpente: descubes Afefacrinus rotundus fiom Japan, dredged 
there by Dr Doderlem of Strasburg, and M superbus and AT 
stewarti, two 1emarkable forms obtained by the Telegraph 
Company on picking up a cable near Singapoie The AZyzo- 
stoma cu ripedium was found on the Japan Crinoid 


Chemical Society, June 5 —Dr Perkin, F RS, president, 
in the chau —It was announced that a ballot for the election of 
Fellows would take place æ the next meeting —-The following 
papeis were read —On B-napthaquinone, by C E Groves In 
a preliminary notice read before the Society some time since 
(Chem News, xlu1 267) the autho: mentioned that he had care- 
fully repeated some experiments of Liebeamann Tn the present 
paper full details are given of the preparation of amido-f- 
naphthol hydrochlonde from 8-naphthol orange by reduction with 
stannous chloride and with alkaline sulphides This reaction 1s 
very inferior in simplicity and economy to the process ongmally 
proposed by Stenhouse and the autho: Several 1mprovements 
m the original process aie suggested, and the autho: gives an 
account of some products obtained by the action of reducing 
agents on the nitroquinone —On a by-product of the manufac- 
ture of aurin (part), by A Staub and Watson Smith The 
authois have prepared a perfectly pure specimen of this product, 
phenyloithooxalic ether , they conclude that 1t plays no part as 
an intermediate product in the formation of amin Analogous 
compounds with a- asd f-naphthols were prepared, but no 
compound with resorcinol could be obtained —On caluum 
hydiosulphides, by E Divers and Tetsukich: Shimidzu When 
hydrogen sulphide is passed through milk of lme, the hme dis- 
solves , by adding more hme, a solution is finally obtained, 
which, atter decantation and cooling, deposits colourless pris- 
matic crystals of the hydrosulphide , by the action of water on 
this body, calcium hydroxyhydrosulphide isformed The authors 
find that hydiogen sulphide decomposes calcrum carbonate 
They have also studied caloum monosulphide and the formation 
of the thiosulphate fiom the hydrosulphide and the pentasulphide 


Anthropological Institute, May 27 —Piof Flowa,F RS, 
president, ın the chan —The election of F C J Spaniel was 
announced —Mr H O Forbes read a paper on the Kubus of 
Sumatra The Kubus are a nomadic 1ace inhabiting the cential 
paits of Sumatra In their wild state they live in the deep 
forest, making temporary dwellings, consisting of a few simple 
branches erected over a loweplattorm to keep them from the 
gound, and thatched with banana or palm leaves They me 
extremely trmorous and shy, so that itis a very rare thing for 
any of them tp be seen, and if suddenly met m the forest by 
any one not of their own race, they drop everything and flee 
away They cultivate nothpg, and live entirely on the pro- 
ducts of the chase Their knives and the universal spear with 
which they are armed are purchased from the Malays, with 
whom they trade They are of a rich olive-biown colou, and 
their jet-black hair, apparently fa less straight than that of the 
village Malays, was always in a dishevelled state and ın curls 
The average height of the males was about 159m and that 
of the females 1 49 m —-Dr Garson 1ead a paper on the osteology 
of the Kubus —Mr Theodore Bent read some notes on pre- 
historic remains m Antiparos, ang exhibited several specimens 
of pottery, some rudely carved marble figures, and a skull, 
from cemeteries ın that island 


Institution of Civil Engineers, May 20—Sir J W 
Bazalgette, C B , president, in the chair —The paper read was 
on the passage of upland water through a tidal estuary, by 
W R Peregrine Birch, M Inst C E 


CAMBRIDGE 


Philosophical Society, May 12 —Mı Glarsher, piesident, 
in the char —The folldwing were elected Honorary Members — 
On the Foreign List—A Baeyer, Piofes%: of Chemistry at 
Munich , Anton Dohrn, Directo: of the Zoalogical Station at 
Naples , ’ Cail Gegenbam, Piofessgr of Comparative Anatomy in 
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Mathematics ın Stockholm, E F W Pfluger, Professor of 
Physiology in the University of Bonn , Gustav Quincke, Pro- 
fessor of Physics m the University of Heidelbes g, H A. 
Rowland, Professor of Physics ın the Johns Hopkins University, 
Baltrmoe, US A , Juhus Sachs, Professor of Botany in the 
University of Wurzburg , H G Zeuthen, Professor of Mathe- 
matics m Copenhagen On the Home List—R Stawell Ball, 
Astionomer-Royal tor Ireland , W T Thiselton Dye, Assistant 
Director of the Royal Gardens, Kew, J Whitaker Hujke, ex- 
President of the Geological Society 

May 26 —Mr Glaisher, piesident, in the chan —Prof E Ray 
Lankester was elected an Honorary Membe Mr S L Hart, 
St John’s College, was elected a Fellow —The following com- 
munications were made —QOn some irregularities in the values 
of the mean density of the eaith as determined by Baily, by Mr 
W M Hicks The author showed that the numbers obtained 
by Baly for the mean density of the earth depended on the 
temperature of the air at which the different observations were 
made , and he exhibited a table showing that as the temperature 
mcreased from 40° F to 60° F the deduced mean densities fell 
continuously fiom 5 734 to 5 582 He considered several pos- 
sible causes of error, but showed that they were either inadequate 
to explain the irregularities, or tended in the opposite direction 
The only further suggestion that occurred to him was that Baaly’s 
personal equation was a function of the temperature, leading 
him, as his tempeiature rose, to estimate distances mote liberally. 
~-On some physiological experiments, by Dr Gaskell —On a 
method of compaiing the concentrations of two solutions of the 
same substance but of different strength, by Mr A S Lea — 
On the many-layered epidermis of Clua nobis, by Mr W 
Gardiner —On the possible systems of jointed wickerwork and 
their degrees of internal freedom, by Mr J Larmo: 


DUBLIN 


University Experimental Science Association, June 3 
-—-Di Tarleton, F TCD, m the char—G F Fitzgerald, 
FTCD,F RS y on Piof Osborne Reynolds’ mechanical 
illustrations of heat-engines -—J Joly, B E, on the eruption of 
Krakatoa —The Cambndge Instrument Company’s reflecting 
galvanomete: was eahibited by Prof Fitzgerald, and a portable 
calouumeter designed for approximately determining the specific 
heats of minerals, by J Joly —An apparatus for determining 
the latent heat of vapouisation was exhibited by F Trouton. 
The chief gain in the use of the apparatus 1s, that to effect a 
determination by its means it 1s not requisite to know either the 
boiling-point of the liquid or the specific heat of the body m 
either the liquid or gaseous condition Both of these are very 
irregular and extremely difficult to determine at temperatures 
approaching the boulimg-point The use of calorimeters 1s also 
avoided, often a source of serious error In the vessel in which 
the liquid 1s placed there 1s a spiral of platinum or othe: sub- 
stance unattacked by the hquid On passing a current of elec- 
tricity (the difference in potential being insufficient to decompose 
the body 1f a compound) through the spiral, heat 1s generated, 
and the hquid vaporised 1f at the boiling-point Accoiding as the 
body 1s vaporised it 1s conducted away to a condenser, collected, 
and weighed All sensible Joss of heat ıs pievented by su- 
rounding the vessel by a larger one full of vapour obtamed by 
boiling some of the liquid itself ın the bottom of the outside 
vessel under the same pressure as 1n the nner one, so that, uf 
m any experiment the weight 1s determined of the liquid yapor- 
ised while a known quantity of electricity passes, the heat 
required to vaporise unit weight of the body can be deduced, 
the resistance of the spiral being also known = As the electrical 
measurements are difficult to make sufficiently accurate, it 1s 
simpler to compare the latent heat of the body with that of a 
liquid of which the latênt heat 1s known This may be easily 
effected by employing a second apparatus similay to the first, m 
which the liquid taken as the standard (say water) ıs put The 
same current is passed through both spirals, so that the ratio of 
the latent heats may be dedyced on weighing the quagtities 
vaporised, 1f the ratio of the iesistances of the spirals is known 
This, 1f both liquids boil at nearly the same temperature, 
may ‘be obtained by a pievious experiment where one of the 
bodies 1s put mto both apparatuses, the ratio of the resistances 

being that of the weights of the substance to be vaporised 


EDINBURGH 
Mathematical Society, June 13 —Mr A J G Barclay, 


the University of Heidelbag, G _hittag Lefle:, Pıcfessor of vice-president, in the chan —-Me Wiliam Peddie iead a paper, 
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illustrated by models, on the graphical repiesentation of physical 
properties, and Mr David Tradl one on geometry from fist 
punciples 

PARIS 


Academy of Sciences, June 9 —M Rolland, president, in 
the chair —Remaiks on the apparent contour of the planet 
Venus, based on the study of the photographic plates obtained 
at Puebla during the recent transit of Venus, by MM Bouquet 
de la Guye and A1ago —Note on heavy ordnance in connection 
with the large gun (16 cm) lately supplied to the Spanish 
Government by the Société des Foiges et Chantieis de la 
Méditerianée, by M Dupuy de Lome —Memorr on the presence 
of manganese 1n plants and animals, and on the part played by 
this substance ın the animal system, by M E Maumené Tea 
and tobacco are found to contain the largest quantities of metallic 
manganese, which is on the whole injurious to animals, and con- 
stantly rejected by them, hence ıt should no longer be employed 

, medicinally —On the aspect of Uranus and the inclination of its 
equatoi, as observed at the Pais Observatory during the first 
days of the present year, by MM Paul and Prosper Henry — 
Note on the symmetrical functicns of the differences in the 
roots of an equation, by M J Tannery —Descuiption of a 
dynamo-electric machine on a new principle, a model of which 
has been constructed by MM A Damotseau and G Petitpont 
For this engine it 1s clarmed that ıt does double the work of those 
now in use —On the piopeity of silver to absorb oxygen gas at 
high temperatures, by M L Tioost —Note on the action of the 
sulphuret of coppe: on the sulphuret of potassium, by M A 
Ditte —On the solubility of the bromides, 1odides, and chlorides 
of potassium, sodium, calcium, and othe: halogenous salts, 
by M A Etard —Observations on some colloidal substances, 
by M E Grimmaux —Synthesis of pyiidic hydrides, results of 
two years’ researches with 8-lutidine and §-collidine (boiling at 
196° C ), derivatives of cinchona and brucine, by M Oecechsner 
de Coninck These somewhat incomplete results are now pub- 
lished in consequence of the 1emarkable facts recently disclosed 
by MM “Hofmann and Ladenburg —On tibenzoylmesitylene, 
by M E _ Louise —On ciystaltsed colchicine, by M A 
Houdés —-Expe1iments on manure artificially piepaied with a 
view to determining the amount of loss of nitrogen sustamed 
duiing the process of fermentation, by M H Joule The loss 
of nitrogen was found to be about 20 pe: cent, a proportion 
inferio: to what takes place in practice —Note on the minerals 
associated with the diamond in the newly-discovered diamanti- 
ferous district of Salobio, province of Bahia, Brazil, by M H 
Gorceix —-Anatomy of the Echinodeims , on the organisation of 
the Comatules, by M Edm Perrier —On the constitution of the 
Echmoderms, by M C Viguier — Objections to the theory that 
the Sahara was a marine basin during the Quaternary period, by 
M G Rolland From more recent surveys in varous paits of 
this region the author concludes that since the Tertiary period 
the Sahara was mainly dry land, while at the close of the Mio- 
cene all North Africa had been upheaved, and since then during 
the Phocene and Quaternary the South Mediterranean coast-line 
has undergone no important modifications —-On the lesions of the 
neive-ducts of the spinal marrow in sclerotic affections, by M 
J Babmski —M Jamin was elected Perpetual Secretary in the 
Section of Physical Sciences in place of the late M Dumas 


BERLIN j 

Physical Society, May 23—Piof H W Vogel reported 
on the final practical results of his researches conducted for many 
years on the means of photographing coloured objects in their 
natuial shades Sensitive plates are known to be affected only 
by the more refrangible rays, the less refiangible remaining 1n- 
operative Hence, of coloured objects qfite unnatural pictues 
aie obtained, He the darkest shades of blue appearing as white , 
yellow and red, howeve1 bright ard dazzling, as black , and so 
on Starting from the idea that the sensitive collodium ıs 
affected only by such rays as are ajsorbed by it, Prof Vegel had 
yeais ago been occupied with the attempt to render his plates 
sensitive to less refrangible rays, by alloying the silver coating 
with a substance capable of absorbing these rays The results 
corresponded at once with this a grzort assumption In fact, 
plates so prepared invariably produced jan effect in the solar 
spectium wherever the absorption bands of the alloy were found. 
It was impossible, however, to obtain Lhe 1esults with artificial 
colouis Many colourmg substances which, when blended with 
the collodium, beautifully regro@nced the yellow of the solar 


spectrum, were imeffective against the artificial and infinitely 
fainter yellow of pamteis Prof Vogel was induced constantly 
to resume these attempts by the progresssmade both ın the pe- 
paration of photographic appliances and ın the discovery of new 
ogame substances possessing a power of absorption more intense 
and lying neare: to the yellow of the spectrum He has 
thus at last sycceeded in obtaining in cosine, and more 
especially its varmous denvåtives, colourmg substances which 
scarcely possess more than a broad absorption band in the 
yellow, and which led to the @esned result © When these 
bodies were mixed in due piopoition with the diy gelatine 
plates, the yellow of the coloued objects alieady appeared quite 
clear on the photograph , but the blue was still always brighter 
No satisfactory iesult was obtained until Hen Vogel had ın- 
serted between the object and the camera a yellow glass, which 
partly absorbs the blue rays while leaving the yellow unimpaned 
He now obtained photographs in whieh the blue, as well as the 
gieen and yellow, and paitly even the 1ed paits of the coloured 
objects, presented to the observer's eye the same vivid effects as 
the original A series of photographs exhibited by Herr Vogel 
side by side with the o1iginal pictures attest the good results with 
which this method may be carried out in practice —Prof Land- 
olt referred ta the contioveisy between MM Pasteur and Jung- 
fleisch, the former of whem had obtained from the optically mac- 
tive racemic acid dextro-gyiate tartaric acid by the culture of Pem- 
cillum This he explained by supposing that the mould assimi- 
lates the other constituent of the mactive racemic acid, that 1s, 
the lxevo-gyrate tartaric ad, leaving the other constituent over, 
whereas Mr Jungfleisch accounts for the elamination of the dextro- 
gyrate tartaric acid simply by its gieater solubility In support 
of Pastem’s wiew Piof, Landolt now adduced the experiment 
with amygdalic acid made Jast year by Dr Lewkowitsch in his 
laboratory Inactive amygdalic acid was by him, also by means 
of Penicillium, conveited -nto dextro-gyiateamygdalic acid, which, 
jomtly with the leevo-gyrate amygdalic acid formed from amyg- 
daline, constituted inactive amygdalic acid, such as 1s obtained’ 
from prussic acid Herr Landolt further reported that in his 
laboratory it had 1ecently been demonstrated that tyrosine and 
leucine are optically active | Hence, according to the still 
unshaken theory of van t’Hoff, these substances must contain 
unsymmetrically united atoms of cai bon 
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SCIENCE AND THE WOOLWICH AND 
SANDHURST EXAMINATIONS 


TT will be known to ost readers of NATURE that after 

1884 considerable changes will be made im the various 
subjects in the examinations for admission to Sandhurst, 
and it is generally undeistood that an extension of simular 
changes to the evamimation for Woolwich 1s in contem- 
plation When these changes were announced, those 
mterested ın the matte: at once saw that one of ich chief 
effects would be to gieatly discourage science teaching in 
our schools, &c ,1n consequence of the extremely low marks 
allotted to ıt under the new scheme Representations 
were made on the subject at the Wa: Office by the Pre- 
sident of the Royal Society, and subsequently it was stated 
in the House of Lords, in reply to a question put by Lord 
Salisbury, that the final position of the subjects 1s still 
under consideration As there 1s every reason to suppose 
that the object of the War Office authouities 1s to secure 
as good an examination as possible, and as they can have 
no possible reason for wishing to discomage scientific 
candidates only because they are scientific, ıt would 
seem that the present ıs a favouable opportumty for 
binging the subject mto public notice The following 
are perhaps the most important pomts m connection with 
1t — 

1 How far the choice of subjects made by the candı- 
dates has hitherto been affected by the marks allotted to 
them, and hence in what degree the new regulations or 
any simula. regulations will influence science studies ın 
our public schools ° 

2 Howfarit 1s tiuethat science subyjectshave been good (°) 
cram subjects, since fiom the discussion m the House of 
Lords it appears to be considered by the War Office 
authorities that they have been good ciam subjects ° 

3 To what extent athe subjects examined and their 
grouping ıs at present satisfactory, and in what 1espects 
they would be better fo: amendment 

4 Wheethe: the standard of the examination 1s, as has 
been urged by some, too high 

In the consideration of 1 and 2 the statistics of past 
examinations will give much help , 3 and 4 are, no doubt, 
to a gieater degree matters of opinion 

I As the result of tabulating the proportions of the suc- 
cessful candidates who have selected each subject m the 
competitions for entrance into Woolwich and Sandhurst 
durmg the years 1880, 1881, 1882, 1883, very intelesting 
info1mation has been amed. at, which 1s given 1n a con- 
densed form in the eles below 2 

Only the selecttons made by successful candidates have 
been considered, for on the whole they will show best 
which subjects have been most conducive tosuccess And 
as the marks allotted to the subjects are different in the 
two examinations, they afford a good criterion by which 
to judge in what way “marks ‘have during the last four 
years affected the selection of subjegts „Compulsory sub- 
jects are not included The percentages relating to Wool- 
wich are calculated from data which include all the 
examinations in the years 1880, 1881, 1882, 1883 Those 
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concerning Sandhuist aie fiom data not quite so com- 
plete, but, as the large: tables fiom which these are taken 
exhibit consideiable 1egularity, this 1s not of materal 
importance 
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The mfluence of the maximum marks allotted to the 
subjects 1s perceptible at a glance The increased marks 
given ‘or mathematics in the Woolwich competition raises 
the proportion of those who take up that subject from 70 
per cent at Sandhurst to 97 per cent at Woolwich Simi- 
larly Enghsh and Latin are selected by 60 per cent and 
52 per cent at Woolwich, where the maximum 1s 2000, 
against 9I per cent and 73 per cent at Sandhurst, where 
the maximum is 3000 And Greek, German, and Expeut- 
mental Science are taking 29 per cent , 46 per cent , and 22 
percent at Woolwich, where thereis the same mark as fo: 
English and Latin, against 22 pert cent, 25 per cent, and 
8 per cent at Sandhurst, where English and Latin have 
the higher mark of 3000, and the others only 2000 The 
positions of French ıs peculiar, but we observe the rela- 
tively bette: marks given in the Woolwich competitions 
has its effect, though there 1s less room for much increase 
The selection of French by so large a proportion of the 
successful candidates both at Sandhust and Woolwich, 
1s probably largely due to the circumstance that it 1s 
taught in nearly all divisions of ou: schools, and that ıt 
is often begun earlier than Greek, German, and science, 
so that when candidates select the subjects they will study 
for these competitions, they alieady very often have made 
some progress in French and much less in the other sub- 
jects Statistics, however, seem to show that Fiench 1s 
more liberally marked than some of the others 

In the remaining subject, General and Physical Geo- 
giaphy and Geology, there is a similar though smalle: 
increase 1n the number of candidates talang it at Wool- 
wich examinations, where its mark value is higher than 
at Sandhurst This 1s just what the opinions of teachers 
have foretold They say to do poorly in a subject counting 
3000 will pay so much bette: than to do well in one 
counting only 1500, that in future neaily all candidates 
will take up the four subjects which are to count 3000 , 
some who are very weak in one of these will take, one of 
those marked 2000, and the rest of the subjects, includ- 
ing the science, they do not see their way to using at all 
Accordingly, science teacheis, even m those schools 
where science 1s most valued, are already hearing pro- 
posals to drop the 1egulai science work hitherto done by 
boys who are looking forward to joining the army, and to 
substitute for it extra Ratgn In other words, the new 
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regulations are alieady discouraging general education 
and encouraging an unfortunate system of specialisation 
II The proportions of candidates who have chosen 
one ,of the branches of experimental science in these 
examinations show clearly that they are not generally 
regarded as paying subjects At Sandhurst especially it 
1s quite evident that there has been no considerable suc- 
cess ın consgquence of cramming in this subject It has 
plainly not been worth while to cram it, nor to teach it 
for this examination, except in a few cases At Woolwich 
“under fairer conditions, it has been chosen by a greater 
umber Experience shows that in the Woolwich ex- 
aminations candidates of real scientific ability who work 
well can do fairly, but only fairly, well, and accordingly 
such candidates are encouraged in those schools where 
science is taught to take up experimental science unless 
they are decidedly strong in some other subject But the 
marks they get, even when successful, are not such as to 
encourage its adoption by any except those of a sctentific 
ability quite above the average, and these do not want 
cramming For example, a candidate standing second in 
order among the experimental science candidates lately 
obtamed only 33 per cent of the nominal maximum 
And in one subject, chemistry, lads of such ability as 
would give them a fair chance of scholarships at our 
Universities had they time for sufficiently wide reading, 
Will usually failto get marks more tran shghtly exceeding 
40 to 50 per cent of the maximum, with the greatest 
diligence, even though their positior on the lst of experi- 
mental science candidates ıs a good one These facts, 
and the absence of any rush on, the subject seems quite 
inconsistent with the charge that experimental science 
has been a subject in which there has been much suc- 
cessful cramming—some there has no doubt been in 
this and in all subjects, candidates who have first- 
rate memories, and only moderate mtelligence, will from 
tıme to time succeed by sheer industry ın these and in all 
other competitions Probably mathematics and experi- 
mental science suit these less than any other subject 
Geography, physical geography, and geology have been 
selected by rather more candidates both at the competi- 
sions for Sandhurst and Woolwich From the nature of 
this subject ıt seems notimpossible that there has been cam- 
ming in preparing forit If so, the evil could surely be 
met, possibly by the changes proposed in Section III, 
combined with great care in setting the papers, and by 
the introduction of a wzvé voce examination 
III As physiology ıs now extensively studied in the 
Universities, whence some of the Sandhurst candidates 
come, and is successfully taught m at least one great 
school—Eton—it 1s a question if the tıme has not come 
when it should be added to the science subjects examined 
And as practical physicsis now taught 18 some schools, 
and examined at the scholaiship competitions at Cam- 
biidge, ıt would be a gain if there could be a practical 
examination for candidates who take up physical subjegts 
as there ıs “for those who take up chemistry This would 
act as a check on cramming, and would encourage stu- 
dents of a practical turn, and would encourage, as its 
absence discourages, this valuable branch,of work in our 
public schools One subject, chemistry, is encumbered by 
the addition of heat to it Chemustry would be at least 
as difficult as the other divisignsewithout this addition , 
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with it, and its practical examination, it 1s ın a most unfair 
position It would probably be advantageous to add 
light to heat, and make them a new divisioA The scheme 
would then stand as follows — 


DIVISION a Experimental Science 
rı Chemistry With a practical examination 
2 Light and Heat _,, 3 
3 Electricity and Magnetism ,, 
DIVISION é @ 
I Physiology With some practical work 
2 Geography, Physical Geography, : and Geology With a vivå 
voce examination on specimens + 


Candidates might be allowed to take one subject in 
Division @ and one m- Division 4, which would be in 
accordance with the present plan at Woolwich, but would 
give greater choice of subjects It would also be much 
fairer to one much-taught subject—chemustry 

IV The very small proportion of the candidates for 
Sandhurst who select experimental science does suggest 
that in this case too high a standard 1s perhaps expected 
by the examiners, though ıt 1s probably a question of 
marks to a great extent But with this exception, and if 
that very difficult subject, chemistry, were relieved of the 
addition of heat, on the whole ıt does not appear that 
the standard expected is much too high It is true that 
there are other subjects qiaiked more liberally , yet on 
the whole a high standard 1s more in the interests ot 
science than a low one The latter wpuld encourage 
superficial teaching, and so lead to the discredit of the 
subject Hatherto cand.dates of good scientific ability 
have been able to take advantage of their science at 
Woolwich if well taught, and if proper appliances for the 
work have been available There does not seem there- 
fore much ground for complamt on ‘this score, though 
there has been a certain want of regularity in the marks 
awarded to similar boys in different subjects and at 
different examinations, which would probably be to a 
great extent removed if two papers instead of one were 
set on each subject, the papers being as far as possible of 
different characters It has, however, been only just 
possible, even under the Woolwich system, for the scien- 
tific candidates to take up experimental science with the 
preserit standard of knowledge demanded, and a small 
difference in raising this standard or depressing the 
marks allotted to :t would undoubtedly have very’ serious 
effects The fairest method of allotging marks seems to 
be that adopted at Woolwich, where mathematics, which 
ale essential, are marked above the rest, and the others 
are all upon an equal footing, free choice being allowed 
To offer 3000 marks for four subjects, 2000 marks for two 
others, and 1500 for the rest, and to limit the candidates 
to four subjects, 1s equivalent to cutting out those for 
which 1500 are given, especially when ıt 1s a condition 
that of the four subjects selected,three shall be taken from 
those for which 3000 marks are given, and only one 
at most from all the others No doubt other plans which 
would be more satisfactory than that which has been em- 
ployed at Woolwich could be suggested But ıt 1s certan 
from past experience that a scheme of examination on the 
lines of the new regulations will sgriously discourage the 
teaching of science in our public schools eand mdeed will 


tend to narrow the ins&uction they give m all respects. 


t Probably if the Geogrgphy were dropped and a higher standard of 
anal wa in the other two subjects were demanded, it would discourage 
super figality, the Geography berg retmi in the preliminat y examination, 

however, as a qualifying subject _ 
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PROFESSOR TAIT’S “HEAT” 


Heat ByP G Tait, MA, Professor of Natural Philo- 
sophy ın the University of Edinbyrgh (London 
Macmillan and Co, 1884 ) 


TREATISE on heat by one so emment, both as 

physicist and teacher of Physics, needs no apology, 
and yet no doubt the author 1s nght in stanng that his 
work 1s adapted to the lecture-room rather than to the 
study or the laboratory Freshness and vigour of treat- 
ment are its characteristics, and the intelligent student 
who reads it conscientiously will rise from ıt not merely 
with a knowledge of heat but of a good many other 
things besides 

“Tf science,” says our author (p 368), “ were all re- 
duced to a matter of certainty, ıt could be embodied in 
one gigantic encyclopedia, and too many of its parts 
would then have little more than the comparatively 
tranquil or, rather, languid interest which we feel in look- 
ing up in a good gazetteer such places as Bangkok, Ak- 
Hissar, or Tortuga” Not a few text-books of science are 
precisely of the nature of such a guide without its com- 
pleteness, and while they carry the student successfully to 
the end of his journey, the way before him 1s made so 
utterly deficient- 1} human interest that he reaches his 
goal with a sigh of relief, and looks back upon his Journey 
with anything but satisfaction—as a task accomplished 
rather than asa holiday enjoyed Now the presence of such 
a human interest 1s the great charm of the work before us 
It may be a fancy on our part, but we cannot help liken- 
ing our author to the well-known guide of Christana and 
her family Both have been equally successful in the 
slaughter of those giants whom the older generation of 
pilgrims had to find out for themselves and encounter 
alone But here the hkeness ends, for it 1s quite certain 
that those who place themselves under the scientific 
guidance of our author will not be treated hke women or 
children, but they will be taught to fight hke men And 
surely to combat error æ an essential part of the educa- 
tion of the true man of science, for, 1f not trained up as a 
good soldier of the truth to defend the king’s highway, he 
will be only too apt to turn freebooter, and gain his hve- 
lthood by preying on the possessions of others 

The first chapter contains the fundamental principles 
“ Heat,” says our author, “whatever ıt may be, 1s SOME- 
THING which can be transferred from one portion of 
matter to another, the consideration of temperatures 1s 
virtually that of the mere CONDITIONS which determine 
whether or not there shall be a transfer of heat, and ın 
what direction the transfer ito take place” 

Then follows a prelimieary historical sketch of the 
subject, the result of which 1s that heat ıs now proved to 
be a form of energy Again “The mechanism upon 
which heat-energy depends 1s (probably at least) approxi- 
mately known so far as regards heat in a gas and as 
regards radiant heat Beyond these we have, as yet; 
httle information on the subject ” 

The following 1s*a digression by the way — 


“There can be no question about the fact that the 
metre 1S inconveniently long, and the &logramme incon- 
veniently massive, for the Pias affairs of lfe The 
average length of the arms ofshop-girls, and the average 
quantity of tea or sugar wanted at a time by a small 
purchaser, have no conceivable necessary relation to the 
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ten-mullionth part of the quadrant of the earth’s mendian 
passing through Paris, or the maximum density of water 
But the standard yard and found were, no doubt, origin- 
ally devised to suit these very requirements as regards 
the average dimensions of the shop-girl or the paying 
powers of the ordinary customer Yet this invaluable 
superiority of our zmz¢s over those of the metrical system 
1s, with an almost over-refinement of barbarism, thrown 
away at once when we come to multiples or sub- 
multiples ” 

It may be desirable to quote the author’s own words 
regarding his classification of different kinds of heat — 

‘In the first place, we have absolutely no proof that 
radiation from the sun 1s m any of the forms of energy 
which we call heat while it 1s passing through inter- 
planetary space That ıt 1s a form of energy, and that it 
depends upon some species of vibration of a medium, we 
have absolute proof But it seems probable that we are 
no more entitled to call it heat than to call an electric 
current heat , for, though an electric current 1s a possible 
transformation of heat-energy, and can again be fnttered 
down into heat, it 1s not usually looked upon as being 
itself heat Just so the energy of vibrational radiation 1s 
a transformation of the heat of a hot body, and can again 
be frittered down into heat—but in the interval of its 
passage through space devoid of tangible matter, or even 
when passing (unabsorbed) through tangible matter, it is 
not necessarily Aeat” 

That this is not a mere question of words may be seen 
from the following considerations According to tf ory, 
all kinds of radiant heat, whether these have issued from 
a source of high or from one of low temperature, are mn 
presence of an absolutely black surface at once and 
entirely converted into absorbed heat On the other 
hand, absorbed heat 1s only entirely converted into radiant 
heat when the body from which ıt issues has been cooled 
down to the absolute zero of temperature, a condition 
which 1s practically unapproachable 

The following are the subjects which appear to us to be 
4reated in the most original manner —-Thermo-electricity, 
combination and dissociation, conduction, convection, and 
radiation, discussion of isothermals and adiabatic lines 
In the development of thermo-electriaty and of conduc- 
tion the author has taken a prominent part, and probably 
we must blame the late mild winter for our not hearing 
more about his latest research regarding the effect of 
pressure upon the point of the maximum density of water. 

We cannot do justice to such a book in the course of a 
short notice like the present, we will therefore content 
ourselves with a few quotations and remarks The fol- 
lowing (p 72) 1s an excellently clear definition of an 
isotropic body — 

* An isotropic hody 1s one from which, if a small sphere 
were cut, ıt would be impossible to tell by any operation 
on it how it origmally lay in the solid—it has, 1n fact, pre- 
cisely the same properties in all directions ” 

In 9 91 an increase in,clearness is produced by giving 
the coefficient of dilatation of mercury at various tempera- 
tures under three different heads, namely, mean coefficient 
of dilatation from o°, coefficient referred to volume at o°, 
true coefficient The following statement will be found 
useful to meteorologists — 

“Vertical (convection) currents at definite places may 
be at once produced either py heating the requisite part 
of the lower portions of a fluid mass, or by cooling that of 


the upper portions But the effects of cooling part of the 
lower portions, or heating some of the upper, are usually 
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much less impoitant Hence che giander phases of ocean 
circulation (except m so fai as they depend on winds, and 
therefore on atmospheric circulation) aie much more 
dependent upon pola: cold than spon tropical heat On 
the other hand, those of atmospheric circulation depend 
more upon tropical heat than on polar cold For the 
great tempetatue effects are produced mainly at the 
upper surface of the ocean, and at the lower surface of 
the atmosphere Hence, if there were no great modifying 
causes, we should expect to find (on the whole) the lower 
water, as well as the lowe: air, coming from oth sides 
towards the equator, and the uppe: cunents of each 
flowing to the poles ” 


Chapter XXI is-entitled “=lements of Thermody- 
namics” The subject is nevertheless tieated in a very 
complete manne) and is evidently regarded by our author 
as something in the shape of a Aeader We gather this 
fiom the very characteristic invitation to take the leap 
which 1s addressed to the student in Art 381 We shall 
not, however, repeat the invitat on, but rather leave the 
reader to find it out for himself and then—take the leap 

Let us conclude with one more quotation — 

“We have merely to think of the ideas whica we tiy to 
express by such words as Time, Space, and Matter, to see 
that, however far discovery may be pushed our little 
‘clearing’ can never form more than an infinitesimal 
fraction of the ‘boundless pianie’? No part of this, how- 
ever, can strictly be called maccessible to unaided human 
1eason, if time and patience fail not But far beyond in 
one sense, though ın another sense ever intimately present 
with us, are the higher mysteries of the true Metaphysic, 
of which our senses and out treason, unaided, ate alike 
unable to gain us any info1ma‘ion ” 

While cordially indoising these views, the write: of this 
notice would remark how admnably fitted 1s such a 
science as Physics for the discipline of the human mind 
It possesses that boundlessness which 1s the z¢zmate 
charactetistic of all true knowledge, and this is so 
obvious that few are bold enough to iepresent our “httle 
Physical clearmg” as bounded by an “ impenetrable wall* 
or by the “ abyss ” 

The scientific incendialy (to change the metaphor 
somewhat) prefers to confine himself to regions where 
there 1s a large collection of mflammable materials, until 
at length his attempts are brought to an end by the 
copious stream of cold water with which the physicist 1s 
able to deluge the scene of his exploits 
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Bertrage zur Kenntuiss der Liasischen Brachtopodenjauna 
von Sudtyrol und Venetien Von Hyppolyt Haas, 
Dı Phil, Privat-docent an der Univérsitat Kiel Mit 4 
T a tafeln 4to (Kiel Lipsius urd Tischer, 
1094 


THIS 1s one of the numerous works which have been pub- 
lished during the last half cenf:ry on the fossil forms of 
Brachiopoda, that most ancient, abundant, and anomalous 
class of the Invertebrata Dr Davidson has devoted the 
greater part of a tolerably long life to the study of this 
exceedingly intetesting group, andthe volume of the 
Palazontographical Society’s publications for tne present 
year will complete and close his valuable labours on the 
fossil] Brachiopoda of Great Britain He has kindly fur- 
nished me with the followin¥ clizical notice of Di Haas’s 
work, the title of which 15 above given — 

“Dr Haas describes in his memo ı some 40 species of 


Liassic Brachiopoda, and of which nifmber 12 are new 
In four admirably diawn quarto plates he gives figuies ot 
32 species The Liassic Brachiopoda from South Tyiol 
and Venet.a are yery 1emaikable, and have in pat been 
desciibed and beautifclly§ wlustrated by Gemmellaio, 
Bockh, Uhlig, Meneghin, Canavarı, Oppel, Zittel, and 
Schmid , Waldhe:mza fer forata@ Piette, and Spertferina 
rostrata, Schl , being the only species out of the numbe) 
that occu: in the Liassic rocks of Gieat Buitain Dı 
Haas’s work adds much to our knowledge with respect to 
the Liassic Brachiopoda, and his desciiptions have been 
carefully drawn up In 1881 and 1882 Dr H Haas and 
Dr Camille Petri pubhshed a very important work, en- 
titled ‘Die Brachiopoden der Juraformation von Elsass- 
Lothringen, accompanied by 18 beautifully drawn quarto 
plates In this work the authors descirbe some 92 species 
from the Lias and Inferior Oolite, and of which a large 
proportion occur likewise in our Bnitish 10ocks It 1s to 
be hoped that Dı Haas will continue his valuable re- 
seaiches among the Biachiopoda ” 


tt Non meus hie sermo!” 
J GWYN JEFFREYS 


Tricycles of the Yea: 1884 By H H Griffin (London 
L Upcott Gill, 1884 ) p % 


WHATEVER improvement in health and strength may 
have resulted from the now prevalent exercise of cycling, 
there seems to be a mental improvement, for a knowledge 
of the science of mecharics 1s moire widely spread, or at 
any rate there is a more general desire to understand this 
science in so far as its application to the bicycle and 
tricycle 1s concerned For this reason such a book as 
Mr Griffin’s “ Tiicycles ôf the Year” 1s likely to be of 
value, for in ıt he describes in simple language most of 
the tricycles which can row be obtained, giving particulars 
of dimensions and weight, and othe: information which a 
cyclist may require 

It is a pity that many well-known machines are not so 
much as mentioned, among which ate the “ Rudge,” the 
“ Cheylesmore,” and the direct-action machmes Is 1t that 
there has been no improvement in any of these since last 
yeai? If so, why should the “Oarsman” be omitted o1 
some others be described at length ° 

The good qualities and advaptages of each machine 
are set forth plainly enough, while the defects are left to 
be discovered by uders The author has no doubt acted 
wisely here , ıt would be next to impossible gn dealing 
with such a multitude of often sumilar machines to make 
compaiisons which cyclists whoehold opposite opinions 
would not consider unfan 

The action of parts that aie peculiar to any machine 1s 
carefully described, figures being inserted where necessary 
to make the text more comprehensible The general 
appearance which many tricycles present is shown by a 
series of woodcuts 

Bicycles are not discussed, as they form the subject of 
a conesponding work ê CV B 
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LETTERS TO THE EDITOR 


[The Editor does not hold he-nself responsible for opinions expressed 
by his correspondents Neither can he undertake to relurn, 
or to correspond with the writers of, rezected manuscripts 
No notices taken of axonymous communications 

[T42 Editor urgently requests correspondents to keep their letters 
as short as possible The pressure on his space is so great 
that it ts impossible otherwise to insure the appearance even 
of communzation® containing interesting and novel facts ] 


Chalk and tke ‘*Origin and Distribution of Deep-Sea 
i Dep®sits” 


I LOOKED forward with great interest to the conclusion of 
Messis Murray and Renard’s ‘‘Ouigin and Distribution of 
Deep-Sea Deposits,” hoping that some useful comparisons would 
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have been made between the present sea-beds and the Chalk, the 
Gault, and the Greensands, which appear to be among the deepest 
wate deposits now accessible as dryland Instead of this we 
are merely told that*chalk ‘‘must be regaided as having been 
laid down rather along the border of a continent than im a true 
oceanic area” (NATURE, p 134) AU geologists are awaie, 
since the publication of Di Gwyn Jeffreys’ address to the British 
Association, and the appearanck of Mı “Wallace’s ‘+Island 
Life,” that some naturalists regard the Chalk as a shallow-water 
formation, but the former gpinion, pronounced as ıt was by one 
of the most competent judges, was based exclusively on the 
present habits of the very few genera of Mollusca that have sur- 
vived fiom the Chalk penod, and seems quite in contradiction to 
the far more impoitant groups, the Sponges, Echinoder.uata, 
and the minute organisms of which the formation is so largely 
composed, while no opinion has yet found its way into the hands 
of geologists iegaiding the devth of wate: indicated by the 
Crustacea and the fishes of the Chalk Mi Wallace’s collation 
of the Chalk, as a formation, w.th the decomposed coral mrd of 
Ooahu, 1s so fantastic as to have failed to cariy conviction to 
the mind of any competent geologist The points of resem- 
blance between some Globigerina ooze and the Chalk aie so 
numerous and peculiar, that surely the assertion that the latte: 
1s a littoral formation, while the forme: is oceanic, 1equiies strong 
support The relative analyses of chips fiom the Chalk and of 
Globigerina ooze, quoted by Mr Wallace, me not by any means 
final o1 conclusrve We all now that the silica has been 1e- 
moved and segregated into flints from the White Chalk at Shore- 
ham, and that the non and othe: metals are also segregated into 
crystallisedemasses, so that a comparison of the Chalk, minus 
these, 1s misleadfng In like mannei the Giey Chalk at Folke- 
stone has lost all its oxide of non by%egregation and crystallisa- 
tion, and many of the layers are che:ty, and unduly rich in silica 
obtained probably gt the expense of other layers in which it Is 
now relatively scaice During the ages that Chalk has been 
elevated and has acted as a sponge foi the collection of ran water, 
who can say what othe: of its consti‘uents may not have been 
cissolved away o1 metamorphosed? Siliceous sponge skeletons 
have been 1eplaced by caleite, calcite shells have been reple ced by 
silica, whilst aragonite shells have been entirely dissolved away 

In hke manner, can it possibly be contended that the absence of 
volcanic matter in the Chalk is an important distinction between 
it and Atlantic ooze? It is an accidental lithological dis- 
tinction, but nothing more, and merely shows that volcanic dust 
was not being ejected in the same masses as at present The 
Cretaceous and Eocene eruptions, so far as I am aware, are all 
fisstre eruptions of vast magnitude, and the contemporary 
1ocks in the vicinity seem to show that they were not accom- 
panied by the showers of ash that mak eruptions fiom ciaters 
at the piesent day Messis Renard and Munay have had ex- 
ceptional opportunities of studying this question, and have no 
doubt convincing proofs ef then statement regarding the littoral 
chaiacte: of the Chalk deposit, but I really think that, consi- 
dering the national characte: of the undeitaking which made 
the colleaion of proof possible, it should no longer be w.thheld 

Geologists at piesent, supposrng my feelings are generally 
shared, are asked to beleeve that an enormous formation, which 
shows httle, 1f any, tiace of the proximity of land, and abounds 
with the remains of deep-sea life, was laid down upon a coast- 
line, but beyond the extravagant assertion that ıt 1s decomposed 
coial-mud no reasons whatever for this bellef are brought for- 
waid, noi are any meas pointed out in which an equivalent to 
the Chalk is ın course of deposition I cannot conceive why 
our official geologists have ignored this, one of the most important 
questions 1n the whole range of the science It is little to om 
national credit that, having seent vast sums in the collection of 
evidence, we aie still in the gark as to its geological sigmficance 

J SPraARKIL GARDNER 





A Rhyolitic Rock from Lake Tanganyika 


THE interesting note by Dr H J Johnston-Lavis ona volcanic 
iock from the shores of Lake Nyassa (NATURE, p 62) calls to my 
mind a couple of specimens in my collection which, with not a 
few others of mteiest, have perforce remaimed for some time un- 
described Theyweie given to me by N F Robaits, Esq , 
F GS, whe received them fiom Capt Hore of the London 
Missionary Society, by whom they were colfected at Cameron’s 
Bay on the south-west of Lake Tar ganyika, a little north of the 
Lofu Rive: As they are evidently fragments of the same kind of 
vock, Ihave only had a slide prepared from one of them, THe rock 
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is externally of a pale yellowish- to reddish-gray colour’, compact, 
but exhibiting faint traces of a fluidal stiucture, with occasional 
spots resembling small crystals of decomposed felspar A fresh 
broken suface, however, shows the real colour to be a puplish 
biown, stieaked and mottled with a pale reddish tint Micro- 
scopic examination shows that the ock is a ihyolite, somewhat 
darkened with numerous spéchs of disseminated feiute, with 
many clearer: bands, indicate of a fludal stiuctme In this 
matrix are scattered crystals of decomposed felspar, not exceed- 
ing I inch in diameter, and a few plates of a fer:uginous mica, 
also exhibiting signs of decomposition, with tw® or three 
granules of quartz Waith crossed Nicols a minute devitrification 
structure 1s exhibited by the slide as a whole, and this 1s coarser 
and stronger in the clearer bands Here crystalline quartz 15 
developed, which assumes with the felspars on occasion a 
spherulitic or sometimes approximately miciographitic sthuctme 
The large: felspai ciystals aie rather decomposed, but ortho- 
clase and a plagioclastic felspai can be recognised Many 
distinct granules of iron peroxide (*hematite) are scattered 
about Examination with high powers causes me to doubt 
whether the devitiification 1s complete ın all perts of the shdc, 
and whether the phenomena ‘ve not 1athe: due to the develop- 
ment of a large numbe: of minute ciystallites of not very regula: 
fom in anisotropic base In this, however, there ıs nothing 
exceptional 

Fiom the stucture I should consider ıt more probable that 
the specimen had been taken fiom a flow than fiom a dyke | 
should suspect the devititfication stiuctue to be the result of 
secondary change, and the rock not a very modern one In 
some 1espects it reminds me of the pre-Cambuian rhyolites (de- 
vitiified) of Britain, but I should think it had not quite so ngh 
a percentage of silica, ¿e that this did not exceed 70, and pet- 
haps was 1athe: less Among the ihyolitic rocks which I 
desciibed fiom Socotra (Ph? Frans 1883, p 273), collected 
by Piof I B Balfom, were some of a iathei dark puiple colour 
not unlike to th s specimen fiom Lake Tanganyika 

T G BONNEY 
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Aseismatic Tables for Mitigating Earthquake Shocks 


In Mı Topley’s paper on the Colcheste: eaithquake, which 
appeared in NATURE, vol xxx p 60, he mentions the aseismatic 
joint designed by my fathe:, Mr David Stevenson, fo: mitigating 
the effects of shocks on lighthouses in countuies subject to eath- 
quakes, and from information which Mr Topley has iecerved and 
cites it would appear that the appliance had been tried in Japan 
found wanting, and abandoned The facts of the case, however 
are as follows, and are supphed to me by Mi Simpkins, whe 
was engaged in fitting up the appaiatus sent out fiom here, and 
Of the seven hghthousc 
apparatus designed by Messis D and T Stevenson and fuinished 
with the aseismatic joint and sent out to Japan, there aie three 
at present ın action, and have been so for ten yems, viz Miko- 
moto, Suvomisaki, and Yesak: At Iwosima and Satanomisala, 
in the south end of the island, the tables are screwed up so as not 
to act, as it 1s reported that no earthquakes are felt at these 
stations At Tsuragisaki and Kashmosaki, which ase revolving 
lights, the steadying screws sent out with the apparatus (to pre- 
vent the table oscillating while winding up the machine, which 
1s the main inconvenience felt, and which was foreseen) were foi 
some reason not put in at these stations, and the tables wert 
firmly stiulted with timber to prevent any motion These two 
aie the only hghthouses at which any damage has been done, 
while those stations at which the tables are mm operation havı 
never suffered at all, although they have been repeatedly sub- 
jected to shocks 

With 1egaid tothe effect of wind, to which Mr Topley alludes, 
I may say that none of the /owwers aie placed on tables, ıt 1s only 
the appar asus inside the lanten which 1s so, treated, although my 
father pioposed it for the toweis themselves, and I have no doubt 
that, fiom the experiments I saw made here, they would have 
bean equally effective Two towers fitted with the tables were 
made and sent out to Japan, but were unfortunatel} lost at ser 
and not replaced CHARLES A STEVENSON 

45, Melville Street, Edinburgh, June 16 
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The ‘‘Cotton-Spinner ” 


ON seeing my aiticle on this rae British Holothunan, Mis 
Fisher-—who, as Miss Argbella B Buckley, 1s well known to a 
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large circle,of :eadeis—hindly sent me an account of hei expe- 
She tells 
me that in the Bay of Rapallo at Santa Margheuita, nea Porto 
Fino, she dredged a large black Holothuian, and that ‘‘ the 
tangled mass of white threads you mention 1s so sticky and ın 
such quantity that, after having taken one of these animals out 
with my hand, I had considerable dificulty in freeing my fingers 


uence of the offensive use of the Cuvierian organs 


from the threads , indeed, my hand was not comfoitable tll I 
had washed it in hot water ” 
made of a gentleman living at Penzance, and interested in Echi- 
nodeims, resulted in the answer that he had never heard of the 
t Cotton-Spinne ” \F JEFFREY BELL 





> The Red Glow 


» IN your issue of April Io (p 549) 1s the statement by an 


observe: in Australia that the “red glow was margined by an 
ummense black bow stretching across from north-west to south- 
east ” 

I wish to say that the above language almost exactly describes 
the appearance to which I alluded 07 the same page as “the ea: th 
shadow cutung off the upper 1m of the first glow ” The “ black 
bow ” of the Austrahan was evidently the shadow of the houizon 
projected on the haze stratum In both the above cases the 
lower surface of the haze was evidently well defined, so that as 
the horizon intercepted the direct rays of the sun, a well-marked 
shadow moved westward and downward Above this black rim 
or bow appeaied the secondary glow, produced by the reflection 
of the sun’s rays from that portion of the haze surface which was 
directly illuminated Very often the second glow was more 
conspicuous and impressive than the first, because it shone 
against the dark sky of night 

In the Proceedings of some associa*ion I have just 1ead an 
astonishing estimate of the height of the haze as 141 mules, based 

«on the fact that ıt received the sun’s ravs one hou after sunset, 
the fact being strangely overlooked that the late reflection was a 
secondary one 

One evening the shadow a1 ‘black bow” was beautifully 
indented or serrated, doubtless by the shadows of remote cumuli 
such as are commonly seen in platoons on om evening horizons 
The “black bow” was seen only during the fist few days of the 
glows in September S E BISHOP 

Hawauan Government Survey, Honolulu, May 20 


„P S —I hoped long ere this to have sent you data from the 
Caroline Islands received per Morning Sras, now much oveidue 
We feai she has suffered disaster 
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Light Phenomenon 


THIS evening towards sunset, at 755 pm, there was a 
column of hight extending fiom the upper part of the setting sun 
to about 20°, the column being truncated and perpendicular 
to the houzon After remainmg thus for about two minutes, 
the sides of the pillar lost somewhat of then perpendicularity, 
and, with the whole volume of the sun, put on prismatic colour- 
ing, the ray (a single one, and still truncated) at times appeaung 
to bea wave of flame I observed this, with fom or five other 
persons, from the cliffs, and should like to know 1f the peculiarity 
of this sunset was observed by others It continued until 8 20 
pm, when the sun was below the horizon, and the wave of 
flame ceased I can hardly better describe this ray than as being 
very lıke a northern hight, only extremely cucumscitbed in size, 

- and intensely brilliant R D GIBNEY 

~Falmouth, June 21 





Atmospheric Dust 


+ 

IN connection with the recent experiments of Dr Lodge and 
Mr John Aitken (desgribed in late numbers of NATURE) on the 
filtration of dusty atmospheres, I have ventured to call your atten- 
tion to the following, as of possible interest I have had fi equent 
occasion to note the intensity of the soecalled ‘‘iain-band,” &n 
absorption-Band of teirestrial ongm, due probably to the dust 
and water-vapou piesent in the atmosphere, and of just less 
refrangibility than the less refrangible of the D lines, and have 
at present two continuous records of observations taken, in the 
main, five times a day, running back a yem aad a half or so 
I have also a very thorough list of the amoral displays which 
have occurred for the same period ın this vicinity Granting 
that the aurora is an electric discharge in high regions of the 
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atmospheie, or, more accurately, where its density 1s, mappre- 
cable compared with that at the earth’s surface, and knowing 
that according to these 1ecent experiments an electric dischaige 
1s capable of precipitating the dust-particles’ in the atmosphere, 
it should follow that at times of auroral display, or immediately 
following, the intensity of this rain-band should be at a mını- 
mum Searching the records to ascertain 1f any such corre- 
spondence could be*noticed, ıt ds quite astonishing to find how 
distinct and we'l maiked this vaiation in the intensity of the 
1ain-band at times of awoial oceunengeis The atmosphere is 
full of fine dust-paiticles, and ou very general, though not yet 
decisively proven, belief 1s that the aurora 1s somewhat of a 
glow-like discharge fiom electnfied an strata, im whose vicinity 
the density of tne dielectiic 1s inconsiderable The direct infer- 
ence 1s that at such times the fine dust and vapour particles are 
deposited, made to settle, or, uniting together, form an agglo- 
meration, and become perhaps cloud-nucle: Perhaps other 
evidence on this matte: can be elated The records at hand 
show very plainly just such an agreement as was anticipated 
ALEXANDER MCADIE 
26, Gaiden Sheet, Cambiidge, Mass, U S.A, 
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Some Botanical Queries 


THERE ts a plant here with a very large bulb, Seea mart- 
lima (?), whose fower I have not seen I grew two of them in 
pots last year, but they faled This plant 1s set by the peasants 
near the fig-trees with the idea that these latte: will produce 
better frut Is this a mere superstition? or can the Scilla be 
connected m any way with capiification ? i 

Is Leliem bulorferum known to be polygamous? The greater 
pait of the specimens I have found ın the mountains near here 
are staiminate, but in some there is a very reinute though per- 
fectly formed pistl Muller, my only book of reference, says 
nothing on this point 

Is 77 tfolrus repens among the list of cleistogamous plants? I 
am watching a specimen which seems to produce abundant frut, 
but no ordinary flowers : (LIGUS 

Nice, Fiance, June 20 
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Prmæval Man and Working-Men Students 


UNDER the above heading you published a letter from me ın 
NATURE, August 2, 1883, p 320, giving the names of four 
thoughtful artisans, who, after studying the Pitt-Rivers collec- 
tion of antiquit.es, and 1eading my notes in NATURE, had made 
finds of Palzeohthic implements in Essex Ten months, have 
passed since that lette: was published, and a fifth student, Mr 
W Swain, has now jomed the ougmal party of four On 
Sunday, June 15, these admuable workers called upon me with 
their recent discoveries They consisted of fifteen Paleolithic 
implements found ın the drift gravels of Leyton, Wanstead, and 
Plaistow, with the usual complement of flakes Some of the 
implements were of the older abraded class, others weregas keen 
as knives, and fiom my ‘' Palzolithie Floor,” trices of which, 
as I have pointed out, may be seen ingssex Thee nonde- 
script tools were also lighted on, and four hammei-stones of 
quartzite with abraded ends, one fiom Nazing, five Neolithic 
gai from Jordan’s Wood, and a large collection of 

es 

The excursions for these tools and flakes have necessarily all 
been made on Sundays The finders of the stones are not mere 
collectors, but men who have mastered the meaning of then 
subject WaS 


FORESTRY 


THE approaching International Forestry Exhibition 

at Edinburgh, which 1s to open on July r next, and 
which promises to be a very successful affair so far as the 
variety of the exhibits and the general arrangements of 
the Exhibition are concerned, will, it is hoped, prove some- 
thing more than a mere show during*the months it 1s open 
to the public Though the objects exhibrted will, in all 
probability, be a source of considerable attraction and 
instruction, inasmuch, as the arrangement and scope 
of the several classes seem to have been carefully, con- 
sidered, 1t ıs much to be hoped that the Exhibition will be 
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the means of leaving a lasting improvement on the condi- 
tion of forestry in this country One thing it certainly 
must do, and that is ıt will draw attention to the great ım- 
portance of practical forestry in utilising and developing 
the resources of forest produce, and in directing attention to 
these products the eyes of many will be opened as to their 
value, whether to the consuner or to the producer There 
18, however, a higher aim in the prosecution of scientific 
forestry than even tlyese points just referred to, namely, 
the preservation of indigenous arboreal vegetation and 
the securing of a sufficient rainfall 

The superiority of our Indian Empire and many of the 
British colonies, as well as Fiance and other countries of 
continental Europe, over Great Britain itself must, from 
the nature of things, be prominently seen in the forth- 
coming Exhibition, whether in the character of the ex- 
hibits themselves, or in the exemplification of forest work- 
ings This, then, should bring some good results towards 
putting our own country on a more satisfactory footing 
regarding the teaching of the principles of forestry, so 
that we may not ın the future stand in the unenviable 
position of being about the only country of any import- 
ance which has not its School of Forestry or some institu- 
tion or college where the Government recognises the 
importance of the subject by a grant from the Impenal 
Exchequer The position of England in this respect as 
compared with other countries was admirably shown by 
Col Pearson in his paper on “ The Teaching of Forestry,” 
1ead before the Society of Arts on Maich 1, 1882 He 
then pointed out that, “besides the establishments for 
teaching forest management in Germany and France, 
schools of sylviculture now exist in all the principal 
countries of Europe except m Great Britain Austria, 
Italy, Russia, Switzerland, and even Roumania, most 
of them, after sending pupils for a few years to the 
French and German schools, have set up schools of their 
own, and thus rendered themselves independent of foreign 
educational aid” After referring to the fact that America 
was at that time about founding a simular school, Col 
Pearson says — 

“It is to be regretted that as yet no steps have 
been taken to do the same in Great Britain, for with 
us, as elsewhere, a forest school would become not only 
an establishment for teaching sylvicuture, but also a 
centre of study and practical observation from whence a 
knowledge of sylviculture as a science would be spread 
abroad for the benefjt of society in general 

“It as certain that, unless the forests of a country 
are properly and economically managed, the time may 
come yhen, as was the case m India, it will find 
itself without the means of procuring the needful 
supply of timber,eexcept at an extravagant price, 
while at the same time the general interests of the com- 
munity require that a fairly abundant and cheap supply 
should be constantly available This is especially the 
case where, as in the great continental areas, deficiency 
in the means of transport, or the distance from the timber- 
producing tracts, adds materially to its cost In such 
cases experience has shown that the only practicable 
way out of the difficulty 1s for the State to intervene, 
and although m England we have special facilities for 
supplying our wants frdfn abroad, owing to our extended 
commerce with all countries, the extreme limits of a 
reasonably cheap supply seem to have been reached , and 
at all events State action seems so far desirable as to help 
private proprietors to make the best use of their timber- 
producing lands ” 

Followmg on this, namely, m August last, Sir John 
Lubbock asked fron? his place in the House of Commons 
whether Her °Majesty’s Government, during the autumn 
then ensuing, would consider the” question of forest edu- 
cation in this country, and whether the national forests 
might not be utilised fow this purpose, taking occasion to 
point out that our woods’and plantations amouhted in 
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round numbers to 2,500,000 acres, and, moreover, that in 
scotland and Wales it was calculated that there were 
5,000,000 or 6,000,000 acres at present almost valueless, 
which, if judiciously planted, would give large results, 
thereby showing that the subject was one of vast import- 
ance Sir John Lubbock further said —‘‘ We were the 
only important nation in Europe without a forest school, 
and yet 1f we included our colonies, our forests were the 
largest and most valuable in the world It appeared to 
be a very strong argument in favour of the establishment 
of a forest school ın this country that at present the young 
men who were going out to manage our Indian forests, 
had to be sent for instruction to the great French Forest 
School at Nancy No doubt that this was a most excel 
lent institution, and we were mdebted to the French 
Government for the courtesy with which they had received 
our Enghsh students , but the system of education given 
there naturally contained some branches—as, for instance, 
the study of French Jlaw—that were not adapted to 
English students, while there were many other considera- 
tions, such as climate, which rendered a Continental 
school less suitable for English requirements He might 
add that no young Englishman as a matter of fact, went 
there excepting those mtended for the Indian service. 
For our colomies, again, the establishment of a good forest 
school here would be of very great importance A judiciaus 
management of their woods would add considerably to 
their income” As an illustration of the need of some 
system of forest teaching in this country, Sir John Lub- 
bock referred to the recent appointment of a Forest Com- 
missioner by the Goveinment of the Cape of Good Hope 
at a high salary, a French gentleman having been 
selected in consequence of the failure to find a properly 
quahfied Enghshman 

India was perhaps the first country belonging to the 
Bntish Empire to organise a complete system of forest 
conservancy, and this was not effected before it was abso- 
lutely needed, for many of the valuable timber trees of 
India were threatened with annihilation in consequence of 
the reckless manner ın which they were felled to supply 
the wants of the people Theappointmentof Dr Brandis 
as Inspector-General of Forests, in 1863, was the com- 
mencement of a better state of things, “and in 1867 his 
scheme for traning foresters for India in the schools of 
France and Germany was, after much discussion, adopted 
finally by both the Home and Indian Governments” The 
outcome of this 1s well known, and India now has a large 
and well-trained staff of educated forest officers, who not 
only furnish valuable and interesting periodical reports on 
the forests of their respective districts, but standaid works 
on the subject of India’s arboreal vegetation are not 
amongst the least important result of their labours Asa 
proof of this we need only mention the titles of Beddome’s 
“ Flora Sylvatica of Madras,” published in 1873 , Brandis’s 
“Forest Flora of North-West and Central India,” pub- 
lished in 1874, Kurz’s “ Forest Flora of British Burma,” 
published in 1877, and last, though not by any means 
gst A “ Manual of Indian Timbers,” published 
in 1881 

Tramed as Indian forest officers now are before com- 
mencing their duties, and with the books we have men- 
tioned as thei? guides, 1t 1s not difficult to understand that 
our Indian Empire possesses a well-organised Forest De- 
partment, and many of the colomes‘are following, 1f not 
on exactly srmilar lines, the example set for the preser- 
vation of their forests With all these indications around 
us that foreign countries and our own dependencies are 
fully ahve to the importance of a proper management of 
their forests, ıt 1s not a little remarkable that we in this 
country are no farther advanced in the matter of establish- 
mg forest teathing here than we were two years since, 
when the subject was so strongly represented by Col 
Pearson, or when nearly a year since Sn John Lubbock 
revived it, and placedethe matter prommently before the 
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present Government It is therefore sincerely to be 
hoped that the forthcoming Exhibition at Edmburgh will 
be the means of putting a new spoke in the wheel, and 
that before the close of the Exh:bition, or soon after, 
something tangible may have resulted in making forestry 
one of the branches of education either in distinctly con- 
stituted forest schools, or in our present agr.cultural 
colleges 

It is satisfactory to know that the arrangements of the 
Exhibition are in a forward state, and that, if the promises 
which have been received by the executive are fulfilled, 
the Exhibition will exceed the anzicipations of the pro- 
moters - JOHN R JACKSON 





RAINFALL OF NEW SOUTH WALES? 


NDER the energet'c duection of Mr Russell the 
investigation of the rainfall of New South Wales is 
being prosecuted with much success, and the interest of 
the colonists may now fairly be regarded as awakened to 
the importance of the inquiry This ıs evidenced by the 
recent rapid increase of stations, the number of rain 
stations for the five years ending 1882 being 96, 153, 191, 
256, and 308, having thustrebled during this brief mterval 
A comparison of the maps of stations for 1878 and 1882 
shows that the inciease has been pretty evenly distributed 
over the whole colony , and of particular importance 1s ıt 
to note the spread of the rain-gauge over the extensive 
regions which he to the north and north-west of the 
Murray River 

Mr Russell draws pointed attention, in the fcllowing 
extract, to the practical value to the colonists of well kept 
lain registe1s — 

“As a proof of the necessity for the use of the ran- 
gauge all over the colony, not only for purposes of science, 
but also as a necessary instrument on every 1un, I may 
mention that on Goolhi station six gauges are kept on 
various parts of the run, and the recoids 1ange fiom Ig 81 
inches to 2775 inches It would obviously lead to a false 
estimate of the grass the run would produce if only one 
gauge had been used, and that one where only 19 81 
inches were recorded I hope that the facts which the 
yearly records bring to light will have the effect of awaken- 
ing those interested to the immense importance of collect- 
wing these statistics carefully and at once, so that every 
year will add to the knowledge whic’ will be of such value 
in forming estimates of the seasons which aie te come, 
and of the possibility of conserving water ” 

Lately much speculation was indulged ın, and various 
schemes were proposed of increasing by artificial means 
the rainfalt of New South Wales, particularly ın seasons 
of drought when day after day the sky becomes covered 
with dark, dense-lookmg clouds wnich regularly pass away 
without a drop of rain In these cases, science can as yet 
hold out no hopes to the agriculturist The successful 
instances of rain-production by artificial means have 
occurred when the atmosphere in the district where the 
experiment was made was at or near the point of satura- 
tion, a state of things which does not exist in the arid 
plains of the interior of Australia under the meteorological 
conditions when clouds daily darken the skies and as 
regularly mock the expectation of the farm: 

It must then be to a judicious and skilful cropping of 
the rainfall that the Australian farmer must look for the 
supply of his wants in the dry season and stil more in 
seasons of exceptional drought ow, as contributions 
towards the solution of this problem, the annual rainfall 
reports of Mr Russell are simply mvaluable These 
reports give the rainfall and total days of rain for each 
month and for the year, to which 1s added the mean 
annual rainfall and rainy days calculated? fiom p~evious 
years’ observations at each place ava.lable for the purpose 


* * Results of Rain and River Obseivations made in New South Wales 
during 1878-82" By H C Russell, BA «@ Cw@ernment Astronomer for New 
South Wales 


The annual rainfall for each year 1s represented on a large 
map of the colany, 22 by 26 inches, where the fall for each 
station is entered in its place as a black spot, the diamete: 
of which 1s proportioned to the quantity of ram By this 
device, the eye takes ın readily and at a glance the distri- 
bution of the rainfall for the year The comparative 
results of the five Years for fhe different districts of the 
colony are most instructive 
Owing to its position on the globé and its physical con- 
figuration, New South Wales presents extremely different 
climates according to the vary.:ng amounts of the rainfall 
Thus at Antony, on the coast near the borders of Queens- 
land, the mean annual iainfall amounts to 65 15 inches, 
whereas at Mount Poole, in the extreme north-west, it 1s 
only 838 inches For the nine years beginning with 
1874, an approximation to the annual rainfall of the 
colony for each year has been calculated by Mr Russell, 
the results for the separate years being 33 46, 29 38, 27 66, 
20 48, 25 05, 3075, 19 93, 2073, and 20 11 inches, each of 
the last thiee years showing a marked deficiency Now 
the interesting point 1s this and it 1s a peculiarity which 
every other country possesses, but particularly those which 
exhibit climates so diversified as New South Wales, viz 
that the rainfall of any month, or of any year, 1s very far 
fiom being equably distributed The amounts of the ex- 
cesses above, or the defects fiom, the average, tend really 
to partition the country into several well-defiged rain 
districts for the time, these bering dete1minéd apparently 
by 11ver basins, watershfeds, and othe: features of its 
physical configuration taken in connection with their rela- 
tions to the thunderstorms and the 1aimebringing winds 
It 1s quite in the future, as an outcome of Mr Russell’s 
work, that the settlers ın different parts of the colony will 
receive specific directions as to the cropping of their rain- 
fall so as to provide even against the recurring calamitous 
dioughts of the Australan climates 
An interest.ng feature of the 1epoits are the diagrams, 
showing, by curves, the heights for each day of the Darling, 
Murrumbidgee, and Munay Rivers A heavy flood oc- 
curred at Bourke, on the Darling River, on Febiuary 4, 
1882, and reached its maximum, 26 feet 2 inches, by the 
end of the month, and the nver did not fall to 1ts summer 
level until Apni § This flood was occasioned by heavy 
tropical rains, from Feb.uaiy 1 to 7, that fell over the 
northern part of the Darling watershed, which took two 
“months to drain off, as is proved by the fact that httle o1 
no rain fell durmg the latter half of February and all 
March In a few years these systematic observations of 
the heights of the principal 1vers of Australia will furnish 
invaluable data for the dete:munation of not a few im- 
portant problems of meteorology and physical geography, 
which the marked insular character ef this continent 1s so 
well suited to elucidate 
| 





CALCUTTA BOTANIC GARDEN . 


GIR JOSEPH HOOKER has kindly placed at our 
disposal the following lette: on the Calcutta Botanic 
Garden — 

“Our beautiful garden is now looking very nice Let 
me tell you wha: I am looking qit upon On the nght 
is a fine Jermzuala Catappa,a mass of dark green foliage 
from base to summit, its branches with a quantity of 
Soranthus longifloius on them Further off, towe1ing in 
the distance, 1s a clean-stemmed, stately-looking Dzftero- 
carpus alatus, its brancnes the roost of vultures and 
cheels Almost as tall, to one side of the Dipteiocarp, 
is a beautiful Terminala Arunza, with mahoganies and 
the golden-flowered Petfophorum m front Dellenza 
penlagyna m front, and Morinda tinctoria covered with 
masses of Vanda Roxburghi There is a fine Adma 
cordifolia, one of the fonarchs of the garden , its straight, 
stiong,stem, disdaining to bend fh the sudden squalls and 
rain-sto1ms, bears evidence of having been topped before, 
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and lam always expecting to see it go At its feet cluster 
our bed of Cycads, the, latter shaded by young O1eodoxas 
and Caryotas, and with the margin of the bed fringed by 
the long feathered leaves, plume-like, of PAænix rupicola 
Here and there gleams of silver catch the eye, as the sun, 
stuiking on the ornamental stretçhes of water, glances 
through the folage To the left another member of that 
beautiful section of the Rudycee—the Nauclee—occupies 
a prominent place, its stem the home of the handsome 
blossoms of Vanda teres The pretty marble pillar and 
urn to the memory of Col Kyd ıs seen through the 
bianches From it roads lead to the principal landing- 
stage bordered by Oreodoxas, mahoganies, and our only 
attempt at ribbon gaidening, long lines of Acalyphas, &c 
Another road, straight foi nearly, 1f not quite, half a mile 
to one of the exits, has an avenue of Polyalthia longifolta, 
sacred to the Hindoos, and groups of Betle palms, then 
of Oreodoxas, and lastly of /uga Saman We have great 
difficulty with the Oreodoxas on account of a beetle 
that lays its eggs in the terminal buds Still another 
road leads to the Orchid House bordered by clumps of 
graceful bamboos In the house we generally manage to 
have a pretty show, and its neighbourhood in the proper 
season 1s gay with the blossoms of Azherstia Gustavia, 
Thunbergia Napoleona, &c Magnolta grandiflora is 
flowering with us just now What a glorious flower itis! 
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the lake and the chmatıc changes of which its deposits 
have preserved a record They showed that the present 
Great Salt Lake 1s only one of several shrunken sheets of 
water, the former areas of which can still be accurately 
traced by the terraces they have left along their ancient 
margins To one of the largest of these vanished lakes the 
name of the French explorer Lahontan has been given The 
geologists of the goth Parallel Survey were able to portray 
its outlines on a map, and to offer material for a contpan- 
son between it and the former still larger reservon of which 
the present Gieat Salt Lake is only a rehc The United 
States Geological Survey has since begun the more de- 
tailed investigation of the region, so that ere long we shall 
be in possession of data for a better solution of some of 
the many pioblems which the phenomena of the Great 
Basin present In the meantime Mr J C Russell, who 
has been inttusted with this work, has written an inter- 
esting and suggestive preliminary report of his labours 
The average rainfall of the area of the Great Basin 
1s probably not more than 12 or 15 inches In the 
more desert tracts ıt may not exceed 4 inches, though in 
the valleys on the borders of the Basin ıt may rise to 20 
o1 30 inches The rain falls chiefly in autumn and 
winter, consequently many of the streams only flow during 
the rainy season, and for most of the year present diy 
channels Even of the perennial water-courses, the larger 


Yesterday and’the day before there came down on us one | part of their discharge ıs ciowded into a brief space 


of the sudden miniature cyclones thatewe are so liable to | towards the end of the rainy season 


have at the approach of the change of the monsoon It 
blew, rained, and hailed tremendously The trees tossed 
their arms and wailed, poor things, with such effect that 
then branches everywhere broke and strewed the ground 
However only one small mahogany fell It was quite 
cold, and the rain froze, as ıt was falling, into lumps as big 
as marbles ” . 





THE EXTINCT LAKES OF THE GREA BASIN 


HE Great Basın of North America presents the most 
singular contrasts of scenery to the regions that sur- 
1ound it East of it nse the dark pine-covered heights 
of the Rocky Mountain system, with the high, bare, 
grassy prairies beyond them To the west tower the 
more seiiated scarps of the Sierra Nevada, with the steep 
Pacific slope on the other side The traveller who enters 
the Basin, and passes beyond the marginal tracts whee, 
with the aid of water from*the neighbouting mountains, 
human industry has made the deseit to blossom as the 
1ose, soon finds himself ın an arid climate and an almost 
lifeless deset The :ains that fall on the encircling 
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mountains feed some streams that pour their waters into 


the Basin, but out of ıt no stream emerges Al the water 
1s evaporated , and it would seem that at present even 
more 1s evaporated than 1s received, and that consequently 
the various lakes are diminishing The Gieat Salt Lake 
18 conspicuously less than ıt was a few years ago 
within the short time that this remarkable region has 
been known, distinct oscillations in the level of the lake 
have been recorded There are evidently cycles of greater 
and less precipitation, and cons@queatly of highe: and lower 
levels ın the lakes of the Basia, though we are not jet in 
possession of sufficient data to estimate the extent and 
recurrence of these fluctuations 

It ıs now well known that oscillations of the most 
gigantic kind have taken place during past time in the 
level and condition of the waters of the Great Basin 
The terraces of the Great Salt Lake afford striking 
evidence that this vast sleet of wate: was once some- 
where about 1000 feet higher mn level, and had then an 
outflow by a northern pass into the lawa degerts through 
which the cafions of the Snake River agd its tributaries 
wind their way towards the Pacific Mr Clarence King, 
Mr Gilbert, and their associates4n the Survey of the 40th 
Parallel, threw a flood of lighe upon the early history of 
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Most of the streams 
diminish in volume as they descend imto the valleys, and 
many of them disappear altogether as they wander across 
the blazing thirsty desert Loaded with sediment, and 
mote or less bitter with saline and alkaline solutions, they 
do httle to redeem the hfelessness of these wastes 

Over the lower parts of the surface of the Basin are 
scattered numerous sheets of wate: Where these have 
an outflow to lower levels they are fresh, as in the examples 
of Bear Lake, Utah Lake, and Tahoe Lake But the great 
majollty have no outflow Some of them are merely 
temporary sheets of shallow water, appearing after a 
stormy might, and vanishing again beneath the nest noon- 
day sun, or gathermg during the rainy season, and dis- 
appearing in summer Yet in some cases these transient 
lakes cover an area of too square miles or more When 
they diy up, they leave behind them haid smooth plains of 
grayish mud, that crack up under the burning sun, and then 
look hike a broken mosaic of marble Of the permanent lakes 
the largest 1s the Great Salt Lake It 1s also by much the 
most saline Though all of them are more or less charged 
with alkaline and saline solutions, the percentage of 
these impurities 1s ın some cases not so great as to pre- 
vent the water fiom being diunk by animals, or even on 
an emergency by man himself Nothing in the physics of 
the Basın 1s more remarkable than the great diversity ım 
the amount and nature of the mimeral substances in 
solution in the lakes 

The vanished sheet of watei, or “ fossil lake,” as the 
American surveyors call it, known as Lake Lahontan, lay 
chiefly in the north-west part of Nevada, but extended 
also into Califoinia In outline ıt was eaceptionally ir- 
regular, being composed of a number of almost detached 
strips and basins coanected by narrow straits, and some- 
times separated only by nanow ridges It inclosed a 
1ugged mountainous island 126 mules long*fiom north to 
south, and 50 miles broad, which contained two lakes, 
neither,of them apparently overflowing mto the main 
lake The Central Pacific Railroad passes for 165*miles 
through the dried-up bed of Lake Lahontan From the 
windows of the ca one can look out upon the ancient 
clay floor of the lake and mark the marginal terraces 
winding with almosteartificial precision along the bases of 
the hills The larger basins, which were formerly united 
into one contmuous sheet of water, still hold lakes, all of 
which are more or less salpe and alkaline, but they are 
far fiom being such concentfated brines as might be 
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expected were they due to the progressive evaporation of 
the large original lake 

In tracing back the histcry of this mteresting topo- 
graphy, we are first brought face to face with the fact that 
the area of the Great Basin has within recent geological 
times been subject to powerful and long-continued sub- 
terranean movements In numerous cases, rocks have 
been fractured and displaced to an extent of 4000 o1 
roo feet So recent aie some of the fractures that they 
actually cut through the alluvial cones that stream out 
from the base of the mountains, and in numerous in- 
stances displace the terraces of the old lake to the extent 
of 50 or 60, or sometimes even 100 feet There seems no 
1eason to dispute the conclusion to which Mr Russell 
and his colleagues have come, that the movements are 
actually still in progress, and that the constant occurrence 
of hot springs along the lines of recent fracture may be 
taken as evidence of the conversion of the subterranean 
movement into heat 

What may have been the topography of the region 
before the first depression and isolation of the Great 
Basin ıs still unknown Doubtless the ground had un- 
dergone extensive denudation as well as great subterra- 
nean disturbance Considerable irregularities of surface 
would also necessarily be produced by the intermittent 
discharge of volcanic rocks When this uneven floor 
sank below the level of the surrounding tracts so as to 
become a basin of mland drainage, a magnificent series 
of lakes was established Of these the largest, to which 
the name of Lake Bonneville has been given, and of 
which the Great Salt Lake is the diminished representa- 
tive, covered an area of not less than 19,750 square mules 
Lake Lahontan was of hardly inferior dimensions, these 
two hydrographic basins occupying the whole breadth of 
the Great Basin in the latitude of the 41st parallel 
No fewer than fifteen other smaller basins have been dis- 
covered, which, though now either dry or partially covered 
with saline or alkaline waters, were well-filled lakes at a 
former period 

It ıs some years since Mr Gilbert, from a study of the 
deposits left by Lake Bonneville, announced his conclu- 
sion that they bear testimony to a remarkable oscillation 
of climate between humidity and aridity Sumilar deduc- 
tions have now been drawn from the deposits of Lake 
Lahontan Previous to the appearance of this body of 
water the climate 1s believed to have been at least as dry 
as ıt ıs at present, when alluvial cones were pushed out- 
wards from the base of mountains into the area of the 
future lake Then came a moist period, when the hollow 
of Lahontan was filled up with water to a depth of 500 
feet above its present desiccated floor in the Carson 
Desert At or about this height the water must have 
stood a long time, for it. has deposited, along its rocky 
margin and round its islets, a thick mass of calcareous tufa 
That the water, if not fresh, was at least not so saline as 
to be inimical to life, is shown by the abundant occur- 
rence in it of fresh-water gasteropods An epoch of 
aridity ensuing, the lake fell to so low a level as to become 
intensely bitter and alkaline, depositing thickly along its 
margin crystals, six or eight inches long, of gaylussite (a 
hydrated carbonate of soda and lme) The soda of these 
crystals having been subsequently removed, the deposit 
is one of tufa, mainly composed of calcareous pseudo- 
morphs after gaylussite Next followed a period of ın- 
creased precipitation, when the lake rose to within 200 feet 
of it» highest level, and when fhe thickest and most abun- 
dant of the tufa deposits of the region was Jaid down 
to a depth of sometimes 20 or even 5o feet This third 
incrustation of tufa was formed mainly along the rocky 
shores and islands , but curious mughroom-like protuber- 
ances of it hkewise gathered upon stones lying on the 
floor of the lake The water then rose to the highest level 
it ever reached, since which_timé the climate has again 
become arid From the*fatt that the isolated lakes of 
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the Lahontan Basin are not the saturated alkaline 2 
saline solutions which they would certainly have been h 
they resulted from the evaporation of such a sheet 
water as that in which the three tufa terraces were elab 
rated, ıt 1s inferred that the whole of the onginal la 
was evaporated to drypgess, and that its alkahes and sal 
having been precipitated at the bottom, were cover 
over with a layer of mud sopas to be partially protect 
from rapid solution The exusting lakes may thus 
supposed to be the result of a subsequent diminution 
the extreme aridity, but the time within which they ha 
been in existence has not been long enough to enat 
them to become as bitter and saline as the original lake 

Such are some of the views which renewed explorati 
of this weird region has suggested to the able surveyc 
who kave undertaken its investigation Mr Russel 
report, lucid and interesting as it 1s, must be regards 
as melely a prelude to the fuller results which he and t 
colleagues are gathering for the good of science, and 
the credit of the admirably organised and administer: 
Geological Survey of the United States 


NOTES 


PROF FLOWER, F R S, will preside at a meeting which it 
proposed to hold on Tuesday next, July 1, in the lecture-room 
the Natural History Museum, when Mr R Botdler Sharpe w 
read a paper on the expediency or otherwise of adopting trin 
mial nomenclature ın zoology Many British naturalists ha 
been arxious to meet the distinguished American naturalist, T 
Elhott Coues, who 1s now on a visit to this country, and to e 
change views with him on the subject of nomenclature = Invit: 
tions have been sent to a large number of the leading Brits: 
zoologists, and an interesting- discussion 1s expected, 


THE Prince of Wales, Piesident of the City and Guilds 
London Institute, opened the Cential Institution, Exhubitic 
Road, yesterday afternoon at four o’clock The Education Set 
tion of the International Health Exhibition, in the south wu 
of the Central Institution, was opened at the same time 


THE following additional donations to the Equipment Fur 
of the Central Institution of the City and Guilds of London I 
stitute have been voted in 1esponse to the appeal of the Prince | 
Wales —The Goldsmiths’ Company, 40007 (subject to confi 
mation) , the Salters’ Company, 5257 , the Cordwaimers, 250. 
The »Plaiste:ers have mcreased then annual subscription froi 
50 guineas to 1007 


IT 1s stated that the English Foreign Office 1s endeavouring 
obtain the co-operation of the Geman Goveinment in the Inte 
national Educational Conference to be held at the South Ker 
sington Health Exhibition about the middle of August Th 
Committee attaches special importance to the attendance < 
representative German pedagogues (this word being used in th 
higher and German sense) at this conference to read or commt 
nicate papes especially on the subjects of technical and secondar 
education and the organisation of universities , and it is particu 
laly ancious to know, as dily as possible, the names of an 
Germans of note who may be @lisposed to attend, and the subject 
likely to be selected for papers 


» 


A LARGE and influential deputation, including the Earl c 
Rosebery, the Earl of Fife, Mr Stephen Williamson, M P 
Hon R P Bruce, M.P, Prof. Cossar Ewart, Prof Mac 
intosh (St Andrew’s), a number of Scotch M P ’s, and othe 
gentlemen, waited last Monday off the Home Secretary with th 
view of .mpiessing on the Government the importance of grantim 
further funds ®© the’Scottish Fishery Board to further scientifi 
investigation into®the habits of herring and other food fishes 
The principal lines of proposed mquiry are (1) The examina 
tion of the spawning beds around the Scottish coast with the 
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2) the further: collection*of materal fo. determining the nature 
if the food of the useful fishes met with on the Scottish coast, | 
3) the further mvestigation of the percentage of immatme 
erring and other food fishes destroyeg unde: pregent methods of 
ishing , (4) the investigation of the influence of sea-birds, para- 
ites, &c, on the supply of (pod fishes , (5) the study of the 
levelopment, rate of growth, and general hfe history of the 
terung and other economic fishes, and the futher study of the | 
pawning process, and the natwe of the eggs of fish, (6) the 
letermination of the best means of 1estocking deserted fishing 
rrounds, by artificial cultivation ot otheiwise, of herring, cod, 
lat fish, &c , (7) the determination of the practicability of 1n- 
‘reasing ‘the supply by artificial means of lobsters, mussels, 
ysters, and other shell fish , (8) the inquiry as to the influence 
£ fungi and other minute oiganisms in destroying the hfe of 
iseful fishes, and the conditions which predispose to the attacks 
xf these organisms The Board estimates that a sum of at 
he very least rooo/ will be requned dwing 1884-85 in 
xder to carry on such inquiries properly It would also 
mmensely facilitate matters if the sailing cruiser belonging to 
he Board were superseded by a steam-vessel of somewhat larger 
ize, and H MS Jackal replaced by a seawoithy boat adapted 
or the work ofea fishery ciuiser Itis also of importance that 
he Admnalty should’ encourage and take part in scientific re- 
iearches, not only on our own coasts but all over the world 
comparatively little has been done by Great Britain for the 
urtherance of our knowledge of the nature and habits of fish 
m her coast, important as these are as articles of food and com- 
nerce The Board confidently anticipates that with the assist- 
ınce now asked the investigations would yield most excellent 
esults, as the Board 1s already an institution with a large staff 
of intelligent officers capable of making obseivations, collecting 
naterials, &c , as several distinguished naturalists and the scien- 
ific members have promised to assist it gratuitously, and, more- 
sver, that the exertions already made have yielded iesults of the 
nghest promise The deputation was most favourably received 


THERE has been considetable alarm iecently with reference to 
he parasites in that useful and plentiful fish, mackerel , so much 
io that Prof Huxley has thought ıt advisable to write a letter to 
Mr J L Sayer of Lowe: Thames Street, showing that any 
uch alarm is unnecessary —'é It 1s perfectly true,” he writes, 
“that mackerel, like all othe: fish, are more or less infested by 
yarasites, one of which, a small thread-worm, 1s often so abun- 
lant as to be cOnspicuous when the fish 1s opened But it is not 
rue that there 1s any reason go believe that this thread-worm 
vould be injurious to a man, even if he swallowed ıt uncooked and 
live, and to speak of ıt as a possible cause of cholera 1s sheer 
ionsense I have no doubt that the ‘excessive use of mackerel 
ind mild ale,’ whether separately or in combination, would be 
ollowed by unpleasant results, not only at this season of the 
rear but at any other But I undertake to say that the conse- 
juences would be the same whethe: the fish contained thiead- 
vorms or not itis very much tobe i1egretted that the food- 
supply of the people should be diminished, and that the fishing 
yopulation should be robbed of the fiuit of then laboms by the 
wuithouitative propagation of statements which aie devoid of 
oundation , and if you think the publication of this lette: will be 
of any use to the public and to the fishing interest, it 1s at your 
service ” 


A conversazione will be heldjat the Internatıonal Health Exhi- 
bition by the Council of the Society of Axts, ın conjunction with 
the Executive Council of the Exhibition, onVedpesday, July 9 
The whole of the buildings will be open, and the gardens will 
be illuminated ° 

THE Council of the Society of Ax tS have awarded the Societys 
Silver: Medals to the following readers of papers during the 
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for his paper on ‘‘Canada and its Products”, Rev J A 

Rivington, for his paper on a ‘‘ New Process of Permanent Mural 
Painting, invented by Joseph Kem”, C V Boys, for his paper 
on “ Bicycles and Tuicycles”, Prof Fleeming Jenkin, FRS, 
for his paper on ‘‘Telpheiage”, I Probert, for his paper on 
‘*Primary Batteries for Electric Lighting”, H H Johnston, 
for lus paper on ‘‘ The Portuguese Colomes of West Afftica” , 
Piof Silvanus P Thompson, for his paper on ‘‘ Recent Progress 
in Dynamo-Electiic Machinery” , Edward © Stanford, FCS, 
for his pape: on ‘“‘ Economic Applications of Seaweed”, W 

Seton-Kair, for his pape: on ‘‘ The New Bengal Rent Bill”, 
C Purdon Clarke, C I E , for his paper on “‘ Street Architecture 
in Inda” Thanks were voted to the following Members of 
Council for the papers read by them —W H Preece, ERS, 
vice-president of the Society, for his paper on ‘‘ The Progress of 
Electric Lighting”, B W Richardson, MD, ERS, vce- 
president of the Society, for his paper on ‘* Vital Steps in 
Sanitary Progress”, Col Webber, RE, CB, Member of 
Council, for his pape: on ‘‘ Telegraph Tanffs”, B Francis 
Cobb, vice-president of the Society, for his paper on ‘‘ Borneo”, 
J M Maclean, Membe: of Council, for his paper on ‘State 
Monopoly of Railways in India”, W G Pedder, Member of 
Council, for his paper on ‘‘ The Existing Law of Landlord and 
Tenant in India ” 


THE Italian Government proposes to found a central magnetic 
observatory at Rome, to be placed under the direction of the 
Meteorological Office The Government asks for a vote of 
176,090 fiancs, ın addition to an anñual sum of 5550 francs for 
general expenses, and 11,500 francs for per sonnel 


THE Times Beilin correspondent,-telegiaphing on Thursday 
last, states that the reddish-brown atmosphere and the peculiar 
appearance of the sun and sky which weie noticed last year, 
especially in Novembei, reappeared on the previous evening 
almost as vividly as ever 


THE 1esults of the analyses made at the Municipal Laboratory 
of Paus are so satisfactory that tradesmen of that city are holding 
indignation meetings on behalf of the liberty of watering thei 
liquors and mixing the different kinds of wine It 1s needless to 
state that the public and the administiation aie equally hostile to 
any alterations being made in the existing law But greate: 
precision will now be introduced into the verdict of the experts, 
and when they declare any liquoi to be bad they will state 
whether it 1s by adulteration, or alteration of its primitive 
elements, 01 mixing with inferior sorts The development of 
the institution 1s so important that forty persons are now engaged 
in this kind of work Similar mstitutions have been created in 
piovineial cities, and a central admunistiation established in 
Paris The late M Wurtz was the head of this useful Bureau , 
his place 1s now filled by M Berthelot 


THE Russian Admiralty has unde: consideration a plan for an 
expedition to the Noith Pole, with a view to benefit, by the 
experience gained by the /Jeaumetle disaster The expedition 1s 
pioposed to stat fom the Jeannette, Bennet, and Henriette 
Islands, wheie large depots will be established The journey 
will be continued thence to Fianz-Josef Land by steamer, and 
further northwards by sledges and on foot The expedition 
would bê divided into three pétties, the first of which wowld act 
as a kind of vanguard, the two following not moving forward 
until suitable camping places had been found and depots esta- 
blished This system would make the progress safe and syste- 
matic It 1s estimatedethat the expedition would require three 
years to reach the Pole and to return to Northern Siberia The 
expenses of the same will piobably be covered by a national 
subscription, the Goveinment,e aryl the Russian Geographical 
Society 
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THE Pitussian Government having 1eqvested the Swedish to 
effect measurements of the tide, &c on the Swedish coasts in the 
Baltic, similar to those which for some time have been carried 
out on the Pomeranian coast, Capt Malmbeg and Prof Rosen 
have been commissioned to visit the German stations during the 
summer, and select the most suitable places on the Swedish 
coast for 1ealising this proposal 


THE Norwegian Stoithing has voled the entie sum pioposed 
for scientific and literary purposes—about 5000 Among these 
we note 150/ to the Zechmical Joarnal, 350/ to Dr Norman’s 
“ Flora,” 6o to Dı Sophus Tromholt for prosecuting his 
auroral researches, 50/ each to the Acta Mathematica and the 
“Fauna litoralis Noivegie ” 


At Weimar, Munich, Elbeifeld, and some other German 
towns have been erected what aie called ‘‘ pyramids of instruc- 
tion ” They show on their various faces the elevation of the place 
above the level of the sea, the population, the difference of local 
time from that of Vienna, Paus, London, New York, &c There 
are also a clock, barometer, the:mometei, vane, and a vauety of 
statistical infoimation 


Mr H W Eaton of Lousville, Kentucky, wntes to Serence 
that the Commerctal of that city for May 17 and 18 gave accounts 
of a tailed child recently born there As such cases are of scien- 
tific interest, and are very 1are, a party of fom, including a 
piominent doctor and Mı Eaton, concluded to investigate the 
case “We found a female negro-child, eight weeks old, nor- 
mally formed in all respects, except that shghtly to the left of 
the median line, and about x inch above the lower end of the 
spinal column, is a fleshy pedunculated protuberance about 2} 
inches long At the base ıt measmes 1} inch in cncumference 
A quarter of an inch from the base it 1s somewhat larger, and 
fiom that it tapers gradually to a small blunt point It closely 
iesembles a pig’s tail m shape, but shows no sign of bone or 
caitilage There seems to be a slight mole-like protuberance at 
the point of attachment The appendage has giown in length 
about a quarter of an inch since tne birth of the child ‘he 
mother, Lucy Clark, 1s a quadioon, seventeen years old, and the 
father a negro of twenty,—both normally formed In Darwin’s- 
‘Descent of Man,’ vol 1 p 28, he speaks of a similai case, 
and refers‘to an article in Revue des Corts Sctentsfiqnes, 1867-68, 
p. 625 A more complete article 1s that by Dr Max Bartels, in 
Archw fur Anthropologie for 1880 He describes twenty-one 
cases of persons born with tails, most of them being fleshy pro- 
tuberances like the one just described ” 


ON May 27, at about 845 pm, immediately afte: sunset, 
a magnificent meteor on fireball was seen at Shonevik, on the 
west coast of Norway It went ir a perfectly honizontal line 
to north-north-west, leaving a bight tail behind appeauing hke 
steam This trail was distinctly observable for quite five minutes, 
when it giadually spread in the shape of a hght cloud, which 
was soon hidden in the approaching darkness Abort two 
minutes after the ball had passed out of sight a loud 1eport was 
heard in the same dnection , it was very much hhe ordinary 
thunde: heard fiom a distance, wita the exception of its lasting 
twice as long ‘The sky was perfec ly clear, and several persons 
witnessed the phenomenon The meteor was also observed in 


the Kvinhened pansh 
g€ 


ANOTHER “blue grotto,” or, rather, series of thiee large 
grottoes, 87 metres in length, has been discovered on the Dal- 
matian island of Buoi, lying to the south-west of Lissa The 
cave 1s described by its discoverer, Baron Ramsonnet, Austrian 
Secretary of Legation, as surpassing the famous Capn Giotto 


THE additions to the Zoological Society’s Gardens dur.ng the 
past week include two Mawaqdtie Monkeys (Macacus cyno- 
molgus 9 9 ) from India, presented iespectively by Mr Howard 


Lane and Madam Kettner, two Whnite-fronted Capuchins 
(Crbus aliifions & 9) fiom South Amerta, presented by Mr 
Messum , a Coypu (A/vopotamus coypus) from Soath Ameca, 
presented by Mrs Constance Keely, a Harpy Eagle ( T% asaetus 
har py:a) from Sath Americg, a Red bled Tree Duck (Dend o- 
cygna autumualts) from America, presented by Capt. H Kang, 
a White-tailed Buzzard (Buteo albeegudatus) from America, pie- 
sented by Mr Lewis, a Wedge-tailed Eagle (Aguz/a audax) 
fiom Queensland, presented by Mr Henry Ling Roth, two 
Choughs (7372 hocorax graculus), British, presented by Mr J 
Compton Lees, a Gnuay-bieasted Parrakeet (Bolborhynchus 
monachus) fom Monte Video, presented by Mis Moore, two 
Cape Ciowned Cianes (Balearica chrysopelar gus) from South 
Afiica, presented by AL J R Chapman, a White Stok 
(Crconza alba), Ewopean presented by Mi Hubert D Astley , 
a Partudge (Perdix cite ea), British, presented by Mr, George 
Rubie , a Blue and Yellow Macaw (dra a ar auna) from South 
America, deposited , a Brush-taled Kangaroo (Petrogale peni- 
culate) from New South Wales, fom White Storks (Ciconia 
alba), thiee European Pond Tortoises (Amys eu opea), European, 
a‘Common Boa (Boa constrictor) fiom South Ameca, purchased , 
a Blach-necxed Swan (Cygnus migiicollis) fiom Antarctic 
America, 1eceived in exchange 


OUR ASTRONOMICAL COLUMN 


THE OXFORD UNIVEFSITY OBSERVATORY —The Savilian 
Piofessor of Astronomy has issued his Annual Report to the 
Board of Visitors of the Umversity Observatory, which was iead 
on the sth of the presen: month, and forms a supplement to 
No 493 of tne Oxford, Universety Gasette The attendance of 
students at the leccures has been greater than at any previous 
time, and tle Piofessor mentions ‘‘the phenomenon” of the 
regulai appearance of two laches at his lectuies on the planetary 
and luna. theories, at the same time 1eminding the Board what 
even the approximate mastery of such theory implies 
= On the astronomical work of the staff of the institution dming 
the yea1, Prof Pitchard’s Repoit 1s a most favomable one He 
iefers to three memoirs on impoitant astronomical questions 
which have issued therehiom, and which have been punted in 
the Memou s of the Royal Astionomical Society These include 
an extensive memoir by himself on the ‘‘ Photometric Deter- 
mination of the Relative Buightness of the Buighte: Stars North 
of the Equatoi,” in which his work at Cano is brought to bear. 
and a memon by the first assistapt, Mı W E Plummer, on 
the piobable motion of the solar system im space, the data 
fo. which depend upon M: Stone’s iecent catalogue of southern 
stas, 1t 1s a memon very simila um character to the well-known 
one by the lae Mi Galloway Fimther, Prof Pntchaid has 
communicated to the Royal Astiongmical Society a paper which 
was read at the last meeting, demonstrating, as he thinks, the 
existence of small displacements among the Pleiades Upwards 
of a thousand measures of the relative brightness of stars were 
made, leasing about the same number to be made in the next 
year This measurement of all the naked-eye stars from the 
Pole to the Equator will furmsh a Cranomelsta Nova Oxo- 
nensis, and Prof Pritchard hopes that its publication may be 
undertaken by the Unnversity Press The measmes of the 
Pleiades having been completed, he now mtends to devote 
himself to luna: work-——the determination of selenographical 
longitude and latitude of a Arge number of pomts on the 
moon’s surface by means of a valuable series of lunar pho- 
tographs at the Observatory Reference is made, im addition 
to the Pleiades work, to the existence of measmes of some 250 
stas in anotLer cluster made at the Observatory a few years since, 
and to be shoitly reduced and published , the paiticular cluster 
1s not indicated in the Report, but presumably may be M 39 in 
Cygnus, desaibed by Messier when he observed it in 1764 as 


‘fa star-cluster of 1° diameter ” i 


VARIABLE QTAR&S-—-In a communication to the Live- 
pool Astionomical Society Mr Basendell notifies that lis 
determinations of the times of eght maxima between 1861 
Ogtobe: 16 and 1881 Nevebhbe: 21 aie not satisfied by a 
constant pei.od, but that, dividing them into two groups, he 
obtains the following iesults — 


yt 
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Group 1 Mean period 206 37 days 
Group 2 Mean peod 212 52 days 


Such a difference 1s well worthy of further investigation 
magnitude at maximum has varied between 7 8 and 9 3 

There does not appeai to be any eailier observation of this 
star than that by Bessel on Januaty 6, 1833, When it was esti- 
mated aninth magnitude It was not observed ethe: by Lalande 
or D’Agelet. Piof Schonfedd’s elements in his second catalogue, 
which assume a uniform period of 208 8 days, would give a 
maximum on October 6, 1881, according to Mr Baxendell, ıt 
took place on Novembei 21 

Communications from Mr Knott and Her Whilsing, of the 
Observatory, Potsdam, on Ceraski’s shoit-pesiod variable, U 
Cepher, have appeared in the sts onomische Nachrichten Mr 
Knott, from 20 minima qbserved by him between 1880 October 
23 and 1884 March 20 finds for elements— 


Ep 1882 Apul 19 92641 GMT + 2 4928722d E 


Her Wilsing has collected 6r minima by different observers 
between 1880 July 3 and 1884 Apul 9, and finds (similaily 
expressed )— 


Ep 188r Nov 21 34640 GM T + 2 4928646d E 


To the suspected cicumpolai variables recently naried in this 
column may be added Bradley 392, which figues in our cata- 
logues with varous estimates of magmitude fiom 4 5 (Arge- 
lander’s Zones) to 7 and 8 (Taylor and Lalande), generally, 
however, ıt has been called a sixth magn.tude Doubtless in 
many, perhaps ım most, cases, such discoidances ause fiom 
eriors of estimation, thio.gh cloudse &c o from misprints, 
but ın others, as in the case of Schweid’s magnitudes of U 
Cephe: (6 7, 8, 10 1espectively), they are known to have been 
caused by a real flucation in the star's brightness, and hence it 
seems worth while to examine similai stances of disagreement 
in the catalogues 


MIssInG NEBUI & —In Rumke: s Catalogue are two objects 
obseived as nebulze which were missed by D’Aniest ard Auwers 
In No 1542 of the clstzonomuische Nachrichten Mr G Rumke: 
has given the particulais of the observations fiom ms father’s 
manusciipts The fist nebula was observed on May 27, 1841, 
and its apparent place wis R.A 13h 52m 38 20s, Decl + 
45° 36° 13”8 The Hambug mean time of the observations 
was gh 31m 43s Inthe Durch. nuster ung we find a star thus— 


88 13h 53m Ioos +45°3r7 R 


Consequently Aigelande: .dentifies this sta 88m with Rum- 
ker’s nebula Two questions anse m such a case, and not for 
the mst time Was a comet projected on the place of Aigelan- 
der’s object at the time of Rumker’s observation? or (more 1m- 
probably), Was the sta: a, that time surrounded by nebulosity 
which has since become invisible? Bessel, we know, observed 
a nebulosity on Novembe: 8, 1832, in a position where only a 
star 9 3m was subsequently seen by Argelande: and D’Aurest 
We refer to Rumkei’s fist nebula more especially because its 
place was not very fa: fion that which might have been occu- 
pied by the third comet of 1858, recently shown to be peztodical 
by M Schulhof If that comet were at pethelion about 1841 
April 21 8, its right ascension might have agreed with that of 
Rumker’s nebula, but the declination would be given by calcu- 
lation about 6° further north Whether with the consequent 
period of revolution, which, assuming three periods, 1841-58, 
would be near M Schulhof’s lower limit, the action of the 
planet Jupiter dunung the first revolution could have caused such 
difference fiom the orbit for 1858 as to reconcile the discordance 
in the observed and computed declination, we cannot say, though 
it hardly appears likely Stull*it may be worth while to mention 
the above approximate co.ncidence, as M Schulhof has searched 
unsuccessfully fo. an indication of a former appearance of the 
comet in question 


Ep 1864 Jan 17 47 
Ep 1880 Sept 24 21 


The 


GEOLOGICAL NOTES 


TRICLINIC PYROXENE -Mr J J Hans Teall points out to 
us that since the paper was written on this subject by Mi 
Whitman Cross, to which reference was gnadegn NATURE (ane, 
p 155), this author has found that, after reconsidering the matter 
in the hght of the researches of Fouqué*and Michel Lévy on 
the optical properties of monodinyc pyroxene, a great majority of 
the instances cited by him as indicating a triclimc pyroxene are 
explainable as augite, and that the few cases which still seem 


A ANC Parr yy 


anomalous are notin themselves sufficient to justify a reference 
to the triclimic system The mistake was made in specimens rot 
cut ugidly parallel to the axis, for ıt appears that the ellipsoid of 
elasticity 1s so situated as to produce very geat variations In 
optical behaviour in sections which are but little inclined to each 
othe: [Awmer. Fourn Scierce, No 151, xxvi p 76) 


THE BRUSSELS MUSEUM AND ITS WorK —The second volume 
of the Bulletin of the Musée Royal a Arstoue Natur elle de Belgrque 
has just been completed by the issue of a fourth fascidilus In 
this part geology and paleontology contmue to assert their 
supremacy M Dollo supplies a paper on a gigantic fossil b.rd 
(Gasto ms Edwards, Lemome) fiom the lower part of the 
Landeman stage at Mesin, near Mons Having completed the 
summary description of the Iguanodons, but not being yet in a 
position to publish his expected large monograph on that im- 
portant group, he has in the meantime turned to the Croco- 
dihans of Beimssart, of which he furmshes here a preliminary 
notice They consist of four individuals capable of division into 
two well-marked gioups—two large specimens indicating n 
animal about two metres in length, to which he gives the name 
of Goniopholis simus, and two small forms which he regards as 
belonging to a new genus, named by hm Sernzssarta M 
Ernest Van den Bioeck, following up the memon published ina 
previous number of the Az//edi by his colleague, M A Ru ot,” 
offeisa note on a new mode of classification and of graphic notation 
fo. geological deposits, based upon the study of marine sedimet.- 
tation The veteran paleontologist, Dr L G De Konirck, 
contributes an essay on the Spirifer mosquensis and its affinities 
with othe: species of the same genus 


GEOLOGICAL SURVEY OF BELGIUM —Appended to the last 
number of the Bu letin of the Musée Royal is a Report by M, 
Dupont, Duector of the Museum, on the state of the detailed 
geological map of Belgium, which ıs being prepared under his 
supervision The preliminary examination, which was estimated 
to require sıx years, having been completed, the continuous survey 
of the formations has been prosecuted, each important gioup 
being intrusted to an office: specially qualified for its investiga- 
tion Nineteen sheets are in the course of preparation for publi- 
cation Of these the greater number belong to the remarkable 
Devonian teriitory which forms so interesting and impoitant a 
part of Belgian geology We see fiom the map that these sheets 
are mainly the woik of M Dupont himself He spent 100 
days in the field last year almost entuely among the Devonian 
ioch» M Moulon devoted his time to tracing the area of the 
Famennian beds The thud section, unde: the charge of M. 
Van den Broeck, has made progress among the oligocene Tertiary 
deposits of Cential and Northern Belaum ‘The fowth secuon, 
supeivised by M Rutot, spent half of the season ın mapping the 
Eocene deposits of Limbourg, and the remainder in prosecuting 
the investigation of Hamault, Brabant, Flandeis, and the study 
of the Uppe: Cretaceous 1ocks and base of the Eocene series, 
the Eovene part of thiee sheets being fimshed D: Purves, in 
charge of the fifth section, has devoted his energy to the mapping 
of the Jurassic rocks of Luxembouig, and the study of the Cre- 
taceous series of Hamault and Limbourg The total number 
of days spent in field-woik by the whole staff has been 512 


GEOLOGY OF FINMARK —Mi: Karl Petteisen continues hts 
contributions to ou knowledge of the geology of the Norwegian 
coast In a recent memon (A chiw for Math eg Natureidenskab , 
Bd vm p 322) he descuibes that pictmesque tract lying between 
the mouth of the Kvenangen Fjord and the Refsbotten, which 
includes the lonely Jokelfjoid and Bergsfjord with the islands of 
Stjeino, Seland, Soro, and Kvalo ‘The greater portion of this 
area 1s occupied byerarious crystalline rocks— gneiss, mica-schist, 
gabbio, diorite, &c —referred by the author to the Laurentian 
series Above these he cetan certain mica-sehists with included 
beds of limestone, which, under the name of the Tromso mica- 
schist group, are assigned to the Cambrian system. 


6 

AMERICAN Jurassic Dinosaurs —In the Azer1car Four nal 
of Scrence (April 1884) Piof. Marsh continues the valuable series 
of papeis which he has contiibuted to our knowledge of the 
structure and affinities of the Jurassic Dinosaurs In part vin 
he discusses the carnivorous order Theropoda, two nearly perfect 
skeletons belonging to which have enabled him to throw some 
new and most important hght on the order An almost perfect 
skeleton, above seventeen feet long, has been named by him 
Ceratosaurus, and presents Sonve novel featwes in dinosaurian 
organisation It has a large horn on the skull, a new, strange, 
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and unexpected type of vertebra, a pelvis with all the bones 
co ossified as in existing birds, and a set of osseous dermal plates 
extending from the base of the skall along the neck over the 
vertebrae 


GEOLOGICAL Survry OF NEW ZEALAND —D: Hectors 
Report for 1882 has just been 1eceved It contains some addı- 
trons tc our knowledge of the geological structure of the country, 
but these do not involve any marked alterations in the system of 
classificatién already adopted foi the formations, but rather tend 
to establish its geneal applicability The Report is specially 
characterised by the attention paid to the development of the 
mineral resources of the colony Mı S H Cox, in comphance 
with, specific instructions, made a careful examination of the 
gold-fields of the Cape Colville Peninsula and of other mineral 
tacts, while Mr A McKay reported on some antimony and 
other lodes The geology, petrography, and paleontology of 
the islands have likewise received attention The schists of the 
Reefton district are regarded as a metamorphic series of Silurian 
age, as they can be traced into fossinferous Siluian strata The 
granite-porphynes by which they are traversed were intruded 
into them subsequent to the Devonian rocks The metamorphic 
series 1s covered in some places by the Devonian beds, from 
which fossils have been obtained at a number of new localities 

Che auriferous rochs of Reefton are referred to the Matai or 
Carboniferous formation, and are believed to he unconformably 
on the younger Devonian iochs The Cretaceous and Cretaceo- 
fertia.y series form a continuous sequence m which coal has 
long been known to occur Seams of coal, four to ten feet thick 
on an average, characterise certain horizons, one seam at the 
head of the Murray Creek reaching even to thirty or forty feet 
The coarse sandstones and grits among which the coals he are 
sepresented as being conformably overlaid by Miocene gravels 


THE AUSTRIAN GEOLOGICAL INSTITUTE —This admirable 
organisation, under the energetic management of its Director, 
F Rutter von Hauer, shows no sign of any diminution in its 
activity or of any lessening of the wide scope of its labours 
Among the recent numbers of its Verhandlungen some interest- 
ing papers have appeaied, of which may be mentioned A 
Bittner, on the Limestone Alps of Salzbug, E Tietze, on the 
occurrence of turquois m Persia, V Halbe, on the geology of 
the region between Krzyzanowice and Tarnobizeg , D Stur, on 
some fossil plants from South Wales, A Bohm, on geo- 
isothermal lines unde: mountains The last two numbers of 
the Yahkrouch aie full of important memoirs Among these 
reference may be made to Bittner’s Report on the survey of the 
Triassic region of Recoaro , Paul’s ‘* Recent Additions to our 
Knowledge of the Carpathian Sandstone”, Di Tietze’s essay 
on the geology of Montenegro, and the continuation of his con- 
tributions to the geology of Gallicia 


ON NORTHERN NORWAY UNDER THE 
GLACIAL AGE 


THE Stream of Inland fce,—From the broad sound be- 
tween the Kval Island and the province of Finmarken, 
from which the Troms Island juts forth, the Kval Sound— 
about 20 km. in length—leads to the open ocean Outside the 
Kval Sound several little islands rise from the sea, while beyond 
the coast ıs girded by holms anc 1ocks termed the ‘ Skyeer- 
yaard’’ A little south of the Troms I-land the Balsfjord, 
nbout 60km ın length, cuts into the land, closed at the bottom 
by small mdges leading up to the valley in which the 
Maals River flows, and to the boiderland between Norway and 
Sweden, chtefly through the long Divi Valley, The borderland 
embraces large mountamous tracts, where peaks rise to an eleva- 
tion of 1569m , crossed by dales and high valleys 
In the district described, the local conditions during the 
Glacial age seem to have been remarkably suited to the forma- 
tion of large masses of ice These would have their natural 
outlet tow&rds the Maals River, through the Div: Valley, and the 
main stream has no doubt therefrom flown down the Maals 
Valley, but an arm may have curved more to the north along the 
northern slope of the Mauken ridge, and by ice-streams from 
this and from the gigantic high plateaux aroupd the Maar peaks 
down to the bottom of the Balsfjord rom here the joint 
stream would have moved further forward to the sounds along 
both sides of the Troms Island, and thence, through the Kval 
Sound, over the islands in the Gkfergaard. The channel de- 
seribed his a length of 215 hin 
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As ıs generally knowr, the inland ice of Scandinavia 1s 
assumed to have shot far beyond the edge} of the peninsula 
Thus from Southern Norway the inland ice is believed to have 
moved forward along the fjords, and filled the entire North 
Sea as far as England, while further north it has been curved ina 
more northerly diredtion, by thece-streams issuing from Scotland, 
towards the Oikneys and the Shetlands It might be supposed 
that similar conditions existed during phe Glacial period in the 
north of Norway , but from what 1s known at present there 1s 
nothing indicating that the Glacial age has appeared m a more 
severe form in the southern than in the northern part of Nor- 
way, ıt seems, m fact, from the geographical situation of the 
land, that the reverse must have been the case There are be- 
sides, as I will presently show, indications which seem to 
demonstiate that the ice-masses of the GJacial age, at all events 
in certain parts of Northern Norway, have attained an extent 
which equals those of Southern Norway, as, for instance, those 
along the Sognefjord, 1700 m. to 1800 m ım depth On the 
high plateau behind the Divi Valley, close to the frontier, the 
cone of the Great Jerta, bult of amphibolitic slate, mses to a 
height of 1569 m, Nowhere have granite strata been found 
intercepting this slate On the top of this peak a large travelled 
granite block was found, which m most probability bas been 
transported thither from the extensive granite field which stretches 
forward on both sides of the frontier The ice which has moved 
down the Divi Valley must therefore have been very nearly 
1600m in depth. 

There seems every reasor. to suppose that the channel from the 
bottom of the Balsfjord to the Shjergaard thas, durmg the 
Glacial age, boasted” a comparatively uniform depth , and, sup- 
posing the sea to have been about 188m _ higher than at present, 
this channel would nowhere have been deeper than 470m An 
ice-Stream moving forward by this channel, and which pro- 
bably had a thickness of 16com, must have moved forward 
along its bottom, and most probably with a quick motion If 
the ice-stream> from the south-west of Norway have, as assumed, 
moved forward, and fi led not, only the fjords to the bottom, but 
the entire North Sea to England, we may conclude that this 
should also have been the case in the channel 1n question during 
the Glacial period If this has been so, marked traces of such 
an ice-stream would, no doubt, have been visible from the very 
bottom of the Balsfjord mght out to the Skjærgaard , but the 
researches made here point in a different direction I will eluci- 
date this by following the channel referred to /rom the ocean 
coastwards 

About 1x km, from the mouth of the Kval Sound, ın the open 
ocean, lies the little Ris Island, surrounded on south, west, and 
north by a great number of tiny islands, reaching a height of 
rcom = It 1» formed of a ridge running north to south, in the 
west sinking abrrptly into the sea, but which in the east sinks 
into a low-lying plain, from which several isolated knolls spring 
forth Several of these knolls are connected with the main 
island by sand dunes, and have most probably at mo distant 
time formed separate holms Most of the numerous holms 
surrounding the Ris Island are small, end only rise a few feet 
above the water The mineral of which this group of islands 1s 
formed 1s a hard kind of gneiss, greatly interspersed with granite 
more or less pure, the mmeral 1s, in fact, with its petro- 
graphical variations and forms, rather to be considered a hind of 
granite-gneiss, 2 name which 1s given to ıt in these parts The 
strike of the gran.te strata is, roughly speaking, north to south, 
with a sudden dip to the east By its structural condition this 
mineral should be greatly affected by smoothing and polishing 
agencies, and also retam the t:zmces of such Should, there- 
fore, the inland ice at a certain perypd have moved forward along 
the Kval Sound, the group of islands around the Rus Island 
would undoubtedly bear the most patent -indications of this 
action The polishing phenomena are often met with at lower 
levels, which either lie within the littoral belt, at high tide under 
the sea, or rise only a few feet above high tide, but with the sea 
continually washing over then At higher elevations these 
phenomena are rarely discovered. Here severe destructive 
forces have been at work on the previou-ly polished surfaces, 
and the numerous sea-birds breeding on these islands have 
futher contributed, to the corrosion 

Several circumstances seera, however, to mdicate that the 
polishing ın question cannot be referred to the scourings of the 
ice in the Glactal period, butig of a far later date The rapid 
destruction seems in fact to demonstrate that the smoothing 
must be referred to agencies of shorter duration The smooth, 
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ings which are shown—certatnly not very marked—seem to poant 
in this direction, while the smoothing along the lower levels of the 
holms referred to*above are generally met with more in the 
parts most exposed to the fury of the seathan inland The 
smoothing appears but rarely in spots on the lee side of the 
ocean, even where they might pe assumed to have been very 
exposed to the glaciers I have therefore côme to the conclusion 
that the smoothing phenomena observed here must be ascribed to 
the erosion of the sea, which, under its action im the littoral belt, 
carries with if fine: as well as coarser materials of scouring 

Strize have nowhere been observed on the Ris Island or the sur- 
rounding islands. 

If ice-streams fiom the southern part of the Scandinavian 
peninsula have carried blocks from the mountain plateaux of 
Sweden and Norway across the Central European plam to 
England, to the Orkneys, and the Shetlands, an ice-stream 
moving along the Balsfjord and further along the channel 
described above through the Kval Sound should naturally have 
progiessed in the came manner, and strewn blocks along its 
whole course This 1s, however, not the case On the Ris 
Island, thus, and surrounding islands, not a single boulder or 
travelled block whose place of birth could have been on the up- 
land behind has been found. The mountains along the Bals- 
fjord and towards the Troms Island is mostly built of slaty 
minerals, such as glimmer-slate (interspersed with crystalline 
chalk), quartz, sandstone-like slate, &c. Such minerals might 
have been greatly subjected to bemg ground away durmg a 
longer tiansport, and that tiavelled blocks of this kind are not 
found might be aseribed to this circumstance; but among the 
travelled blocks strewn over the Central European high plateau 
there are found also many of slate, which are supposed to have 
been transported thither from Scandinavia, and if these have 
been able to resistethe destruc ive agencies dming such a lang 
transport, they would decidedly have done so here where the 
distance 1s so short 

Among the softer minerals forming the mountains from the 
Balsfjord there frequently occur strata óf harder nature, as, for 
instance, of gneiss, massive amphibolites, and eclogites, while 
Saussurite appears in the bottom of the fjord There are minerals 
whose composition would enable them to iesist the severest 
destructive agencies even during the longest journey ‘The total 
absence of foreign travelled blocks on Ris Island and adjacent 
holms ıs therefore hardly to be reconciled with the supposition 
that continuous streams of ice from the mland moved thither 
Neither 1s moraine drift met with about the archipelago in 
question 

Just north of the Ris Island, the Sandviks Island, 407 m in 
height, rises above the sea Along the whole eastern side 
extensive accumulations of sand containing marme shells are 
met with to a height of 63m In the higher-lymg layer the 
‘and 1s, however, poor ufsuch remains, although fragments may 
be found atan elevation of 56m Here it seems as if the coast 
districts must have been earlier denuded of the local glaciers of 
the post~<Glacial period than the upland behind Along the 
(roms Island and the adjacent district the shell-bearing laye: of 
sand 1s never found ab@®ve 13 m, while in the clay deposits 
along the rivers fossil shells are never found at a higher eleva- 
tion than 38m The Tioms Island has, however, at a time 
when the sea in relation to the rock was 4om higher than at 
present, been greatly covered by local glaciers, while the coast 
district beyond must have been almost free from such. The 
condituons for the development of a more copious fauna of mol- 
Jusks have thus existed along the outer coast earher than in the 
fjords behind It appears therefore that during the trancition 
from the Glacial to the post-@lacial period the milder chmate 
has spread from the sea coasgvards, although, as it seems, very 
slowly 

We now turn to-the district behind the channel referred to, 
particulaily to the little Troms Island, where there has been 
special opportunity of examining these indications The island 
is II km long and 157 m m height, and, lying just ın the flow 
of the ice-stream, was situated so that the travelling glaciers 
should have left lasting traces on it. By a cursory glance the 
glaciali-t 1s led to believe*that the markings must be referred to 
the streams of mIind ice, particularly as the island 1s all along 
the southern part, at higher as welleas ag lower elevations, 
covered with a layer of drift from the ‘“‘ ground” moraine 
severa] feet in thickness, while old boulder dmft-wolds may be 
seen in several places Besides this, foreign travelled blocks are 
strewn 1n great numbers alongethe sides of the island, while stn 
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appear im many places along the littoral belt and adjacent levels, 
A closer examination will, however, put these indications in a 
different hght Thus, with regard to the boulder drift, ıt will 
be found that most of the stones and blocks embedded in the 
same belong to the island itself, and none can with ceitainty be 
asserted to have belonged to mountains beyond the sland 

These drifts must therefore be ascttbed to local glaciers, which 
at one time partly covered the island Wuth regard to the 
strie, which appear in some places at lowe: levels, I am of the 
opinion that they were made in what is at present *the littoral 
belt Foreign travelled blocks, z e those consisting of various 
species of gianite, are, as stated, only found here at low levels, 
viz from the present seashore to an elevation of 38 m. 
These blocks have, however, I believe, been transported thithe1 
by foating glaciers, The elevation, even, in which they aie 
found, indicate that the transport of these foreign blocks ean 
only have begun at a period when the more continuous layers of 
inland ice were broken up. 

The district along the Balsfjoid is, on the other hand, to a great 
extent built of the same kind of crystalline slate rocks which form 
the Troms Island, and it is therefore impossible to deny with 
certainty that there are boulders m the dnft which have 
been carried from the land behind. But there ıs anothei 
circumstance which I believe will make this point plainer still, 
Between the mimerals of the district around the Balfsyord there 
1s, as stated above, also a stratum of Saussurite gabbro, which 
at the bottom of the fjord 1s of enormous thickness The 
Sau-surite gabbro 1s aremaikably tough rock, especially qualified 
to resist the destructive agencies under a long transport Should 
therefore a continuous stream of ice at one time have moved 
forward along this fjord and its bottom, there seems every 
reason t> assume that fragments of Saussurite gabbro would 
have been carried with it and now be found along its track, 
which should particularly be the case with the Troms Island, 
more advantageously situated for receiving the same than any 
other spot. But in spite of the most careful search the scientist 
has not succeeded, either between the loose, solitary blocks or m the 
Glacial drift here, in discovering a single fragment of Saussurite 
gabbro. There 1s, therefore, every reason to assume that the 
ice-streams which moved down the Balsfjord cannot have reached, 
the Troms Island. 

If this conclusion be correct, traces of the Balsfjord 1ce-strean> 
will not be found along the channels outside, 2e. north of 
Tromso, viz neither m the Kval Sound nor m the others in 
which the ice moved to the sea There has not been any 
opportunity of proving this, but from impressions during my 
frequent journeys along these inlets, I can with confidence assert 
that no travelled blocks will be found here either whose birth- 
place was on the upland behind 

A few years ago I examined the greater pait of the mouth of 
the Balsfjord, and JI have neither there observed travelled 
blocks which were transpoited from the bottom of the fjord 1 
have therefore come to the conclusion that the continuous 1ce- 
stream of the Glacial period cannot have reached heyond the 
basin of the fjord 

From the premises thus set forth we may draw the deduction 
that the mland ice in North Norway during the Glacial age 
did not move forward along the above described line, viz through 
the sounds to the ocean, while we may presume that neither did 
they travel through the Balsfjord. 

By the foregoing line of argument the conditions of Northern 
Norway must have differed greatly from those which we assume 
prevailed in Southern Scandinavia under the Glacial period 
These two deductions, so much at variance, lead to the following 
conclusions (1) That either the Glacial penod must have 
appeared in a fay severer form ın the southern than ın the 
northern part of the peninsula, or (2) that the conclusions here 
arrived at are based on an erroneous construgtion of the evidence 
presented to us 

With regard to the first of the points, I have already pointed 
out ¢hat every sign seems éo indicate that somewhat similai con- 
ditions prevailed throughout the Scandmavian peninstla during 
thts period If thus the inland ice in Northern Norway was 
not powerful enough to move to the ocean along the sounds, 
there is but little probability of the conditions having differed m 
this respect inthe squthern part Andıf, on the contrary, this has 
been the case in the southern half of the peninsula, there is every 
reason to suppose that it was so also in Northern Norway, and 
that 1ce has moved coastwards, scouring the surface wherever the 
depth permitted. It seemg, tlerefore, necessary to assume that 
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the second suggestion 1s coirect, anz that erroneous conclusions 
have been airived at ‘There seems, for instance, reason to 
suggest that these deductions, ever 1f logically correct for the 
district delineated, may not apply to the entire northern half of 
Noway ın general before they have been more extensively 
conoboated Asto this suggestion, I may reply that the 
distuct described above compri-es a great area It inclades 
thus channels of continuous fjords and sounds close upon 120 
lm in length, and a coast line 99 «m long, and what 1s most 
inportant? that the chinnel in question 1s one which, by the 
orogiaphical structure, has offered one of the most suted 
channels for the flow of theice If the inland ice has not been 
powerful enough to move forwaid by this channel, there 1s, I 
believe, little probability of finding a single similar channel in 
Northern Norway in the district between Salten and the North 
Cape by which the inland ice has moved to the coast 

If, on the other hand, the southern part of the Scandinavian 
peninsula 1s examined, where the in and ice 1s supposed not only 
to have filled the fjords but also the entire North Sea and the 
Baltic, such a circumstance presupposes, in my option, condi- 
tions so gigantic that they may even from the first be doabted 
In fact, the area of the snowfall from which these enormous 
masses of ice must have been origmated 1s not proportionate to 
the supposed results Anything corresponding with such a result 1s 
not to be found even within the Arctic zone, which at present 
suffers most from glaciation The Polar basin itself 1s, I believe, 
nowhere filled with ice masse , which reach the bottom It 15, 
1n my opinion, filled with sea 1ce in constant drift. 

My deduction ı , therefore, that the theory of the 1ce-streams 
from the Scandinav.an peninsula having advanced and covered 
the North Sea, the Baltic, and reached the Central European 
plain, England, the Orkneys, ana the Shetlands, cannot with the 
facts at ou. disposal be accepted as a scientific doctrine. 


Travelled Granite Blocks in the Neighbourhood of Tromso —Of 


the loose blocks and boulders which are found ın such large 
numbers about this town, partly embedded in tne sand, ard 
partly ın old mouaine drift, or strewn over the ground, the 
greatest numbe: had their ortgin in the solid mountains in the 
vicinity These may, as we may have reason to assume, be 
found at the most different elevations,-as the agencies which pto- 
duced them have been in continuoas action down to our time 
Real travelled blacks, transported to their present place from 
a distance, appear al~o in quantit es ın this distiict, but the Jatte: 
seen to be confined to certain levels Of these foreign kinds of 
travelled block., most are of gramte, and I draw particular 
attention to these, not only on account of their frequent occur- 
sence, but also fron their great dimensions, a great many being 
thu, from a half to one cubic metre, and move These blocks 
are mostly rounded, without, however, showing any greater 
polishing  Striz are never found on them 
They appear im gieatest number up to a neight of 25 to 
30m, and more seldom between 30 and 38m Up to the 
former height they are everywhere to be found, while in highe: 
elevations they are difficult of discovery The line of demar- 
cation upwaids is pretty distinctly defined, but the blochs are 
not always to be found to the abcve h-ight. There are lines 
along which the granite blocks are heaped up to this heizht, and 
beyond they suddenly disappear The change 13so startling that 
attention 1s at once aurested It should, however, be stated that 
the line mentioned at 33 m very nearly answers to the level 
of the shoe line graven in the solmi rock, which, gieatly pro- 
nounced 1n this plaice, may be traced for miles 
During the sum ner of 1882 I carefully examined these condi- 
tions, paying the most minute a'tention to the two sides of 
Troms Island, 113 km in lengtn, whence I extended my 
researches along the sounds on both sidesgof this island, viz 
sou'‘hward, to the tracts about the mouth of the Balsfjord, about 
rI km m length „But while the travelled blocks will be con- 
fined upwards to certain levels, no such demarcation will be 
found downwards They are to be found down to the lowest 
level of the litto1al belt Particularlythere will within thi belt 
often be found heaps of large blocks ranged 1n rows along the 
central tide line, ze the line mark.ng half tide On the Ren 
Island, tos, some eighteen mile. nortn of Tromso, I found once a 
great number of gtanite travelled blosks strewn along the lowe: 
level, ın a line from south to north Wish the exception of 
atam paits of Kvals and Ringvats Islands, the mountains along 
this district will nowhere be found to consist of granite, neither 
wil there be found strata of gianite nature to which these travelled 
rocks mizht be asctibed I must, of comse, admut that a serres 







| of continuous reseaiches are certainly required before it 1s pos- 


sible with certainty to fix the place of bigh of these blocks 
With the mateilals at present at our disposal, however, we may 
arrive at some safe conclusions 

The gianite field nearest from the sea inland 1s found far up 
un the Divi Valley e Of other granite strata mland there cannot 
here be a question 

‘This granite feld ıs 124 km from the Tioms Island Neare 
than the above-described district 1s, however, the coast with 
extensive srata of gnetss-granite, which appeais particularly 
prominent over the Kval Island situated just west of the Trom» 
Island From either of tnese the travelled blocks must have 
their ongin 

If, now, the Divi Valley 1, accepted as their place of ongin, 
the tlanspo:rt has been effected from the inland coastwards If, 
on the other hand, the Kval Island 1s designated as their place 
of production, the tiansport must have taken place in opposite 
directions, viz. from the coast landwards 

If we now examine the petrographical composition of the 
travelled blocks, a great many will be found to be formed of 
yaiieties whic: pelong to the gneiss gramte of the coast. But 
there may, on the other hand, be found many blocks among 
them which seem petrozraphically to be less related to the gneiss 
giamte, but to resemble typical inland gianite far more 

At first s.gkt, therefore, one would conclude that the travelled 
blochs might nave been vrought by both named roads In this 
respect I mvst, however, point out that the gneiss-granite of the 
coast may petrographically vary considerably, and that ıt may 
be mteispersed by or rui into granite of purey chdtacter In 
spite even of the greatly,varying petrographical forms under 
which the travelled gran te blochs may appear ın the neighbour 
hood of Tromss, I do not therein see any reason for denying 
that the travelled blocks may in general have their origin from 
the gnens-granite There are, however, several circumstances 
which tend to refute the theory of the blochs having been moved 
thither fiom the granite fields in the Divi Valley If the blocks 
were thus carried down to to the Troms Island and adjacent 
sounds, it ma t have been efected in either of the following 
ways — 

: Either from the upoe” part of the Maal. River across the 
mountain 1dges down to the bottom of the Balsfjord, and thence 
outwards to the Tro ns Island 

2 O: along the bed of tae Maals River to the bottom of 
Malangen, anc thence further through the sounds which here run 
m an easterly direction towards the Tioms Island, between the 
mainland and the southen side of the Kval Island 

And here I must point out that the granite stratum in the 
Divi Valley appears with ity westein edge at a height of about 
188 m above the ssa The Divi River runs, however, mte 
the Maal, River at an elevation of about 78 m above the 
sea, while the bottom of the Balsfjord ıs separated from the 
Maal, Valley and thus ale from the Divi Valley by a higher 
momtam ridze im which the deepest snsections, te iding towards 
the Balsfjord, he at an elevation of about 160 m ,°2 ¢, about 
“8m Awgher than the conflux between the Divi and the Maal. 
Rivers If, therefore, the blocks froafthe Div: Valley travelled 
down to the bottom of tne Balsfjord, they mus’ have done so 
over passes which lay 78m higher than the conflux between 
the tuo rivers! Although it might be most natural to assume 
that the 1ce-streams of the Div: Valley followed the bed of the 
Maals River, the suggestion that an arm from the same might 
have moved cve: the higher ridges down to the bottom of the 
Balsfjord 1s certainly one which cannot be ignored But, 1f this 
was the case, the granite blocks which had been carried from 
the Divi Valley in this way ought to be found at the bottom 
of the Balsfyard at a higher ele@ation than 30 m above the 
sea Whether travelled granite blocks will be found at the 
bottom of this fjord ıs a qaestion which cannot be answered, as 
but little attention has yet been paid to the same I am, how- 
ever, of the opi non, from my own investigations, that they are 
totally absent in this place 
If granite blocks were, on the othe: hand, carried down into 
the Balsfjord by this 10ad, they must, judging by the height to 
which they are found near Tromso, have been carried from this 
place futher by drift ice The beginning of the transport 
belong; thus to a yeriod*when the real Glacial age was closed, 
and the continuous icelayer broken up In thi. case it might 
be assumed that the travelled blogks should be found in largest 
numbers along the sides of* the Balsfjord, and decreasing 
in numbers from the bottom® of the fjord outwaids to 









his point, too, we are without conclusive proofs, 
ons have, as already stated, been extended 















nor fragment of Sau:surite gabbro, which, 

und in eacrmous quantities - 
fjord, can be discovered among the tra- 
the Troms Island, further corroborates niy 








the sea. has taken place. In fact, I am fully: convinced 
at the block-transport has takea place from the coast inwards. 


_ There is thus every reason tq believe that the travelled granite 
we Balsfjord. In fact, there seems more probability that the 
asport was effected through the Maals River. But, if this 
as so, travelled granite blocks would have been found on the 
apes of the Malang, and here too in decreasing numbers fron 
¢ inland towards the outer islands, which appears, however, 
alto be the case, I have therefore come to the conclusion that the 
@thplace of the travelled granite blocks in the vicinity of Tromsö 
mist be referred to the gaeiss-granite stratum of the cvast, and 
mus again chiefly to that part of the same which appears at the 
valanda Ringvats Islands west of Tromsd. This assumption 
Supported too by the circumstance that a great number of the 
avelled biocks, judging by the petrographic composition of the 
ountains in question, undoutedly belong to the gneiss-granite 
the coast, and that there is nothing to f the theory 
at even- the blocks which petrographically seem to differ in 
-moosition also belong toghe same stratum in conposition 
~The highest elevation in which. the travelled blocks are found 
_the neighbourhood of Tromsö indicates thal the transport of 
æ same has taken place affer the close of the Glacial period, 
*, im an age when the continuous layer of the Ice age had 
öken up into more. or less separated glaciers. Under these 
soumstances the transport of the blocks from the Kval Island 
wards to the Troms Island mus! have deen effected by floating ice. 





he highest line of elevation dan which the blocks along the) 
nds are deposited tawicates, therefore, the height of the sea at 


€ commencement of the. block-transport, And as the blocks 
w often found in greatest number some vhat below this line, I 
ave come to the conclusion that block-transport has prozressed 
ore rapidy as this period advanced. 1 may, however, add 
‘at the whole epoch of the block-transport has probably been 
The local conditions of Kval Island seem also to have greatly 
woured even the most extensive block-transport at an early age, 


he continuous layer of ice of the Glacial period has thus, as | 


amonstrated above, been broken up thas early, that the ice 
mained only in local glaciers of great extent. So early must 
e block-transpovt have taken place also in an easterly direction, 
th throuzh open channels of the Balsfjord andthe Kyal Sound, 
A unimpeded by the ice-streatm moving dowa from the main- 
ad. When; however, this, as appears from the blocks in the 
ighboarhood of. Tromsé cannot have been the case, at all 
‘ents toa limited extent alone, there is herein an obvious proof 
at special conditions which favoured the current carrying the 
geks to the shore did not exist before the epach which corre- 
gnds with the highest level in which the blocks are found. 

Uf the blocks were, as I believe is demonstrated beyond doubt, 
ed to their places by floating ice, the flow-of the curre. ts 
greatly influenced the direcflon of the block-transport. 
‘therefore, which is degermined by the transport 
eastwards, special conditions must have existed 
sed a stronger flow of the current from the outer 




















lirection.... There is in. particular that of 
- dt as thus evident that the Gulf Stream, 
uich during the Glacial age was diverted from the coast of 
orth. Norway, has, in a comparatively recent era, curved 
wards the coast to a considerabfe extent. 

s generally known, A complete Arctic Sea fauna existed 
the coast of Norway in the early part o$ the (Quaternary 
degrees this has been more and more mixed with 
egies, an encroachment which eonfinued without 
he preseat time, anf isp I believe, still in full 























mouth of tHe Balsfjord and its environs, and the | 
hese disprove such an assumption, Granite blocks | 
O be found about the mouth of the Balsfjord, but in — 
rt numbers than over the Tromg Island. It is just on | 
outhern part- of this island that travelled blosl’s are found | 
st numbers in the whole district; while the circumstance | . 
eas sees bes aia kite for the sams, the southern fauna begane 
ithe neigh. . 


ie that no transport of blocks from the Balsfjord outwards | 


-ocks have not been carried out to the Troms Island through- 
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Mees i : 1% * Abstract ofsa paper read before thg Rgyal Society by Profs. wW 
2 perfectly pure species of the Arctic fauna may | B 
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still be met with in some of the deepest, fjords of Norway, but 
even these remains are most probably in retrogression. This 
constant retrogre.sion of the original Arctic Sea fauna on the 
coast, and the encroachment of a more southern, must naturally 
be dependent on currents of warm water coming from the south, 
and as long asthe Arctic fauna alone supervened, these warm 
currents must have beea entirely absent.from the coast line 
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referred to tacthis paper. From the mo 






the block-transport here described, whi 
when the surfac: of the sea lay, in rely 
rock, about 30 m, higher than at present; ] A 
a more exact determination of tae time when this curve in the 
current took place. 

There i; besides this circumstance, another of equally great 
importance which points in the same direction. It is a. fact, 
thus, that fragments of pumice-stone are constantly. washed 
ashore on the coasts of North Norway, and-even.on those: of 
the Polar lands as far as the Gulf Stream reaches, Lut pumice- 
stone is not found at any elevation in Norchern Norway, bul only 
at the lowest by the shore. In fact, tha-highest line al mg which 
pumice-stone is foand here culacides aeariy exactly with that of 
the travelled granite blacks in the neighdaarkead of Troms. In 
uo case does it exceed the same, KARL PETTERSEN 

Tromsö Museum, Finmarken, Norway 
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A NEW FORM OF SPRING FOR ELECTRIC 
AND OTHER MEASURING INSTRUMENTS! 


[5 steam- and gas-engine indicators the pressure of the fluid on 
a piston produces a slight shortening of a spiral spring which 
is magnified by a lever, and so the pressure of the steam. or gas 
is recorded. In what are usually known as spring balances: 
there is also occasionally a magnification of the elongation. of a 
spiral spring effected by the use of a rack and pinion, . Such 
magnifying arrangements, however, not only. introduce inaccu- 
racy byzthe bad fitting of hinges or of teeth, an inaccuracy which 





Fig. 3. Brae | 
e a 5 a 
D s 
is aggravated by wear, but they increase the cost of measuring- 
instruments and their lability to get out of order. x 
And, as an example of the difficulty of using the wheel and 
pinion for the magnificatiog of an angular motion produced by a 
small force, the authors mentioned the fact that although they 
used this plan for a year or more in their electric mea ; 


Ayrton, FRS, and John Perry, MLE. 











Ibelieve we may find 
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instruments, and ee the wheels 
i pinions were made t mgood watchma 
Ae SSS SS still the friction Bell td in such a 
i m iiil) has induced them to abandon it in fa 
jii AIH if of the new arrangement which is the 
ti | | a ject of thei present communication. 
—_—_-— a i 4 sy e tele scopic m ethod employed 
Weber, and the spot of light method 
to Sir W. Thomson, for magnifying 
effect of an angular motion are, of cor 
unequalled for stationary measuring-in 
ments, but for instruments which mu 
carried about and used quickly wit 
the necessity of a ljustment, these } 
ingenious reflectin 
unsuitable. 

With an ordinary cylindric sp 
having a small angle between the í 
lating plane and a plane perpendicul 
the axis, as is the case with all sj 
springs such as are in practical use, 
well known that but very little rotatic 
produced between its ends by the aj 
cation of an axial force. Conseque 
with such springs it is only possibl 
obtain magnification by the employs 
of a system of levers, or of a rack 
pinion. It occurred to the authors, th 
fore, to consider whether it would no 

. 
possible to make a spiral spring of su 
nature that for a comparatively small z 
A atiti = “A motion of its ends there should be 
MTT Teme AORTAE Basi UA ie MEM Tee siderable rotation of one end relativel 


ST |i | i N ANN the other, anf by the employment of w 
SJM Hii a NS l | NN all levers, racks, and pinions could be 
NG Ve an \ Wi YY YUN ENS pensed with, so that no error could 
| 
i | a * temperature correction should be me 


g methods are ¢ 


introduced by wear and tear, or by vy 
of fitting of joints, and further so that 


one affecting the rigidity of the mat 
used as a spring, and not a correction 
as had to be applied in consequenc 
the contractions and expansions of 
various parts of an ordinary magnif 
apparatus, 

The theory of the strength and : 
ness of the ordi nary cylindric spiral s} 
of small angle was given for the first ' 
SS =~ -i See pea == in 1848 by Prof. James Thomson, and 
+ | ’ authors follow his method in investi 
ing thg laws governing the behaviou 
spiral springs generally. They find 
if the centres ‘of all cross- sections of 
wire, or strip, forming the spring lie 
a right circular cylinder of radius r 
the spigal have everywhere an inclina 
a to the plane perpendicular to the ax 
the cylinder, and if a force F act at one 
of the spring along the axis, the other 
of the spring being fixed; if B is 
flexural rigidity of the wire in the o 
lating plane, and if A is the torsis 
rigidity about the spiral line at any pla 
if the angular motion, in a horizo 
pigne, of the free end of the spring ı 
tively to the fixed end be called @, an 
th axial increase of length be calle 
and the whole length of the spring al 
the spiral /, then- 


Eaa : A I 
p =IF rsin a cos a(+~ 1) 


and 


d= lF YP (2 a, sin” *) aW 
A B 
Assuming for the general investiga! 
that the cross-section of the wire is elliy 
it is found that the rotation of the free 
of f spring hike Fig. 1 or Fig. 2 is gre 
the greater the inequality in the princ 
diameters of the elliptic section. 
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4 7 rning « e en ring, combi 
in of 5 } : ‘ ring made of t with small maximum total, st in the material, and not 

nateriai, but the wi as been | ed through rolls so as t much axial motion of the free end of the pring, the str 

latten it in the oppos way, and now a rotation tending t i elliptic section should be long and as thin possible, sh 

t up 1s Í nd i | cee | pplication of D í Ll be wound 1 ‘Ðiral suc that the osculating plane make ul 
|] nele of i IZ wit) j near licul ; 7 ae Zz 

uli. angie OL 40 45S Witi i ane perpendicwlar tö the axis ot ti 


The twisting torque to which the spriħg is subjected is F rcos a, spiral, and so that the smaller diameter of the elliptic secti 


nd the bending torque to Frsina. But 
nultiplied by sin a, and th bend by co 


i " i 
when we project these motions on a hori 
mia iane. DO | nel is th i | 
otation 2 horizontal plane of the fr 
id of the spring relatively to the fixed 
nd is concerned, it may be regarded 
ing produced by equal twisting and |} 
ri s ‘ ‘ a £ i“ V io Ii * ; oe | 
g torques, ear h of them e il to | 
COS a: vel the th ] ta f of the res 


rings considered, is proportional to the 
ifference between the two angular rota 
ons produced in the wire by these e jual 
ending and twisting torques, The twist 
lone would cause an increase in the nun 
er of coils, that is, a rotation in the direc- 


on of coiling which is the positive 


irection, while the ben ling, or rather the 
nbending, alone would cause a negative 
tation, or one tending to uncoil the 
i . i 
ring. When both ooeur together in the 


tual spiral spring subjected to an axial 
ce, the total rotation is positive or nega- 
ve, according as the angular twist or th 
gular bend is the great®. Hence the 
xura and torsional rigidities of the wire 
one determine whether the rotation is 


sitive o1 negative. 


» | 1 amp] th 
hen i Wire of circular ction $s subjes ? 
equal twisting and bending torques, tl 
nst is greater than the bending for almos 
l subst es, that is, substances in which 
e rat f the modulus of rigid ty t 


oung s modulus is between one-third and 
te-half. Hence we may expect that in 
spring made of round wire, and wit! 
e spires making an angle of 45° with a 
ane perpendicular to the axis, the total 
tation will be positive for an axial force 


iphed so as to lengthen the spring 





If the wire be flattened and bent 

at the flat side of the strip towches the 
linder on which the wire is coiled, as 
own in Fig, 1, then the arrangement 
such that the bending is greater than 
e twist. Hence an axial force appli 

as tO lengthen this spring causes a 
rative rotation, whereas if the strip be 
led as in Fig, 2, so that the edge of 


4 





è strip lies against the cylinder on which 
iS coiled, an axial { milarly applied 
ll now cause a} t rotator I 
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where fi is the greatest stress in the material, ó the thickness of 
the strip, N the modulus of rigidity, and E Y oung’s modulus for 
the material. 
The authors now show how their springs may be used to 
determine directly the ratio of the modulus of rigidity of a | 
material to its Young’s modulus, and they conclude their paper 
by describing some practical applications of their springs which 
they have already.made in measuring-instruments, Thus by 
mployment of springs such as those described, they have | 
making: anuuelers and volimeters, or instruments for | 
respectively electric currents and differences of poten- 
sin which the pointer moves oyer in some cases as much as | 
270° of the scale instead of only 50°, which is all that can be 
obtained with ordinary galvanometers, One form of the instru- 
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ment is shown in Fig. 3, where A.A is a thin, hollow tube of 
charcoal iron attached at its lower end to a brass piece G guided 
at the bottom in the way shown. To c is attached the lower | 
end: of a spring made in the way described, of silver or hard 
phosphor-bronze, the upper end of which is attached rigidly by. 
rod. to. the glass top ef the instrument, which itself is 
sd rigidly to the framework of the instrument. The rod 
é glass, and to which the upper end of the spring 
also. serves as a guide to the top of the iron tube. 
cE FF a solenoid wire or strip-is wound, its ends being 
the terminals shown. Hence, when a current is 

gh the wire, the iron tube is sucked into the solenoid, 
and its lower. end G, to which the spring is attached, receives a 
large rotatory motion, which is comm unicated directly to the 
pointer attached to the topof the iron tube. Parallax in taking 
readings of the pointer is aveided by the horizontal scale being 
on looking- glass in the well-known way. 

By making the iron tube AA very thin, so that it is mag- 
netically saturated for a comparatively weak current, by fixing it 
so that it projects into the solenoid a fixed distance which has 
been carefully determined by experiment, and by constructing 
the spring in conformity with the conditions worked out in this | 
paper, So as to obtain a lar ge rotation with minimum stress, and 
with not too much axial motion of the free end of the spring, 
they have succeeded in obtaining deflections up to 270° directly | 
proportional to the current, and without any permanent set- 
being- given to the spring. 

To. prevent a spring taking a permanent set for a large deflec- | 
tion, it is of great importance that the spring after being de- 
livered by the maker should receive a large degree of permanent : 
set im the: direction i in which we wish it to be afterwards strained 



















the fact that Prof. J. Thomson in the Camértdge 
i Dublin Aath. Journ, November | 1848, explained the 
im portance of initial strains in materials, the reason is not yet 
sufficiently well understood why when a round bar has been well 
twisted beyond the lmit of permanent set in a certain direction 
it has twice as much elastic sirength to resist torsion in this 
direction as in the opposite direc ‘tion, Now in the very act of 
manufacturing these springs, that is in the bending of the strip, 
the material acquires strains which are just opposite in character | 
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to the initial strains which we wish it to possess, for, as already. | 













explained, if the spring be constructed as in Fig. 1, an extension 
of g producesa rotation tending to. uncoil. it, Hence a 
Spl not be regarded as ready for use until it receives a 
go neans Of a weight hung from itsend. 


ent is direct renting, the adjustment for sensibility 


being made by a small sliding coil, the @orrect position of which 
is Initially determined exper: ‘mentally by the makers, and in 
which position the coil is permanently fixed. 

Theory of the Solenoid Spring Aurmeter or Vellmeter.—IfC isthe 
current in a pana flowing throug! ü the coil, the attractive force 
on khe iron core z 






on The position ef this iron core in the solenoid 
is sọ selected that. K remains practically constant throughout the 
small range of downward motion of the core. 

Since the rotation @ has®be€n produced by an axial force, we 


| the movable iron piece K, combined with the. 


| importance, since the employment of a constant has not ‘only led 
| to error and delay in measurements made in edectric-light fac 


| of some other instrument with that of the one he was using. 


shows as before the magnituge of the thing to be: measured. 


| machines, and Fig. 5 shows one of the arrangements adopted 


fron. ashe AA, Big. 3, hee omes SA { 
pan, is read off upon the spiral scale 





know from. be these of the spring already. given, that this . axial 
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that is, equal divisions of the scale correspond with equal addis 
tions to the strength of the current except close to the zero, a 
the authors do not usually graduate these instruments within 
of the zero. ah oe 
Saide. Measuring: Instruments,-When it is. de 
the instrument close to a dynamo machine orele 
action, they have adopted a different and. some 
of construction, which is shown in Fig... 
the instrument is to a great extent shielded from 
external magnetic fields. In this instrument th 
magnet consists of a hollow core, part of which, 8B, is: of char 
coal irom and part, DE, of brass, or other non-magnetic meta 
The outside tube, cc, and the plates, XX, top ‘and botton 
are also of ‘charcoal i iron. The space FF is filled with insula 
wire or strip in electric connection with the terminal, so hat 
a current issent through the instrument an inten 
is formed. between D ‘and. E, which are the p 
magnet. "Fo the iron tube A A, also made® of charcoal i h 
spiral spring, in this case made of extremely thin hard steel, 1s 
attached, the other end being attached to the piece F, which is 
fixed relatively to the bobbin, The syjndle G G, which is fixed 
to the moving iron core A A, moves freely in bearings H H, se 
that the only movements of which A is capable are one of rota- 
tion and one parallel to the axis of the bobbin. As the iron core 
A projects into the strong magnetic field between D and R, 
it is strongly attracted gowards = when the current flows, and, 
as before, causes a large rotation of the pointer P over the 
scale, As a means of varying the power of the instrument 
an adjustable iron piece K is provided, which can be screwed 
nearer to or farther from the core a, and by the use of which 
the sensibility of the instrument can be adjusted so as to make 
the instrument ‘* direct reading,” that is to say, each division of 






























| the scale can be made to correspond with 1 ampere of current, 


oF 1 volt diference of potential, and the employment of a con- 


| stant such as 1°34 amperes, or volts, per. degree, which has 


hitherto been necessary with olr measuring-instruments, is now 
avoided. This power of adjustment produced by the use. of 
> witha ‘hich 





more or less wire can be wound èn to the instram nt, 
constitutes a second adjustment of sensibility, is of cc 


tories, but has caused the breakage of the pointer or the destruc: 
tion of an instrument from a far @o powerful current being sent 
through it by an observer (often a man with little experience ir 
the employment of instruments) having confounded the constant 










Inthe first of these magnifyi ing. spring ammetets 






at, are fee have since ‘added on t 
all compass needle (not seen in 


illustrations), which points out at. which. of the ter 


positive current enters, white the main pointer of the instrument 



















Weighing Machiner.—Another class of instruments in whicl 
they have: practically employed this spring are weighing 






The scale-pan i is pre 


d from turning by the part A B bei 
square and fiting v 


osely a square hole inc, This arrang 
ment introduces pra ty no friction, and prevents the mo 
of inertia of the scale-pan and load interfering, by m 
rotatory motion, with the rapidity with which th 

to rest when a load is put into the pan, Th 
pointer P, which revolves when a wei p 














shown was gradtated in pounds. In an 
machines, shown in Fig. @ the arrangement mg vit 
the exception that a cylindgic scale D is fixed to the end of th 
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pung and tuns with ite the pointe: P fixed on the frame of the 
instrument points to an indication of the weight on a spiral line 
hawn on the cylinder D Ths second aiangement allows of 
-he employment of springs whose ends have a relative motion of 
live o1 six 1evolutions t ° 

The authors also bionght before the Royal Society a model 
~howing a combination of bifija and spnal spiing suspension, 
in which gieat iotation and small axial lengthening o1 shortenmg 
ne produced by an axial force 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE —M: A E Shipley, of Chiust’s College, will 
sive aiepetition of the Ilémentary Biology couse in the Moi- 
a i Laboratory duung the Long Vacation, beginning 
uly 7 

‘Lhe workshops of Mechanism will be open duung the Long 
\ acation 

The Observatory Syndicate report 2305 observations of R A 
and N P D in 1883-84, including 1579 observations of zone-stars 
made on 100 nights The obseivations of standaid stais are 
reduced to about the end of 1883 The zone-stars are com- 
|-letely reduced to end of 1881, the mean RA and NPD to 
¿nd of 1877 

It appeais that the new expenditwe entered into for professors, 
readers, Univeysity lectmers and demonstiatois, and for appar- 
atus and buildings, already exceeds the annual 1eceipts ficm the 
colleges under the recent Act Thus theie is httle chance at 
present of the appointment of the numerous ieadeis contemplated 
by the Univeisity Commissioners 

The placing of a neW story over the Mineialogical Museum 
for a laboratory of Elementary Biology has been sanctioned 
Che recommendations regarding a lecture-room and additions to 
the Physiological Laboratory aie in abeyance 

The Botanic Garden Syndicate reports that dunung the past 
year the houses have been improvéd in many details The 
Dromeliaceze are now 1epiesented by fifty species A new fern 
put fo. filmy ferns is well stocked The collection of Iuses has 
been greatly improved, lagely by Prof Michael Foster’s 
generous contiubution, making it probably the finest in any 
botanic garden The liberality of Mr Bau has contirbuted a 
very fine collection of daffodils, and one of Funkias, not sur- 
passed anywhere Numerous plants of scientific interest have 
flowered in the Gardens and been figmed Col T Clarke has 
contributed a set of important Cioci , Messis Low of Clapton 
1 fine set of orchids 

The local lectures im provincial centres continue to gain 
lage audiences, many courges of lectues on physical science 
and biology being given Great difficulty, however, 1s felt in 
establishing sufficiently continuous courses of lectures ın suc- 
cessive years, so as to give complete schemes of study 

The Cavendish and the Chemical Laboratoires will be open 
during July and August e 

Prof Macalister will hold a class in Osteology dmıng the Long 
Vacation The Demonstrator will take a class in Practical 
Histology 





SCIENTIFIC SERIALS 


THE Journal of Botany fo. May contains several articles of 
interest to clyptogamists —Mr W B Giove desciibes a num- 
ber of fungi, some of them but ttle known or new, and the 
paper is iJlustiated by two plates —Mr S Le M Moore has 
paid special attention to the sml class of endophytic algæ, and 
gives some inteiesting particulars 1egaiding the stiuctmie and 
reproduction especially of CA/o ochytrium Lemna and Scotino- 
sphera paradoxa —-Dr Hance describes, unde: the name 
Pielopte ts, a new genus of polypodiaceous ferns, and Mr J 
G Bake: several new species of feins in the collection of M 
Humblot fiom Madagascar —Among the minor notes evidence 
is given that Centaurea Jaga, L, must be regarded as a true 
Britash species à 

In the number fo. June the only original article of importance 
18 an exhaustive monograph by Mr F Townsend, of the variable 
species Luphrasia officinalis We classifies the vailous forms 
unde: eight groups, only three af which are found in the Baitish 
Islands —A large portion of this*numbe: 1s occupied by the 
completion of the annual list (cofitinued from the previous num- 
ber) of new flowering plants published in periodicals in Britam 
dung 1883 The length of this list affords evidence that the 
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study of desciiptive and systematic botany ıs not altogether 
neglected in this country 


Renduont: del R Istrtuto Lombardo, May 15 r~Biogiaphical 
notice of Giovanni Poll, witha list of his scientific productions, 
by Piof Gaetano Stiambio —Influence of Vugil on the style of 
Dante, Petrarch," Metastasio, and Parimi, by E Giulio Carcano 
—On the present condition of agricultuial interests ın Europe 
wd North America, by Prof Gaetano Cantoni —On su feces of 
the thnd order, by Piof E Bertini —Lapeumental studies on 
the cme and prevention of tuberculosis, by Prof G Sormam 

Journal de Payseque, Apul —E Blavier, study of eaith-cu- 
rents In France these cuiicnts generally flow fiom north-west 
to south-west, and inversely, but often then duection changes 
and they go fiom noth to south, north-east to south-west, east 
to west, o1 inveisely It 1s still impossible to give a general law, 
—E Mascart, on the reciprocal action of (wo electrified spheres, 
shows that 1f the distance between centies 1s tuple the diameter 
the law of Coulomb 1s conect to 2 per cent —M Bulow, dua- 
tion of swing of a magnetic system with its index —M Izarn, 
electio-dynamic and electio-magnetic experiments An astatic 
float based upon that of Ampére 1s used to demonstrate the law 
of :epulsion of consecutive elements of the curent The appa- 
ratus does not dispiove Maxwell’s view, however ~M Buguet, 
action of two consecutive portions of one current 

May —E Mercadie1, on the laws of tiansveise vibiations of 
elastic rods Fiom expeiiments on rods of steel and iron held 
at two points it appeais that the number of vibrations 1s propor- 
tional to the thickness in the dnection of the displacement, 
inversely proportional to the square of the length, and inde- 
pendent of the breadth —P Gaibe, on Joule’s law Experi- 
ments made with an incandescent lamp placed in a calormmeter 
—M Marey, analysis of movements of photography Gives a 
diagram of movements of a man iunning —E Mathieu, figures 
of liqmd drops at the moment when they are about to detach 
themselves from a capillary tube fastened to the bottom of a vase 
—M Neyreneuf, on the transmission of sound 


Bulletin de l Académie R de Belgique, April § —Investiga- 
tions on the spectia of the comets and on the luminous spectra 
of the hydroca:bonic gases, by Nicolas von Konkoly —-On the 
presence of the Biscay whale (No:dcaper) on the coasts of No- 
way in ancient and modein times, by G A Guldbeig —-On the 
influence of temperatuie on the bands of the spectrum, by Ch 
Fievez —On the sand-heaps and sandstone bouldeis scattered 
over the Upper Devonian hills in the Sambre and Meuse dis- 
tuicts, by Michel Momlon ——On the influence of the atmosphere 
conditions on the appeaiance of certan colours in the scintilla- 
tion of the stars , application of these obseivations to the pre- 
diction of changes of weather, by Ch Montigny —Spermato- 
genesis in Ascaris megalocephala, by Edouard Van Beneden — 
On the advanced state of vegetation ın Belgium in the month of 
March, 1884, by G Dewalque —Remaiks on the cause of meta- 
moiphism ın the 1ocks of the Recogne district, Luxemburg, by 
Jules Gosselet —On the existence of a fowth species (Baleno 
pte a borealis) of the genus Baleenoptera in the North European 
watas, by G A Guldberg 

SYournal of the Russian Chemical and Physical Sacrety, vol 
xvi fasc 3 —On the formation of amides of ammoniacal salts, 
by N Menschuthin The speed of amidation of the investigated 
acids increases with the increase of tempeiature, and the influ- 
ence of temperature could be iepresented by similar cuyes for 
the different acids The veloc.ty of amidation depends also 
on the molecular weight, that of formic acid going on at a 
greater speed than those of acids which have Inghe: molecular 
weights Even with éhe aromatic acids the speed of amidation 
depends on the isomeric form of the acid The 1esults as to the 
dependency on isomerism and molecular weight aie identical with 
those anved at with 1egaid to the compound ethers —On the 
hydiates of the chloride of cobalt, and on the cause of the 
changes of colom of its disslution, by A Potihtzin — On the 
action of the haloid salts of alumımum on the saturated hydro- 
carbons, by G Gustavson Onganic bodies undeigo great 
modifications when they entei into reactions with these salts, 
even when they ente: into unstable temporary combinations , 
they acqune the capamty of entering into several new reactions, 
and undeigo deep modifications even without being heated The 
experiments might throw a new light on the pat played by 
mineral salts m organisms, the,component parts of which may be 
thus submitted to changes that aè favow able for lıfe —On anew 
salt of rhodium, by Th Wilm —Note on M Kanonnikoffs 
memoir on the 1efiacting power of oigamic substances, by F 
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Flavitzky —-On the preparation of anımal colours from albu- 
minoids, by W Mihailoff —Notes on the pseudosulphocyanogen, 

and on the dissolution of fibrine, by A Lidoff —-On the thermal 
phenomena due to magnetism, by P Bakhmetieff—On the 
reproduction of curves traced Ly a point of the axis of a 1evoly- 
ing body suspended at a point of its axis, by D Bobyleff The 
author publishes a photolithographed plate showing the diffe-ent 
curves described by a conical pendulum revolving around its 
axis Of symmetry, and balancing at the same time about its point 
of suspension The apparatus having been improved, the cu ves 
are very symmetrical, and, notwithstanding the influence of the 
decrease of the oscillations, the curves are most like those de- 
duced fiom the integration of the differential equations —-A pie- 
luminary note on the electiical properties of quatz, by G 

Woulff-—-On the conditions of sensibility of the metho of 
Mance, a mathematical inquny by D Zolstareff—On the 
changes produced ın the intensity of an induction cuiient by the 
introduction of a branch conta.ning a bobbin, by J Borgmann — 
Notes on elementary optics, by P Ziloff and M Wolkoff — 
Note on friction, by M Kraiewitsch 


SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, June 19 —-‘‘ On the Stiucture and Develop- 
ment of the Skull ın the Mammalia Part II Edentata” By 
W K Parka, FRS 

My former paper on the stiucture and development of the 
mammalian skull was published in the Pésosophical Transac- 
trons m 1874, 1t was on that of the Pig 

Since then, whilst gathering fresh and fresh mammalian mate- 
rials, the greate: pait of my actual wok has been on the skull 
of the other classes 

Ihave come to the conclusion that the Edentata are nearer of 
kin to the Monotremata than to the Marsupialia, and that if they 
did, as indeed they must have done, pass through a Metatherian, 
or Marsupial stage, they did not utilise 1t, but ran thiough it 1n 
an abbreviated pi e-natal stage. 

Of course the remarkable modification of their jaws, due to 
abortion, and in some cases complete suppression, of theu 
teeth, is that which makes these forms so abnormal to the moi- 
phologist as well as to the zoologist 

As 1t happens, the most primitive form of Mammalia existing, 
the Prototheria (Ornithorhynchus and Echidna), are also ab- 
normal on the same account, and thus the best standard existing 
by which to measure the height of the platform on which we 
find the Edentata 1s not itself normal, or straight, or perfect 

Now none of the Metathe11a 01 Marsupials have suffered from 
this kind of degenerative specialisation , they therefore come in 
well as standards of measurement and comparison for the In- 
sectivora next above them, but of little use here among the 
Edentata 

Prof Flower, after working out the general anatomy of this 
group (Proc Zool Soc 1882, pp 358-367), has come to the 
conclusion that the Edentata of the Old World have httle to do 
with those of the New 

That sounds hke a hard saymg to one not famhar with the 
structure of the gioup , 1t did to me, no long time ago, although 
what I had done at the mioup, long ago went to prove the same 
thing , now, however, I am quite satisfied of the truth of my 
friend’s deductions 

The Neotropical Edentata hold together much more than 
might have been expected , the Armadillos are the most isolated, 
but much as the Aard-Vark of the Capg looks hke an archaic 
Armadillo without armour he ıs not more than a very distant 
relative of the modern armed Armadillos 

Indeed, the culnous comceidences that I have found between the 
structure of the Aard-Vark and that of a large Insectivore from a 
contiguous region, namely, the RAyucocyon from Zanzibar, lead 
me to euspect that the Cape Anteater 1s an offshoot from the same 
stock, and is, indeed, the only Edentate that can be looked upon 
as probably arising originally from a Metatherian or Marsupial 
stock, hke the Insectivora 

The other Paleotropical Edentata—tge Pangolins—-are per- 
haps still more isolated than the Aard-Vark, but they have not 
come so near extinction, and are found in more than one con- 
tinent of the Old World 

If the term Xepirtian mghtbe @ophed to characters seen m any 
Placental Mammal, 1t might to what I find in this, This crea- 
ture has most remarkable correspondences with the Reptilian 


group Of course, the scaly coveung 18 mimetic of the Lizard 
scales and is m reality made up of cemented hairs, that me 
pass, but not the structue of the sternum In some species, wit 
its long ‘‘xiphisternal horns,” as m the Ste//zon:da, nor tt 
cartilaginous £bdominal ribs, as m the Chameleons and som 
other kinds (See my memoir on the ‘‘Shoulder-girdle an 
Steinum,” Ray Soc, 1868, plate22 fig 13) 

But the cuuous o7 sic nasal bones, deeply cleft in front, th 
imperfect desmognathism of the palate, the feeble and segmente 
state of the antenor sphenoid, and the open pituitary space c 
the embryonic cartilaginous skull, all these things suggest the 
the Pangolins, whatever degenerative specialisation they ma 
have undergone, never did 11se to any height as Mammals 

Indeed, to me their pre-natal development—the Eutheria 
placentation—seems to be their best title to be ranked eve) 
amongst the low forms of the hgh Mammaha 

If a complete series of fossil types could be found, on one ham 
stietching backwards (or downwards) from the Glyptodons, and 
on the other, from the Megatheioids, then, long before these twi 
gioups merged into a common Prototherian root-stock, we shoul 
find their differences one by one dying out 

Embryology would help us here very much 1f materials coulc 
be obtamed Even with the scanty treasures that I have beer. 
able to obtain, most remarkable things are shown 

Of the two Anteateis I have only been able to obtain the 
young (not the embryo) of the smallest and most aberrant type 
—Cyclotusus-—and of the Sloths only two embyyos, and one of 
these considerably advanced, belonging to*two genera, namely, 
Cholapus and Bradypas (Arctoprithecus, Gray) 

But every step backward in the stiucture of the skull of the 
Sloth brings me nearer and neme: to what I see even in the 
young of the Little Anteater, and that it 1s possible for both of 
these types to have misen from the same stock is no longer a 
doubtful thing 

But the skull of developing embryos of the Sloth (of either 
kind) forms a very valuable and easy-working key to what 1s 
difficult m the skulls of the extmct gigantic Megatheroids 

If this be the case, 1f Sloths, extinct or recent, have arisen 
during tıme from the same stock as the geat terrestrial Ant- 
bear, and the little prehensile-tailed Cyclocerrus, then there 1s 
nothing in any other Orde: to shock the mind or to be a 
stumbling-block in the path of the most timid evolutionist 

That in the Armadillos the new husbandry, or growth, of 
hair—the corelate of milk glands—should thnve badly on the 
old stony giound of Reptihan hoin-covered scales, bieaking out 
where it can among the clefts, is not more wonderful than that 
this same new growth of hair m the Pangolin should mat itself 
together and mntate the scales of Reptiles and Fishes 


Physical Society, June r14 -Dr Guthrie, president, in the 
chan —-New Member, Mr Stanley Butler —Mr Hoffart read a 
paper on a new apparatus fo. cglour synthesis, which he ex- 
hibited The colours me obtained by sending through prisms 
the hght from a series of platinum wires made incandescent by 
Grove o other cells Three different rays can be compared or 
superposed at a time by the instrument shown The rays are 
received into the eye through an adjustable eyepiece , and various 
ingemious devices are adopted m the construction of the appara- 
tus The intensities of the lights are regulated by rheostats in the 
circuits of the platinum electro-pyres Lord Rayleigh, Mr Stanley, 
and Prof Perry commented on the apparatus, and Dr Guthrie 
thought that ıt would be useful in studymg colour-blindness 
——Mr Blakley read a paper on the velocity of sound in small 
tubes—a contmuation of expenments formerly brought before 
the Society by the autho: My Blakley showed experimentally 
how his measuements wee made He found that pipes in 
which the upper proper tones wee m harmonic order, or, better 
still, those in which they were far removed from the harmonic 
order, and therefore dissonant, were best for the purpose He 
had obtained velocities from fine tubes varying from rr 4 to 
88 2 mm in diameter, the former giving :324 38, and the latte: 
330 13m per second as the velocity of sound In free air 
Mr Blaixley thought the velocity would come out 331 m per 
second The differences of velocity for the different pipes were 
very regular Jord Rayleigh, Dr Stone, and Dr Guthrie made 
some observations on the paper, Dr Stone remaiking that the 
diameter of a prpe*modified the pitch of the same rate, a fact 
noticed ın musical instrumepts® In experiments on water-waves 
Ir Guthrie had found that 19 rectangular troughs the rate of 
oscillation was less than in circular ones —-Mr Howard read a 
paper by himself and Mı Hayward, on the thermal relation 
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between water and certain salts, such as sulpho-ethy late 
Curves of results were given and inte: preted 


xyal Meteorological Society, June 18 —Mr R H 
, ERS, president, in the char —Dı Benjamin A 
d, Director of the Cordova Observatory, Argentine Re- 
c was elected an Honoiay Member —The following 
ss were read —The equinoctial gales—do they oecur in the 
sh Isles?, by Mr R H Scott, F RS The peuod investi- 
L was the fouiteen years 1849-84, and only those storms 
selected which had attained force 9 of the Beaufort scale 
ore than two stations The :esults show that the storms are 
at exclusively confined to the winter half-year, and also 
for a certain interval, the stream of storm depressions sets 
the British [sles, and then for a time takes another path, 
ng this country at rest In some years there aie as many 
ur or five stoms Jn a fortnight, and in others there are 
, or only one It 1s further*shown that there is no stiongly 
ced maximum at ethet equincx —On the physical signifi- 
e of concave and convex ba.ogiaphic or the:mographic traces, 
ie Hon R Abercromby, F R,Met Soc The author shows 
a fallmg barogram 1s convex when the rate of the fall `s 
asing, concave when decieasing, and conversely, that a 
g barogram ıs convex when the 1ate 1s decreasing, concave 
n increasing As the rate of barometric change 1s piopor- 
ul to the steepness of the giadients which ate passing, and 
wind also depends on the gradients, the author suggests the 
wing rules for judging the coming force of a gale from the 
ection of a barogram —A convex batogiam is always bad 
. a falling baroynete:, and good with a using one, and a 
save tlace 18 sometimes a good sign with a falling barometer, 
not always a bad indication with aiising one The cor- 
ty or concavity of a the:mogiam 1s hkewise shown to depend 
he rate of thermal change A method 1s given by which the 
abution of diurnal isothefmals ove: the globe can be deduced 
1 the diurnal thermogiams in different latitudes, and it 15 
wn that the shape of diuinal isotherms on a Mercator chart 
a limited number of depiees of latitude 1s similar to the 
pe of the curve of diurnal temperature range, if we turn 
e into longitude, and tempeiature into IAtitude, on a suitable 
e—Maritime losses and casualties fo. 1883 considered in 
nection with the weather, by Mi C Haiding, F R Met Soc 
“he helm wind, by the Rey J Biunskill, F R Met Soc 
n account of a wind peculiar to the Ciossfell Range, and its 
sence ıs indicated by a belt of clouds, denominated the ‘‘ helm 
r,” which settles like a helmet over the top of the mountain — 
mate of the Delta of Egypt in 1798 to 1802 during the 
anch and British campaigns, by Suigeon-Major W T Black, 
R Met Soc ‘The author has collected and discussed the 
teorological observations made in Egypt during the French 
i British campaigns at the beginning of the present century 


aeological Society, May 28e—Piof 1 G Bonney, D Sc, 
RS, president, m the chau —John George Goodchild, 
exander Johnstone, and John Tayloi were elected Fellows, and 
of G Menegha, of Pisa, a Foreign Member of the Society 
The following communications were read —The Aıichæan 
1 Lower Palzozoic iocks of Agglesey, by Dr C Callaway, 
= S, with an appendix on some iock-specimens, by Piof 
G Bonney, FRS The object of the autho: was to furnish 
ditional proof of the Aichzean age of the altered rocks of the 
and = Heheld that the Pebidian mass on the north was fringed 
Palzeozoic conglomerates containing, amongst othe: materials, 
‘ge 1ounded masses of Lmestone, denved fiom the calcareous 
aes on the noith coast, these conglomerates being probably 
cepetition by reflexed folding of those which lie at the base of 
2 Paleozoic series In like mane: conglomerates which 
ugined the western (Holyhead). schistose aea containec 
gular pieces of altered slate wndistinguishable from some of 
e Pebidian rocks of the north-west These conglomeiates 
oped to the east, forming the westen side of a syncline Near 
anfihangel were sections which showed not only the Archzean 
e of the gneissic and slaty (Pebidian) groups, but also the 
gher antiquity of the forme: These conclusions were derived 
ym the occurrence of gianitoid pebbles in the slaty series, and 
3m the presence of masses ofthe slate, as well as gneissic 
igments, in the basement Palzozoic conglomerates The 
tthor was at present unable to accept the Cambian age of the 
ower Palseozoic 1ocks, and considered that the? fossils he 
hibited tended to confirm the views of the Swey on the cor- 
lation of those strata The paper eon¢cluded with a sketch of 
œ physical geography as it piobaply existed in Oidovician 
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times An appendix furnished by Piof Bonney tended, by micfo- 
scopic evidence, to confirm the proof furnished by the paper ~ 
On the new railway-cutting at Guildford, by Lieut -Col H H 
Godwin-Austen, FRS, and W Whitaker, FGS In this 
paper the authors desciibed a section exposed 1n a new railway- 
cutting just north of Guildford station The beds exposed aie 
chalk and Eocene strata at the base, with overlying Pleistocene 
or drift-beds The Eocene beds appear at each end of the cut- 
ting, the London Clay iestmg upon Woolwich and Reading 
beds as described in 1850 by Piof Prestwich, and the interest 
of the section ıs due in part to this exposure of the Woolwich 
and Reading beds, which are rarely seen ın this neighbourhood, 
and in part to the thick mass of Pleistocene clays and gravels 
overlying the lower Tertiary deposits The authors pomted out 
that the most interesting questions connected with these Ingh- 
level gravels and sands of the ancient Wey are as follows —1 
What was their relation to the topography of the country ın the 
past? 2 What relation do they bear to the outlines of the 
country at the present day? 3 What ıs their age? They 
showed that when the gravels and sands were deposited the 
main dramage of the country was the same as it now 1s, though 
the river was sixty feet above its present level The sands with 
mammalian bones were probably an accumulation in a re-enter- 
ing bend of the river, similar to one now existing a little further 
north The river appears at first to have been more rapid, when 
the lower ironstone gravels were deposited , then slower, when 
the sands accumulated Some change of levels ensued, and a 
considerable portion of the deposits was removed before the 
upper strata of loam and flints were formed It 1s pnobable that 
the gorge of the Wey was no longer an outlet to the north whilst 
these beds were being deposited In general the loam and flint 
beds are horizontal, whilst ın some localities they are displaced 
in a manner remarkably lıke what is seen in the Glacial deposits 
of Alpine valleys They contain land shells in places The 
land surface indicated by the lower piavels and sands at Guild- 
ford 1s of older date than that desculbed by Mr R A C 
Godwin-Austen ın the country to the southward, and especially 
in the valley of the Tilimgbourne The deposits near Guildford 
belonging to the two epochs were noticed in some detail Both 
are pre-Glacial, and have been formed when the climate was 
temperate The overlying Glacial deposits formed of chalk- 
detritus, flints, and loam are attributed to the action of land 1ce, 
and the probable effects of a low temperature are described and 
ulustiated by those observed on the plateaus around Chang 
Cheumo in Tibet —On the fiuctification of Zetllerza (Spheno- 
pteis) delicatula, Sternb , sp, with 1emarks on Ursetopteris 
(Sphenopteris) tencila, Brongn , sp , and Aymenophylistes (Spheno- 
pteris) quadridactylites, Gutb , sp, by R Kidston, F G S —On 
the 1ecent encioachment of the sea at Westwaid Ho !, North 
Devon, by Herbe:t Gieen Speaamg Comm» nicated by Prof 
Piestwich, F R S —On further discoveries of footprints of Ve- 
tebrate animals in the Lower New Red of Pemiuth, by George 
Vaty Smith, FG S 
PARIS 


Academy of Sciences, June 16 —M Rolland, president, in 
the chaw —Obituary notices of M Bousson, by M Laney, of 
M Girardin, by M Peligot, and of Mi MacCormick, by M 
Peligot —Note accompanying the presentation of the second 
edition of his ‘‘ Elementary Treatise of the Celestial Mechanism,” 
by M H Resal —Note on a communication from Dr Tholozan 
regaiding a meteorite reported to have fallen in Febuary 1£80, 
at Velamin, in the district of Zer.nd, sixty mies west of 
Teheran, Persia, by M Daubrée An analysis of the fragments 
submitted to the author 1evealed the piesence of bionzite, 
peshamite, peridote, nickel, and granulated iron, thus showing 
the same constitution as that of the 1emarkable meteorites of 
Lopiofio (1842), Esther®lle (1879), Haimbholtz (1856), and 
Newton County, Arkansas (1860) —Graphic methods appliid to 
the ait of engineering histouc aspect of the questioneand claim cf 
puoty of invention of certain appliances for transporting large and 
bulky masses, by M L Lalanne —Identification of the recently- 
explored Wed Margelil and Lake Relbiah, Tunis, with the ancient 
River Tnton and Tuton Gulf, by M Roure Lake Kelbiah, 
which still communicates mtermittently with the sea between 
Carthage and Hammamet (Hadiumetum), appears to be the 
laigestin North Africa, with a circumference of nearly thirty 
miles at low wate: and a l€ngth of twelve miles It 1s flooded 
throughout the year, and was ev.dently a marine mlet within 
compatatisely recent times —Desciiption of a new apparatus for 
*evapoiating and distilling, specially sytable for the pneumatic 
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treatment of saccharine juices (two illustrations), by M F Cal- 
liburcés —-Remarks on the Polai spots obseived on the planet 
Venus at the Meudon Observatory, by M E L Tiouvelot — 
On the national 100ts in equations of the second degree, by M 
A E Pellet —On the position to be assigned to the mean fibre 
in curved pieces in the theory of iesistances, by M H Léauté 
—Note on some colloidal compounds derived -fiom hydrate of 
iron, by M E Girmaux —Chemuical researches on the mitric 
acid of the nitiates present in vegetable tissues, by MM A 
Ainaud and L Padé —Desciiption of a new and effective pro- 
cefs of soldering aluminium and using aluminium in the solder- 
ing of other metals, by M Bourbou.e —-Account of a simple 
process for pu1ifying arseniteious zinc, by M L L’Hote —Note 
on the nervous system of Hyalmeaca tudbicola, Mull, Eunice 
torguata, Quati , Lumb iconerers tmpatiens, Clap, anc othe 
members of the Eunice family, by M G Piuvot --Researches 
on antiseptic substances and the consequences resulting from 
then use m stugical pract'ce, by M B Ratimoff—Rematks 
accompanying the presentation of M Capellimi’s work on “‘ The 
Uppe: Chalk and Piiboma Gioup in the Northern Apennines,” 
by M Hébert 
BERLIN 


Physiological Society, May 16 —Piof Waldeye 1ead a 
communication fiom Mı Hoggan of London, on an investiga- 
tion upon the neve-endings m the shin of the Poiaı bear The 
iesults of this investigation hive aleady been published ın 
English The piepuations which had been sent over by Mi 
Hoggan were exhibited in the demonstration-hall of the Institu- 
tion —Heri Schmey gave a slot account of an investigation 
upon the alte:atrons in the sense of touch which supeivene in 
the skin afte: certain tieatment Afte: having by several weeks’ 
practice fixed a determinate constant for his ‘‘sensation-cicles ” 
(ze foi the temtornes on his skm which couesponded to a unit 
of sensation), he made experiments tpon himself to determine 
the influence of the fatigue of an extiemity upon the sensibility 
of the shin, futher, as to the effects of the application of a 
mustard smapism, of a hypeicemia produced by nitrite cf amyl, 
and again of pressue on the nerve supplying the particular 
poition of shin experimented upon He found among other 
things that in the fustistage of shin immtation by a smap’sm the 
sensibility of the skin was incieased, in the second stage ıt was 
diminished, and that pressuie upon the ulna: nerve was followed 
hy a lessened sensibility -ın the area of its distribution —Piof 
Kionecke: desciibed the expeizments made by Dr Markwald 
to determine accuiately the effects of Secale cornutum and its 
vallous constituents,—the physiological effects of the following 
preparations m particular which me known in commerce and 
have been intioduced into piactical medicine, were the subject 
of investigation , these were Extiactum Sechs cornut, Eigotin 
fiom various sources, Ergotinin, and Scleiotime acid Al the 
physiological actions, those upon the uterus as well es those 
upon the 1egularity of the heart-beat, upon the blood-pressure, 
and the haemostatic effects were investigated, in some cases mdi- 
vidually, ın otheis collect ely, on dogs and rabbits The Ex- 
tractum Secalis coinuti fist raised the blood-pressure, which 
afterwards sank to below the nomal, and afterwards gradually 
1ose again to the normal height or to a little above it The 
j resumption that a complex preparation caused the mixed action 
was vefed in subsequent experiments Foi the ergotin pio- 
duced in different degrees, according to the purity and goodness 
of the preparation, a more or less marked inciease of the blood- 
pressure, which was followed by a sinking to the noimal level, 
whereas scleiotime acid always produced a fall of the blood- 
pressure, followed by a use to the normal pressure The pulse 
showed slowings after the exhibition of ergotin, interrupted by 
saccessions of accelerated pulsations, giving rise to the impres- 
sion that this drug elicited a periodic etimulation of the vagus 
Chis phenomenon did not occu after section of the vagi, and 
was peculiai eto this preparation Satisfactory evidence of the 
existence of haemostatic properties in ergotin could not be ob- 
tuned, though these were present m an emiment degiee m 
sclerotinic acid , the amount of blood that flowed oùt of a cut 
artery in a unit of time after the exhibition of eigotin actually 
meieased to an insignificant extent, whereas it decreased very 
considerably afte: exhibition of scleiotinic acid Upon the con- 
waction of the uterus the preparations secale extract, ergotm, 
and sclerotinic acid hase alike a decided effect, but ergotinin, 
which occurs m commerce in the form of a solution, was im this 
respect, as well as in the other 1espects previously investigated, 
sometimes inoperative andat pther times uncertain Rules for 
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the therapeutical use of the pieparations can easily be de 
form the physiological actions above described, but it 18 
1emaiked that scleiotinic acid is very painful as a subcuta 
mjection This 1s not the case with*a solution of eigotin 
results of the mvestigations weie illustrated by Piof Kion 
by means of numeious diagiams of curves 
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Imperial Academy of Sciences, May 23 —L Kaip 
on gail-mites (Phytoptus, Dugg) —L Doedenlein, contribr 
to a knowledge of the Japanese fishes -—R Wegscheide 
isobutyl-naphthalene —E Spiegle:, on an acetamine of th 
series of high molecular constitution 

May 29 —Anniversa.y Meeting —-The meeting was op 
in presence of the Ciown Pimce Rudolf by the Cwator o: 
Academy, Aichduke Rame: —-The Repoits of the past 
were 1ead by the General Secretary, Piof Siegel, and 
Secretary of the Matematical afid Natuial Science Class, - 
Stefan —Obituary Notes weie iead by the Secretaries or. 
members deceasec—Piof T W Gintl (Piague), Sir Ed 
Saoine Jean Baptiste Dumas, Joachim Banande, Julius Sch 
(Athens), Adolphe Wurtz —The Reports were also read or 
work done by the Piehistoric Commission and the Cential 
stitute of Meteorology by Prof Stefan It was stated in 
Report that the meteorological stations incieased in nur 
during 1883, ten stations being added duiing this year, and 
a registering anemometer had been set up on the summ 
the Obir Mountain (2147 m ), which works regularly —1 
Emil Wey: of Vienna University gave an address on the 
metry of the ancient Egyptians, dealing withthe contents o 
papyrus, Rhind . 
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CHOLERA AT TOULON 


HE doubt which exgsted as to whether the outbreak 
in and about Toulon was true cholera 01 only the 
sporadic type of the disease must be regarded as set at 
rest, indeed, from the date when the details of the out- 
break first became public, ıt 1s probable that those who 
declared the affection to be only of a local and sporadic 
character were mainly influenced by political motives 
Dr Fauvel apparently now stands alone in the determi- 
nation not to admit that the epidemic 1s the same as that 
which 1s known as Asiatic m type, and the fact that the 
source of the infection cannot by any chance be attributed 
to England ıs almost enough of itself to mould the views 
of this able physician The onset of the disease, the 
sudden outbursts during its subsequent course, its diffusion 
to othe: towns and places, and notably to Marseilles, and 
the fatality attending it, all prove that we have not to do 
with the disease which in this country goes by the name 
of English cholera, and which when occurring in hotter 
chmates and unde: favouring conditions of filth is known 
as_spoiadic, but with true cholera, such as was impoited 
into the south of France and into England from 
Alexandria in 1865 and 1866 
Of the future course of the epidemic it 1s at this stage 
almost impossible to speak with any authority, but it 1s 
very certain that occasional lulls in the number of attacks 
—occurrences which are 1mmediately reported as indi- 
cating a subsidence in the outbreak—-cannot be regarded 
as having much significance ın this respect, for it 1s one 
of the essential characteristics of cholera, especially in the 
early stage of an epidemic, to exhibit periodic fluctuations 
both in the number and in the intensity of attacks So, 
also, the hold which choleia acquires in any town or 
district is largely dependent on the sanitary crcum- 
stances of the locality, and ıt 1s well known that in Toulon 
the conditions of filth which so especially favour the 
spread of that disease aig exceptional in point of general 
pirevalence*’and intensity Marseilles stands much mgher 
m this respect, but French towns which are regarded as 
ranking among the most advanced ın so far as their 
sanitary cuicumstances aie concerned stand but low in 
the scale when compared with the healthy towns of 
England 
Another circumstance has réndered it well-mgh 1m- 
possible to foretell events, and that is the flight of panic- 
stricken persons to all parts gf the country Instead of 
dealing with the outbreak gn its early stage, the French 
authorities made a secret of the matter, and by the time 
that the Government which takes precedence of all others 
in extolling the virtues of cordons sanitaires weie piepaied 
to act, they found that their secret had oozed out, and 
that thousands had fled beyond all cordons, and so once 
again the fear of restrictive measures such as quarantine 
and its allied practices has defeated the very objects 
which the advocates of that system s@ unhesitatingly 
claim for them 
Bringing the lesson of the epidemic home to ourselves, 
it must be admitted that, with ‘the constant communica- 
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tion which exists between the various French and Enghsh 
ports, we are not free from the risk of having cholera ım- 
ported To prevent importation by imposing a lengthened 
quarantine on the almost numberless vessels arriving in 
England fiom the various French ports would be an im- 
possibility , and our Government, fortified by the decision 
of the last European Conference held at Vienna, will un- 
questionably trust, as heretofore, to a combined system of 
inspection and isolation For this purpose all the Orders 
and Regulations which were re-issued during the preva- 
lence of cholera in Egy pt last autumn remain in force, as 
also does the special provision that persons removed to 
the hospitals of the Metropolitan Asylums Board are not 
to be regaided as having become pauperised in conse- 
quence of such removal At our various ports vessels 
arriving from infected places will be inspected, first by 
the Customs Officers, and then by the Sanitary Officers 
of the poits, all cases of cholera or choleraic diarihcea 
will be at once removed to such hospitals as have been 
provided fo: the purpose , any doubtful cases will be de- 
tained to undergo a shoit supervision , the healthy will 
be allowed to land, and no detention of the ship or of 
persons on board will exceed forty-eight hous, a period 
regaided as ample in view of the short period of incuba- 
tion in the case of cholera 

Last year, when the question of the importation of cholera 
from Egypt was so urgent, the Local Government Board 
issued a special Memorandum to port, urban, and rural 
sanitary authorities, uging them to observe the utmost 
cleanliness in relation to all sources whence any pollution 
of wate: drunk o1 of air breathed could possibly emanate, 
and a vast amount of valuable sanitary work was carried 
out with the object of preserving water-sources from con- 
tamination, of excluding sewer: and drain an from dwell- 
ings, and procuiing the rapid and 1egulaı removal of all 
sources of nuisance and offensiveness from premises 
We shall this yea: piofit fiom so much of that work as 
was of a permanent character, but since it 1s essentially 
on cleanliness of all ow surroundings that we must rely, the 
woik of 1883 should be continued and renewed this year 
Such work 1s neve: wasted Even should cholera die out 
in the south of Fiance, and never come nearer to us than 
it has done already, progress in sanitary work will be 
amply remunetative in the prevention of those diseases 
which, in point of origin, so much resemble cholera, and 
it will, in addition, tend to the moral and social improve- 
ment of those who only chng to filthy surroundings 
because the means of cleanliness have never been pro- 
vided for them 

We are glad to learn that Dr Koch, the chief of the 
recent German Cholera Commission to Egypt and India, 
has left Berlin fos Toulon His journey is undertaken 
partly at the wish of the French Government, who are 
anxious to know more of the methods of investigating and 
suppressing cholera which that gentleman has pursued 
with Such signal success* Di Koch ıs gomg to «France 
alone, although he had full permission to take with him 
any of his recent colleagues in Egypt and India 
Moreover, the German Imperial Cholera Commission 
has concluded ıt% dehberations The result has now 
been submitted to the Government, and will be ımme- 
diately pubhshed The Commission holds that the sanı- 
tary condition of Germany ın general ıs not favowable 
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to the outbreak of the epidemic here Further to lessen 
the danger, every separate household 1s to be requested 
immediately to, carry out scrupulously the ptecautions 
and oiders in, reference to disinfection which aie to be 
issued by the Government 


° TIE EARTH AS A GLOBE 


Die Erde als Weltkorper, thre Atinosphare und Hydro- 
sphare, Astrononische Geographie, Meteorologie und 
Oceanograpize Von Dr Juhus Hann Pp 209 
(Piag F Tempsky, Berin G Freytag 1884) 

T sometimes happens that the leading words ın the 
title of a book give a very inadequate impression of 

its contents Such, to an English reader at least, might 
be the case as regaids the work before us We should 
have rather anticipated a discussion of the relation of our 
globe to the surrounding univeise, or at any rate its 
position as a member of the gieat family dependent on 

‘the same central source of light and warmth A com- 

patriot of the wiite1, 1t 1s but fair to suppose, would have 

formed a juster anticipation of what the title-page ev- 

presses and the contents explayn, that we have here a 

description of the earth as an isolated globe The fist 

section sets befoie us its form, dimensions, density, 
seasons, Magnetism in its several aspects, and auroral 
ilumination The following one discusses the varous 
conditions of our atmosphere with regard to temperature, 
pressure, humidity, 1ainfall, winds, cyclones, and alf that 

English people express by the brief and usually not eom- 

plimentary phrase, “the weather” The third section 

relates to the “hydiosphere,” or fluid envelope, com- 
prising its extent, colour, saltness, temperature, currents, 

‘waves, and tides This piogiamme is caned out not 

only with a great deal of industry, and cate, and judg- 

ment, but with a clearness and facility of expression which 
aie not always remarkable in scientific treatises We aie 
very favourably impressed by ıt as a whole, and look upon 
it as a very valuable addition to the branch of science 
which it undertakes to elucidate At the same time there 

‘are a few respects in whick improvement might be desir- 

‘able We should have prefered, for instance, some ex- 

planation of the compairatn e imperfection of the longitude- 

measures obtained fiom Jupiter’s satellites, as well as 

‘from lunar distances , the aeronautic details might have 

borne expansion with advantage , and we are a httle dis- 

appointed in the very scanty notice of atmospheric elec- 
tricity Of this it may indeed be sard that its investigation 
1s pecularly difficult, and that many of its modifications 
hitherto defy explanation, but ıt would have been, we 

“venture to think, a preferable course, especially as so 

much paims have been taken with emagnetism, 1f more 

explicit reference had been made to an influence of so 
powerful, yet so occult and mysterious a nature 

We may add, though we are treading on uncertain 
giound, that-our authors descriptions of the ‘English 
climate, or rather of what he consideis that it ought to 
be, with regard to dryness or the reverse, ale not alto- 
gether ın agreement w:th our own experience The 
character of our month of February} as expressed in the 

very ancient and still surviving epithet, “ fill-dyke” (o1 

“fill-ditch ”}, or in an gid rhyme of the seventeenth 

century— 
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“ Foul weather 1s no news, hail, rain, and snow 
Are now expected and esteem’d no woe, P a 

does not tally well with our author’s estimate of January 
as the most rainy of months, at least in West England, 
and his description of October as having a full maximum 
of rain in East and a secondary maximum in West 
England matches as little with he traditional remark of 
half a century ago, that eighteen fine days always occur 
in that month Nor again is the April of West England, 
as he asserts, characterised by dryness, which used to be 
predicated of March, together with, in our grandsires’ 
remembrance, a degree of heat which caused the unyoking 
of the weary ox during the noontide hours, so that we- 
find in tnese instances the anticipation or postponement 
of a month Our ground however is, as we have said, 
somewhat insecure and we are obliged to admit that our 
old-world 1emembrances are often as far out of keeping 
with our present experience as the theoretical deductions 
of Dr Hann The October of late yeais has certainly 
not maintained its 1eputation for fineness, and we miss 
the regularity as well as the intensity of the equinoctial 
gales There is an element of uncertainty and instability 
not only in the daily or monthly condition of the weather 
but ın its annual reewsence, at least as far as our own 
chmate 1s concerned, and it has presumably a much 
wide. extent a similar remark as not unknown in 
Switzerlard, and was confirmed as to North Italy by the 
disappointing expenence of that most accurate astro- 
nomer, Baron Dembowski, who in his latter years had, 
as he informed the writer of these lines, to contend with 
an unwonted amount of unfavourable skies Such varia- 
tions may possibly be very slowly periodical, and, if so, 
their recurrence might well be the subject of a careful 
examination The weather-lore of modern days 1s un- 
doubtedly far in advance of the imperfect forecasts of a 
century ago, and the pages before us have done well in 
aid of its further progress , but experience shows that the 
science of meteorology requires to be set upon a deeper 
and stonge: foundation The neglect of one or more 
unperfectly appreciated factors? ıs probably indicated by 
the uncertainty or inconsistency of the results One such 
factor may 1eadily be pomted out in electrical agency, 
latent on every side, but awakened from time to time in 
manifestations equally fearful aed incomprehensible How 
to take due account of this all-pervading influence 1s a 
problem for future generations 

In closing our brief notice of this valuable work we 
would especially allude to the especial clearness—with 
few exceptions—of the very satisfactory as well as 
numerous diagrams which illustrate ıt So far as we have 
observed, the faults of the book arevery few - the greatest, 
as far as Enghsh students are concerned, 1s one that may 
easily ve rectified and we trust soon will be—its appear- 
ance in a foreign tongue 





PRACTICAL BOTANY 
Das botantsche Practicum Vog Dr Eduard Strasburger, 
(Jena Gustav Fischer, 1884 ) M 
Te production of a series of important works in 
rapid sugeession has pointed out Piof Stras- 
burger as one of the mest promment figures among 
botanists of the present century It will be 1eadily 
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seen from the character of his researches, which deal for | of the whole bundle-systems in those plants may be very: 


the most part with questions of minute structure and 
development, that ħe combines unusual power of close 
observation with originality of treatment and wide know- 
ledge of methods These qualities, together with a clear 
style of exposition, are those most needful*for the produc- 
tion ef a handbook for the guidance of students in the 
botanical laboratory , anti the result does not disappoint 
the expectations of these who hawe been awaiting the 
appearance of Prof Strasburger’s volume 

The 6¢0 pages of which the book consists are printed 
partly in large, partly in small, type, the former being m- 
tended for the beginner, the latter for the use of more 
advanced students The whole 1s divided into thnty-four 
lessons, corresponding to the number of practical demon- 
strations habitually given in the course of one semester 
ina German University But, as the author freely admits 
in his preface, it ıs not assumed that a detailed study of 
the objects named in one lesson could be made in the 
tune during which one demonstration lasts , it 1s, however, 
stated that the time would usually suffice to give the 
student a general idea of the most important points 
With due deference to Prof Strasburger, in this admission 
lies the weak point in the book , 1f such a system as this 
be adopted with students on their first entrance into the 
botanical laboratory, and 1f the work be so presented to 
them that ıt should*appear to them desirable rather to 
huny through the study of a number of objects than to 
pay closer attention to a few, the result would naturally 
be the encouragement of a superficial style of observa- 
tion , this method ıs not at all cofisistent with that usually 
adopted by German professors, and our experience as 
teachers on this side of the Channel does not lead us to 
approve of it If, however, the student be not limited in 
respect of time, he would by carefully and successfully 
working through the course, both of large and small type, 
laid down for him, find himself at the end of ıt an accom- 
plished laboratory botanist, well fitted to strike out a line 
of research for himself 

After giving a short introductory desciption of the 
microscope itself, and a fist of makers and prices, Prof 
Strasburger leads the student on by gradual steps, from 
the observation of starcH-grains and their 1eactions, to 
the more complete study of fthe cell, with its included 
bodies, special attention Being paid to the plastids and 
then various modifications Having thus become ac- 
quainted with the general morphology of the cell, he ıs 
introduced to the study of tissues, the epidermis with its 
appendages being taken first, and subsequently the vas- 
cula: bundles and surrounding tissues, as seen succes- 
sively in the axis, root, and leaf, the constituent elements 
of these several tissues m the fhature condition are made 
the subject of detailed observation It 1s to be remarked, 
however, that httle attention 1s paid to the comparative 
study of the course of the vascular bundles in the shoot, 
and the methods of its investigation, ıt 15 true that on 
pp 282-303 this subject 1s dealt with ın small type, but 
even theire the treatment is almost entirely confined to 
the modifications of ariarfgement at the point of transition 
from stem to root , thus the student who works through 
the laige type only will gain a very complete knowledge 
of the details of structure of the vascular bundle in various 
types of plants, while his knowledge of the arrangement 


limited 

This couise of study of the tissues of the vascular 
plants in the mature condition having occupied eighteen 
chapters, the 19th and 2oth are devoted to a comparative 
investigation of the structure of growing points of stems 
and roots, and the development of tissues, while later 
chapters deal successively with the structure of the vege- 
tative organs of the Mosses and of various forms among 
the Thallophytes In Chapters XXIV -XXXII Prof 
Strasburge. treads upon ground which is peculiarly his 
own, and biings before the student ın succession various 
examples ilustiating the reproductive processes in plants, 
starting from the lower forms, and proceeding to those of 
higher organisation In the concluding chapter he illus- 
trates the processes of nuclear- and cell-division by means 
of examples already familiar to those who have followed 
his brilhant researches m this quarter 

The whole book thus forms a compendious and, m- 
cluding the small type, a very complete course of 
instruction for the student in the botanical laboratory 
Throughout the text ample information 16 given as to 
methods of treatment, and the use of reagents, and this 
information is drawn together and made accessible by 
means of a special index (No III) Of the othe: indices, 
which form a most valuable addition to the work, the first 
refers to the names of the plants investigated, and the 
second to the instruments used, while, finally, No IV isa 
geneial index to names, reagents, and apparatus 

Prof Strasburger has treated the question as to the 
advisability of placing drawings of the objects under m- 
vestigation before the student in the laboratory in a fiuly 
characteristic manner He has illustrated his book by 
182 woodcuts, all of which have been specially prepared 
for this work Whatever may be our views as to the 
effect of the use of such figures on the student, these, 
being drawn in Prof. Strasburger’s well-known style, con- 
stitute in themselves a most welcome addition to the 
figures hitherto published 

There can be no doubt that among senior students and 
teachers this book will be appieciated as its great ments 
deserve, and that it will henceforward be an indispensable 
item in the furniture of the botanical laboratory But, as 
may be gathered from what has been said above, it 1s no 
book for the cramming student, time must be allowed, 
and even more time than its author seems to realise, if 
full advantage is to be reaped fiom the course laid down 
For this reason it is to be feared that it will not be so 
popular among our junior students as with those who are 
in a position to judge better of its value FOB 





LETTERS TO THE EDITOR 


[ The Editor does not hold himself responsible for phi expressed 
by kis correspondents Neither can he undertake to 1edurn, 
or to correspond with the writers of, rejected manuseripts 
No, notice ts taken of anonymous communications, 

[Tie Editor urgently requests correspondents to keep ther? letters 
as short as possible The pressure on his space 1s so great 
that wi ts impossible otherwise to unsure the appearance even 
af communications contaimng interesting and novel facts ] 


Chalk and the ‘‘Osigin and Distribution of Deep-Sea 
Deposits” 


IN a letten of Mr Staikie Gardner’s in the last number of 


} NATURE (p 192), he stated that*my opimion as te the Chalk 
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having been a shallow-water: deposit was ‘based exclusively on 
the piesent habits of the very few genera of Mollusca that 
have survived from the Chalk period, and seems quite 1n contia- 
diction to the fai mme important groups, the Sponges, Echino- 
demata, and the minute organisms of which the formation is 
so laigely compoted, while no opmion has yet found its way into 
the hands of geologists regarding the depth of wate: indicated 
by the Crustacea and the fishes of the Chalk” Mr Gadner 
appeais to have oveilooked that passage in my Address to the 
Biological Section of the British Association (to which he 1efers 
in. his lette1), wh-rein I added, ‘ Mr Woodward tells me that 
the Chalk Ciustacea aie shall w-wate: forms” Di Wood- 
ward is certainly no mean authonty on fossil Crustacea As to 
the surviving gene-a of Chalk Mollusca bemg ‘‘ very few” in 
numbei, I would iefe: him and my ieaders to the long hst 
of genera given ir. my Addiess, which was fuinished by our 
great paleeontolog:st, Mı Etheridge, and to the exclusively 
littoral habits of some of those genera And with respect to 
the Sponges, Echinodermata, and minute organisms being “‘ far 
mole important groups” than the Mollusca, I must leave that 
question to natwialists in general Sponges (silicious as well as 
horny or ceiatose), and Echinoderms ate notoriously not restricted 
to deep wate: Quite the contiary  l|hey live at every depth 
from the shore between tide-marks to the abyssal and benthal 
zones ‘Lhe ‘‘mirute organisms ” which enter so laigely into the 
composition of the Chalk, for the most part, if not entnely, 
inhabit the surface of the sea J] Gwyn JEFFREYS 
June 30 


e—a 


Protcplasmic Continuity in Plants 


In he very interesting aiticle on ‘‘ The Continuity of the Pro- 
toplasm thiough tae walls of Vegetable Cells,” which appeaied 
in NATURL of June 19 (p 182), reference 1s made to the doubt 
which still exists as to ‘‘whethe: the continuity 1s maintained 
from the earliest stages, or 1s established tate: ” This point is so 
important ın its physiological bearings, as the article goes on to 
show, that I may, perhaps, be allowed to state that, with regaid 
to one gioup of plants, the question appeais to be aleady settled 
I allude to the Red Sea-weeds oœ the Plosader The wiiter of 
the article makes no mention of these plants, but, as I have 
desciibed elsewhae (see £7 2t2shk Assoctation Report, 1883, p 547, 
and Journal of Botany, Febuary and March 1884), many of 
them exhibit a very notable system of intercellular connections, 
which, extending ovei the whole thallus, renders the protoplasm 
practically continuous from the base of the frond to the extiemities 
of its furthest rarnifications Now in these cases the continuity 
is certainly maintained from the fiist, and is due to the mode of 
cell division by which the thallus 1s built up Into the details of 
this there 1s no need to ente: fuirthe: than to say that, when the 
protoplasmic body of a cell divides mto two or more portions, 
these d> not beccme completely separated fiom one another, but 
remain connectec zler se by stiands of piotoplasmic matenal, 
which grow in thickness with the giowth of the cells, and thus 
maintain the continuity fiom the earliest stages onward So far, 
then, as concerns the /V/orrdee, I venture to think the physiological 
unpoit of the phenomena of continuity may be safely discussed 
on the assumption of its existence ab tz:t:0 What that impoit 
may be I do not propose to conside:, my object being simply to 
point to the Alortudee as throwing valuable light on the whole 
subject, and giving some support to the view that “the entue 
plant o1 organ 1s practically one whole—one mass of piotoplasm 
cut up into chambers which communicate with one another, and 
bounded by a membiane on the externo: ” J HOMAS Hick 





Aseismatic Tables for Mitigating Earthquake Shocks 


WITH 1espec: to Mi C A Stevenson’s letter in your last 
issue {p 193), I may state that my info'mation was obtaimed 
from Mr R H “Branton’s paper on “Ihe Japan Lights” im 
Proc dust Civ Eng, vol alvu, pp 68, 35, and fiom the 
communication by Messis Stevenspn in the ‘‘ Discussign” on 
that paper (pp 26-29) The results 1eferred to by Mı Steven- 
son have, peihaps, been obtaı ed since this pape: was iead 
(November 14, 1876) W Torley 

28, Jermyn Street, London June 27 


Black Rain 


A REMARKABLE showe1 of blach iain fell here and in the 
neighbouhood last Sunday, the #2nd inst The forenoon had 
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been fine, though somewhat hazy, but about 3 30 pm heavy 
cumul: formed to north and north-west Guadually a dense 
mass of clo ıd and haze came fiom the nogthward, presenting a 
luud, thieatenmg aspect, and ıt become so dark that one could 
not 1ead a book indoos At 4 30 iam began to fall, at 
fist a few drops, and soon after a heavy downpour When 
this commenced Imoticed a number of black objects floating in 
the au, which I at fust took to be flies or winged ants, but they 
rapidly increased ın numbei, and gn looking at them more 
closely I foand them to be particles of soot, on an average about 
the size of the common fly Then numbe: was so great that, 
it appeared for ten minutes to be snowing black, the descent of 
the blachs being slow, hke that of snowflakes After it had 
rained heavily fo. fifteen minutes, these “‘blacks ” ceased and 
the an became lightei:, but the 1ain continued for another how, 
and altogethe: I measuied 30 inches in my gauge I find on 
inquny tha: this blach rain was noticetl in the whole neighbour- 
hood—at least fom miles to the north-east and two mules to 
westward, herce ıt cannot have been due to local chimneys - As 
far as I can ascertain, the shower was entuely local, it seems 
to Fave followed a narrow course from north to south only a few 
miles wide and did not extend to either Eastboune or Hastings 
Fletch.ng, Sussex, Jume 24 W J TRLUTLER 
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A Cannibal Snake 


RATHEK a strange occurence came 1ecently before my notice, 
and thinking perhaps you might care to insert 1t ın your columns, 
I send you the facts of the cncumstance <A few days since, 
towaids evening, I hlled a snake just close behind my house , it 
measwued about a yard ard a half m length, was one of the most 
deadly of the numerous hinds of snakes found in Java, and bears 
the name of ‘‘Oela: belang ” On examining it later I found 
what I thought to be the ‘ail of another sfhall snake piotruding 
fiom its mouth, but on pulling it out I was gieatly smpused to 
discover that ıt was 1eallv a snake of the same species, and of 
almost the same length There was certamly not more than 
thiee inches’ difference in the length of the two snakes, and at 
the time I killed the outsi snake only about an inch and a 
half o two inches of the tail of the one he had swallowed pio- 
tiuded from his mouth The outside Snake was of course con- 
sideiably the thicke: of the two, but this may be attributed to 
his having swollen afte., or :ather duung, his tiemendous meal 
The natives here say that the two snakes must have been fighting, 
the victo: afterwaids swallowing his opponent I should be 
pleased to know whetlie: such an instance has ever before been 
brought before yow notice, or whether it 1s really an uncommon 
case Epwin H Evans 

Soemedang, Java, May 20 $ 





Peronospora iffestans p 


ON tne 22nd inst I observed that this fungus had appeared 
on the naulm of the potato crop m one or two places in my 
gaiden an this city Onexamuning to-day a potato ans in another 
gaiden a nule distant iom mine, I perceived that that crop was 
hkewise affected Consideiing the dfyness of the spring weathel, 
the appeaiance of the disease is remaikaple According to my 
observation, the attack of the mould is a month earher than 
usual It may be added that hereabouts, this season, blight of 
all hinds is prevalent, while last yea: was blight free Inclosed 
1s a specnnen of diseased haulm J LL Bozwarp 

Worcester, Tune 24 





KEPHIR 


[5 No 10 of the Journal of the Berlin Chemical Society 
for June 23 18 a communication on this substance by 
M Strave of Tiflis, continued fiom a previous note in 
the same journal of February 25 
Kephir 1s a form of fermented milk which has been 
plepaied and in use amongst the inhabitants of the 
Northern Caucasus for a gieat length of time, and occupies 
with them a similar position a8 an article of diet and 
medicine to that of kumis in the south-eastern steppes of 
Russia e. ° 
Kumis was firss brought into notice in 1784, and, has 
since then been petty fully imvestigated and taken a 
definite position, but képhir has only been generally 
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known even ın Russa for about two years, although 
several notices of 1ts medicinal properties have been con- 
tributed to the Caucasian Medical Society The know- 
ledge and spreadufg use of this new drink in Russia dates 
apparently from an investigation and paper read on this 
new ferment product by E Kern at the Moscow meeting 
of the Imperial Naturalists’ Society in 1861 

Kephn is prepared by fermenting milk, either sheep’s, 
goats’, or cows’ milk, weh what are termed kephi-grains, 
the process taking place ım leather bottles (Burdzks) 
These grains are the ferment proper, the leather bottle 
not being supposed to be absolutely necessary During 
the fermentation the milk becomes very much changed, 
and at the same time there is a reproduction of the 
ferment substance or kephir-grains, which 1s removed 
after a certain stage ef fermentation has been reached, 
and after drying in the sun may be preserved, and seives 
again to effect the fermentation process Nothing 1s 
known of the origin of this peculiai ferment An analysis 
of the giains dried at 100° C gave — 


Water II 21 
Fats . 399 
Soluble peptone substances 10 98 
Pioteids soluble ın ammonia IO 32 

ia potash 30 39 
Insoluble ” ; 33 II 


The msoluble residue exhibited under the mucroscope 
an intimate mixture of yeast-cells, and the Bacterzum 
dispora caucasica with a few Leptòthrn and Ordinum lactis 
possibly as accidental This 3311 per cent of msoluble 
matter seems to be the only active pait of the kephn 
grains On preparing some kephir in bottles with this, 
the product became slightly effervescent after twenty-four 
hours, and contained a small amount of alcohol After 
three days the amount of alcohol and carbonic acid was 
much increased On making dn examination of the fer- 
mented hquid after oye, two, and three days respectively, 
the quantity of casein found was practically the same in 
each case But on treating the casein so obtained with 
dilute ammonia and then dilute potash solution, in no 
case was there a complete solution An amount of 
insoluble residue was obtained from the fherd-day ex- 
periment of 22 per cent of the casein, and which con- 
sisted entirely of yeast-cells From this ıs concluded 
that the fermentation of the milk ıs entirely due to 
Saccharomyces mycoderma, the Bactertum adispora catt- 
casica not taking any part im the fermentation, and this 
seems to be further supported by the fact that the 
“ fmshed” dunkable kephir will start fermentation in 
fesh milk in the same hanner as the kephu-grains 

The Bacterium “ dispora” which Kein noticed, and to 
the action of which he ascribed the peculiar pioperties 
of kephir, probably results, in quite a secondary manner, 
from the employment by the people m the Caucasus of 
the old leather: of the bottles in which kephir has been 
fermented In this process ın leather bottles the yeast- 
cells are in contact with the leather, and to some eatent 
possibly grow or extend into it, so that they become modi- 
fied physically, and the 1apidity of fermentation 1s much 
lessened Any animal tiggue which has become, as it 
were, saturated or penetrated by yeast-cells 1s capable of 
causing sugar solutions and also milk to ferment, and can 
therefore be used an place of these kephu-grains for the 
preparation of kephir 





HENRY WATTS, FRS 


WE regret to annownce the death of Mr Henry Watts, 

F RS, the well-known chemist, he died on June 

30, of syncope from failure of the -hearj’s action, after a 

very short illness 

Henry Watts was born in London on January 20, 

1815 He was educated’ first at a private schoęl in 
+ 


London, and subsequently attended lectures atthe Un- 
versity College, London In 1841 he graduated as 
Bachelor of Arts in the Unnersity of London In 1846 
he entered the Birkbeck Laboratory of Chemistry, then 
recently established at University College, as assistant to 
his highly valued fiend, the late Prof Fownes, and in 
that capacity was engaged ın directing the work of the 
students till the death of Piof Fownes m 1849, and after- 
wards till 1857 unde: Prof Wilhamson In 1848 he was 
engaged by the Cavendish Society to prepare æ transla- 
tion, with additions, of the great “ Handbuch der Chemie” 
of Leopold Gmelin, a work which eatended to eighteen 
volumes, and occupied a laige portion of his time for 
more than twenty years, the last volume and the index 
havıng been published ın 1872 

In 1858 he began to prepaie a new edition of “ Ure’s 
Dictionary of Chemistry and Mineralogy”, but finding 
that this book, the last edition of which appeared ın 183], 
had fallen too much behind the existing state of chemistry 
to be made the groundwork of a dictionary adapted to the 
requirements of the time, he undertook, with the consent 
of the publishers, and the assistance of a staff of con- 
tributors distinguished for their attamments in different 
branches of physics and chemistry, the compilation of a 
new “Dictionary of Chemistry and the Alhed Branches 
of other Sciences” This wok, in five large octavo 
volumes, was completed in 1868, but as additions were 
required to keep it abreast of the continual advances of 
science, a supplementary volume was published in 1872, 
a second supplement in 1875, and a thnd (in two parts) in 
1879 and 1881 ; 

Mr Watts brought out three editions of “ Fownes’s 
Manual of Chemistry,” viz the tenth, published in 1868, 
the eleventh in 1872, and the twelfth in 1877, and also 
pait I of a thirteenth, in 1883 a 

He held for many years the appointments of editor of 
the /ournal, and librarian, to the ~Chenucal—Se ; 
having been appointed to the former in 1850, and to the 
latter in 1861 He was elected a Fellow of the Chemical 
Society m 1847, a Fellow of the Royal Society in 1866, 
and a member of the Physical Society in 1879 He was 
also an Honorary Member of the Pharmaceutical Society, 
and a Life Governor of University College 

He was engaged at the time of his death in wiiting a 
new and abndged edition of the “ Dictionary of Che- 
mistry ”, he was also editing, in conjunction with Mr C 
E Groves, a 1e-1ssue of “ Knapp’s Technology,” and the 
thirteenth edition of “Fownes’s Manual of Chemistry,” 
of which the second volume is left in manuscript 
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GEOLOGY AT THE BRITISH ASSOCIATION 


TEE arrangements for the Geological Section of the 
British Association are now well advanced, and 
some idea may be formed of the amount of work hkely 
tobe done Several meetings of the Organising Com- 
mittee have been held in London, at some of which 
Principal Dawson has been present From the list of 
members of the Association to whom vouchers for the 
meeting have been issued we leain that Enghsh geology 
will be represented at Montieal by six professors—those 
of Edinburgh, Jrinity College, Dublin, University Col- 
lege, London , Victoria University, Manchester , and Um- 
versity College, Nottingham, and by Rrof T R Jones 
The Geological Society sends sixty of its Fellows, includ- 
ing the President, Secretary, and six other Members of 
Couheail Many of the® leading geologists of Capada also 
are Fellows of that Society ‘The Geological Survey 
sends six of its members, and sıx or more who have at 
one time been on the staff 

The President of the Section 1s Mr W T Bilanford, 
Secretary of the 





Geological Society, who will afterwards 
represent that Society at the Philadelphia meeting of the 
American Association , the Vice-Presidents are Prof T 
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"R Jones’and Mr A R Selwyn, the Secretaries are Dr 
G M’ Dawson, Messis F Adams, W Topley (Recorder), 
cand W Whitaker 
The International Geological Congress meets at Berlin 
un September, and this will prevent many Continental 
geologists from going to Montreal, Dr Richthofen, how- 
ever, will probably be present, and will communicate a 
paper on some comparisons between the geology of China 
and‘North America It ıs hoped that others may also 
arlange to come 

+ Meeting im the typical Laurentian country, it 1s only to 
be expected that the Archzean 1ocks will receive much 
attention Amongst the papers sent or promised are the 
following -~Prof Bonney, on the Eithological Chaiacteis 
of the Archean Rocks ın Canada and Elsewhere, Mr 
Frank Adams, on the Occurrence of the Norwegian 
“ Apatitbringer” in Canada, with a few Notes on the 
Microscopic Characters of some Laurentian Amphibo- 
htes , Dr T Sterry Hunt, on the Eozoic Rocks of Noitn 
America 

On Palwozoic Geology and Paleontology generally the 
following are expected —L W Baily, on the Acadian 
Basin in American Geology , E W Claypole, the Oldest 
Known Vertebrates—an Account of some Fossils recently 
discovered in the Silunan Rocks of Pennsylvania , Mr 
J H Panton, of Winnipeg, Geological Gleanings fiom 
the Outcrops of Silurian Strata in the Red River Valley, 
‘Manitoba 

Principal Dawson will give a Companson of the Palzeo- 
zoic Floras of North America and Emope, whilst Mi J 
S Gairdner will deal with the same subject as 1egaids the 
Cretaceo- Tertiary Floras 

Other papers are —G F Matthews, on the Geological 
Age of the Acadian Fauna, and on the Primitive Cono- 
coryphean , E Wethered, the Structure of Enghsh and 
American Coals 

After the Azecire and Paleozoic rocks of Canada, the 
Diift Deposits are of great uutercst The following papers 
bear on this subject —Mr A R Selwyn, on a Theory of 
Ice Action ın the Formation of Lake Basins and ın the 
Distribution of Boulders ın Northern Latitudes , the 
Rev E Hull, on Theories of Glaciation, F Drew, on the 
Thickness of Ice in the Himalayan Valleys during the 
Glacial Period 

Amongst other papers of interest ate Prof Hull, on 
the Geology of Palestine, giving am account of his recent 
explorations , Prof T R Jones, on the Geology of South 
Africa ; W Whntaker, on the Economic Value of Geolo- 
gical Maps, with especial reference to watei-supply, 
ulustiated by the Survey Maps of the Chalk airea in 
England 

Papers are also promised by Mr Arch Geikie, Dr G 

1M Dawson, Prof V Ball, Prof W Boyd Dawkins, Dr 
C Le Neve Foster, W Caruthers, H Baue:man, E 
Gilpin of Halifax, NS, and others, 

Other papers will be sent by American and Canadian 
geologists, particulais of which have not-yet been received 
Prof James D Dana and Dr James Hall, if not present 
‘In person, will probably send one or mole communi- 
cations 

Several Reports will be submitted by Committees, or by 
persons appointed for this purpose at the last meeting of 
the Association {the name mentioned 1s that of the Secretary 
to the Committeg, or the Repoiter) —Prof J Milne, Earth- 
quakes in Japan, W Cash, Fossil Plants of Halifax, 
G R-Vine, Bntish Fossil Polyaoa, Dr H W Crosskey, 
Erratic, Blocks of England, WAles, and Ireland , °Piof 
T R Jones, Fossil Phyllopoda of the Palaeozoic Rocks, 
C Et De Rance, Underground Waters, J W Davis, 
Raygill Fissure, Yorkshire, C, E De Rance and W 
Topley; Erosion of Sea-Coasts of England and Wales, 

. F Drew, and Piof A H Green, the Present State of 
r Knowledge respecting the Interior of the Earth, W 
‘Whitaker, Geologieal Record » W Topley, National Geo- 
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logical Surveys, and Progiess of the International Geo- 
logical Map of Europe. 

With several sections of the Association the work 1s 
mainly confined to the meeting room Geologists are 
more fortunate, their most pleasant memories of these 
meetings are with the hills, rocks, and stieams of the 
district At and near Montreal there is much to be seen 
Mount Royal uses steeply behind the city, a mass of 
eruptive rocs intruded through tfe Sildrian beds From 
the summit a giang view 1s obtained over the Laurentian 
Mountain on the north, and over the hills and rolling 
plas of Silurian rocks on the south and east From 
among t these latter rise the more sharply defined trap 
hills of Montarville, Beloil, and Rougemont The eacur- 
sions are of especial geological interest Niagara 1s only 
a short run of 300 miles away, ‘the Rocky Mountains 
will be reached by a special tian over the Canadian and 
Pacific Railway 

The Local Committee at Montrealis preparing a guide- 
book to the ety and neighbourhood, which will contain 
a geological map A general Geological Guide to the 


Dominion will be prepared by the Geological Survey of 
Canada, 


PRIMARY EDUCATION AT THE HEALTH 
EXHIBITION 


Tae recent opening of the City and Guilds of London 
Institute by the Prince of Wales, and the simul- 
taneous issue of a special catalogue of the educational 
exhibits at the Health Exhibition, which are for the most 
part housed 1n that Institute, has been the means of drawin g 
much public attention to this most interesting and valuable 
collection, and renders some account of it opportune Itis 
probably not too much to say that no such elaborate and ex- 
tensive collection of eduontional appliances, methods, and 
results, has ever been biought together before, notwith- 
standing the fact that, the primary ‘object of the whole Ex- 
hibition being to elucidate the conditions of health, it was, 
considered expedient to attach to the piincipal display 
mainly such objects and apphances as had a special rela- 
tion to healthful school life This limitation, however, 
has been interpreted somewhat liberally, and the result 1s 
a collection in which can be studied and compared the 
educational systems in primary, genezal, and technical 
education as practised in the British Islands, France, and 
Belgium, and to a less extent in Germany, Sweden, 
Switzerland, the United Stat, and Canada It 1s 
eainestly to be hoped that such an opportunity for com- 
paiing their own systems, practi¢e, and iesults with those 
of others, whether English or foreign, will not be allowed 
to pass by our schoolmasters and schoolmustresses, as 
well as by members of School Béards, and deed by all 
interested ın this vast subject We hear with pleasure 
that ıt is mtended to organise visits there by parties of 
London masters and mistresses, and we hope that arrange- 
ments will be made enabling provincial educationalists 
to avail themselves of the advantages offered by this 
temporary display at South Kensington, which will not be 
prolonged beyond the middle of October 
Two foreign Government$, those of France and Bel- 
gium, hawe orgamsed elaboeate collective exhibitions, 
showing the methods and results both of primary and 
secondary education 1n those countries, and the catalogue 
of the French eahrbit 1s prefaced by ten closely printed 
pages containing ar admuable summary of the present 
position of education in France, which has of late made 
most rapid advances The money which neither the 
Liberals of the Restoration, nor tleose of the Monarchy of 
July, nor the Corps Léezslatzf of the Second Empire, had 
been able or willing to find fer popular education, the 
Parhament of the Third Repubhc, definitely consolidated. 
in 1877, has not feared to demand of the State, notwith- 
standing the pressure of tæ ef resulting fiom the foreign 
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and civil war of 1870 In 1882-83 there were 5,432,151 
pupils, and 129,657 public teachers (of whem only 21,781 
were uncertificated) in the elementary primary schools 
e" France, and the general outlay of the State for primary 
education amounted in the same yea to 94,881, 942 francs, 
er about 3,825,000/ 

While cordially recognising the very great trouble that 
the Munisters of Public Instruction th Fiance and 
Belgium have taken to illustrate their respective systems, 
we must not forget that 8ur Education Department occu- 
pies a different and wholly unique position, and hence 
that the Enghsh Government, as a Government, 1s unable 
to make a similar display Our Education Department 
scrupulously abstains from enforcing particular methods 
and processes, simply :.equiring that by some local means, 
voluntary or otherwise, efficient schools shall be provided, 
and it then confines itself to the estimation of results and 
to the distubution of funds provided by Parhament in 
aid of the local efforts , in a word, 1ts control is mdirect 
rather than authoritative The intelligent foreigner there- 
fore has to search through the collective exhibits of the 
great voluntaty societies which have so long and so 
largely influenced English pnmary education, and also of 
seveial of the municipal bodies called into existence by 
the Education Act of 1870, 1ın order to become conversant 
with the methods and 1esults of English schools In the 
special catalogue for education, each of these bodies which 
exhibits hag taken the opportunity to place on record an 
account of its aims and history, and of the scope and 
character of its present work Such additions to this 
catalogue, occupying many closely printed pages, render 
it a very admirable hand-beek te the whole subject of 
education, and add immensely te its value Among the 
most interesting and valuable statements of this kind 
are those issued by (to use the shoiter ttles) the National 
Society, the Buitish and Foreign School Society, the 
Wesleyan Education Committee, the Sunday School and 
the Ragged School Untons, and the School Boards of 
London, Birmingham, Glasgow, and Edinbuigh 

There 1s one Society, however, which ments more than 
a passing notice, since its collective exhibit is not merely 
one of the most remarkable and interesting in the whole 
Educational Exhibition, but is also one from which a 
great deal is to be learnt It is cosmopolitan in its aims, 
and exhibits the results of its schools in Belgium, France, 
England, the United States, Canada, Egypt, and India, 
although its head-quarters are in Paris The Institute of 
the Brothers of the Christian Schools was founded in 
1680 by the Venerable “D1 J B De La Salle, who was 
the first to establish primary education m Fiance, and also 
trang colleges for teachers At piesent the Institute 
has nearly 12,000 Buothers, distributed over thirteen 
counties, directing 1209 schools, with an attendance of 
about 330,009 pupils, who, we regret to say, are all boys, 
the Brothers not concerning themselves in any way with 
the education of girls The Biothers everywhere follow 
the same general methods of teaching, while they modify 
the details according to the custom of the country in 
which they are, varying their progiammes also to meet 
local requirements and the wants of the times, for ex- 
ample, in their United States schools, where all the boys 
stay till about sixteen, every boy in the first class learns 
(1) shorthand writing, (2) the use of the type-wniter, (3) 
the Morse alphabet, since without these acquirements 
the Brothers are unable to get situations for their pupils 
The rooms in the Technical Institute, as well as the space 
in the Belgian and Fiench Courts devoted to the results 
of their work, will well repay very careful examination, 
since only their most leading features can be here mdi- 
cated Foremost amofig these, and beanng distinctly 
upon a subject recently discussed both in this journal and 
m the Spectator, 1s their system of models, maps, and 
atlases for the scientific teaching of gepgraphy, which aie 
exhibited by Brother Alexis, These maps weie the first 
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hypsometrical maps published in French, and, we believe 
the first of the kind published anywhere for school use, 
and are intended to give, by a suitable arrangement of 
colours, clear notions of the real configuration of the 
earth’s surface An introduction to their study 1s afforded 
by a glass tank, with a very uneven bottom, upon which 
contour lines are marked , when this 1s filled to various 
depths with water, the effects of changes im the relative 
level of land and sea are clearly and effectively demon- 
strated This demonstrative o) objective method ıs the 
keynote to the system of instiuction adopted *by thé 
Biothers, and its effect 1s seen ın many instances, notably‘ 
in the splendid school museums of Annecy (Savoy), 
Beauvais, Rome, and Marseilles, in which the specimens 
are all collected by the pupils, and classified by tbe 
masters, mn the apparatus employed in scientific and 
handiwork teaching, and m their system of teaching 
drawing, the results of which, as ilustrated by an 
enoimous serres of designs, entirely the work of pupils, 
are almost mcred'ble The lithogiaphed notes of science 
lessons distributed to the pupils, and the extensive series 
of science and othe: text-books, written in various lan- 
guages by the Brothers, all deserve close inspection 

The Ministiy of Public Instruction in Brussels illus- 
tiates most fully the Belgian educational methods, and 
here again one of the most prominent points 1s the teach- 
ing of geogiaphy, which 1s most completely systematised 
and thoroughly scientific , the minutely detailed maps of 
the War Depaitment form the basis of much of this, 
dealing thoroughly with the physical and geological con- 
ditions of the country, which are gradually shown, one 
thing at a time, in a progressive series of maps The 
technological and other school museums (notably that at 
Veiviers) collected by the pupils, deserve special notice, 
as does the whole apparatus fo: handicraft teaching, such, 
for example, as the pasteboard models made by the 
pupils for the demonstration of problems in solid geo- 
metry, and of algebraical foimule treated geometiically 
The citv of Antwerp furnishes a very interesting collective 
exhibit, further illustrating these points, and in this con- 
nection may also be mentioned the single exhibitors, D 
Windels, whose zoological models of animals to scale are 
admirable, and J B Gochet, who shows a complete 
course of geography 

In the French Section the method and good giadation 
of all the school work and the way in which these points 
are illustrated in the exhibit are very remarkable Here 
again we find great prominence given to the objective 
method of teaching m almost every subject, the results 
of the handicraft teaching of child:en from ten to thirteen 
in the Dépaitement du Nord aie almost inciedibly good, 
while the method of ıt m the Piesot Orphanage 1s excel- 
lent The excellent choice of books for school hbraries, 
the system of instiuction m thetoric and m the duties of 
citizenship, the results of the Ecole Normale de Travail 
Manuel, and the programme of instruction for 1882, are 
paiticularly noticeable 

Of the Enghsh system, as illustrated by the Societies 
and the School Boards, the exigencies of space allow us 
to say but httle The pubhcations of several of those 
enumerated above are well known, as are also thei school 
apphances For the methods and results of school 
work, the exhibit of the School Boards must be con- 
sulted Heire we areat once struck with the comparative 
absence of the appaiatus for, and thee1esults of, that 
objective system of teaching which stands out so pro- 
mmeptly m the Continental systems <A praiseworthy 
exception to this, however, 1s to be found in the room 
devoted to the Birmingham School Board, where Mr 
Jerome Hartison exhibits the apparatus and results of the 
itinerant system of teaching science to every child above 
Standard IV in the Board schools of that town The 
systematic arrangement of every subject of instruction, 
and especially of the needle-wo1k, ıs particularly notice- 
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able heres More space 1s occupied by the London School 
Board, whose lending hbiares for schools and reference 
libraries fo: pupil teachers are well selected The geo- 
graphical teaching cannot, of course, be compared with 
that on the Continent, though some of the district maps are 
good Fan provision 1s made for teaching science to pupil 
teachers, but there 1s a lamentable deficiency in the ap- 
paratus for this and for the whole system of object-lessons, 
when the needs of the scholars themselves are considered 
The School Boards of Edinburgh and Glasgow show 
some excellent models, photographs, and plans of school 
buildings of the newest type, and some :emarkable speci- 
mens of drawing The Wesleyan Education Committee 
show some excellent results of the scientific and handicraft 
training of boys, and some very simple yet remarkably 
effective appliances fo: elementary geographical instruc- 
tion 

Although these collective displays oy public bodies are 
the most interesting feature of this portion of the Exhibi- 
tion, there ıs much that will repay examination ın the 
various objects shown by many single exhibitors of the 
great variety of school desks and fuiniture, some of the 
desks of G M Hamme, G E Hawes, and H Simon 
and Co, deserve more than a passing notice, as do also 
the revolving partitions of Hodkinson and Clarke 
Among maps ard charts the collection of Mı E Stan- 
ford stands out prommently, and 1s specially noticeable 
for the five senes of physical and orogiaphical maps, 
some of which in fiames are on continuous sheets and 
rollers Mr Bacon’s maps ate singularly clear and good 
for school use, ard hus picture-lessons in geogiaphy ‘aie a 
step m the nght duection The apparatus for teaching 
mus.c, exhibited by J Cuiwen and Sons, 1s perhaps not 
approached by any similar exhibit The science charts 
and diagrams produced by M Emule Deyrolle are of an 
extremely high cegiee of excellence, and deserve to be 
made widely known The educational publications of 
such firms as Messrs Cassell and Co, Messis Gill and 
Sons, the Messrs. Johnston, Messrs Griffith and Farian, 
Messrs Bemrose and Sons, and Messis William Collins, 
Sons, and Co, who aie all well 1epiesented, are too well 
known to need mote than a reference 

In a second article we hope to deal in a similar way 
with the exhibits of apparatus and results of scientific 
and technical teaching carned to a higher degiee than m 
mere primary schools, and also, briefly and by way of m- 
troduction, with that ‘:ange of subjects which may be 
shortly desciibec as compmsing the technical education 
of children and guls It may perhaps be peimutted to 
the writer to say, as the result of a very close examina- 
tion (extending over more than a week continuously) of 
the exhibits relating to primary education ın various 
countries, that one important lesson to be learnt from the 
comparison of Continental methods with ow own is the 
great advantage afforded by the objective system of teach- 
ing, and by the adoption of that systematic order and 
method in all subjects of instruction, literary o1 other- 
wise, to which the name scientific, in the highest and best 
sense of the term, 1s applicable 

WM LANT CARPENTER 





WORK-MEASURING MACHINES? 


U NDER this fitle a httle brochure has recently ap- 

peared from the pen of the Rev F J Smith, BA, 
of Taunton, in which work-measuiing dynamometers, or 
ergoueteys,as the author terms them, of various féims 
are described Amongst these machines there are many 
devised by the author himself, and some of these are of 
considerable interest and much originality The trans- 
mission ergometers of the type originally invented by 
General Monn Ceserve notice in particfilar The follow- 


X “Work-Mersuring Machines” By Frederich J Smith, BA 32 pp 
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ing is the general principle involved in transmission ergo~ 
meters — 

Let ıt be supposed that a belt passes over from the 
driving wheel of a p1ime-mover such aga steam-engine to 
the pulley of a dynamo which 1s bemg diiven One half 
of the belt is subjected to a strong pull, the other 1s rela- 
tively slack Then if we could introduce spring balances. 
into the two parts of the belt, and if we could read the 
difference of the tens:ons I and ¥, and if we multiphed 
this 1 ~ 1%, expressed ın pounds, by the velocity of the 
belt in feet per second, we should then have the “ foot- 
pounds per second” spent in driving the dynamo From 
this we can calculate the ho1se-powe: by dividing it by 
550, since 550 foot-pounds per second is one horse-power. 
his we may write algebraically — 

(1-17 
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550 
where v denotes the velocity of the belt ın feet per second 

Now since such an arrangement as this cannot be 
easily carned out, the usual method 1s to place between 
the engine and the dynamo some instrument capable of 
showing the tension of the belt ın pounds, and the velocity 
of the bek, and ın certain cases these instruments can 
even give a continuous 1ecord of the work done The 
ergometer devised by Mr Smith is an admurable in- 
stance of such a combination, and it undoubtedly pos- 
sesses points of superiority ove: all transmussioh dynamo- 
meteis hitherto mented <A view of the machine (see 
figure) shows how the ergometer 1s arranged The central 
shaft, of Whitwoith steel, which 1s tubular at each end 
and link-shaped betaeen, carries tw8 pulleys One is 
keyed to the shaft and carries two bevel-wheels, these 
engage with another bevel-wheel which forms part of the 
second pulley, which 1s loose on the shaft 

To each of the two- hevel-wheels, as shown in the 
diagram, there is fitted a cylindiical dium, on these either 
gut or steel tape 1s co_led over threetfourths of their faces, 
and the gut 01 tape ıs attached to a cross-head The 
latte: 18 19 tun attached to a cylindrical steel spring 
placed witha the link, and from the cross-head a 1od of 
steel, passing thiough one end of the link, actuates the 
pointer of a dial, whereby the pull on the spiing attached 
to the end of the hnk 1s shown This instrument 1e- 
sembles therefore the earher dynamometer of Morin in 
having two pulleys , the angula: advance of one of them 
being regulated by a spring But m Mo1in’s form the 
spring was simply an extended piete of steel In the more 
recent modification by Profs Ay:ton and Perry, coiled 
steel spr ngs are also used, but an that instrument the 
springs are liable to fly out by centr.fugal forces and the 
anangement for observing the angular advance 1s an 
optical one, requiring an observafon of a silyered bead 
by a reading-telescope In Mı Smuth’s ergometer there 
is no such tendency of the spring to fly, and the tension 
is read direct on a dial The speed indicator 1s shown 
just below If a continuous record of work is required, 
the steel rod 1s either attached to a recording drum or to 
an integrating appalatus 

The mstrument having been placed between a prime 
mover and a machine to b@ tested, the belt from the 
plime-mover drives the loose palley, and another belt from 
the fixed pulley drives the machine to be tested The 
tension on the driving side of the belt causes the spring 
to be extended by means of the bevel-wheels, and differ- 
ence of the tensions 1s indicated by the poter of the 
dial The instrument is calibiated by hanging known 
weights from strong thin cords or catgut strings passing 
1ound the pulleys, and marking the dial in accordance 
with the weights ° 

The springs used by Mı Smuth are made by Messrs 
Salter and Co, they are of fou sizes, capable of being 
extended 2 inches by 50, 100, 150, and 200 lbs respec- 
tively They have becn putto Severe tests, but have come 
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quite. nera: However, so as to leave no 
the accuracy of the readings of the ergometer, 
strument. is finally calibrated by another method, 
new ; it is as follows :-— 
prime-mover (a water-wheel appears to be the 
teady) drive the transmission ergometer, and let 
gometer drive a pulley on a shaft gmbraced by a, 
u ble friction ergometer, such as a Prony brake or an| 
and let the work done- against friction be | | 
hould agree with the results of the | 
nine. If it does, we may conclude that | 
tly calibrated. The advantage of this , | 
the transmission machine is tested while. 
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Smith’s Transmission Ergometer. 


















__ ciated. by Schuckert, and therefore he has placed the | 
ital springs of his ergometer in cylindrical cases. 

the spring is placed with its axis coincidental 
ìf the machine, no such error can be introduced, 
the friction of a sprigg against a case is avoided. 

. tinuous record of work is required, a cylinder, 
“not h nin the figure, is placed at the dial end of the 
-inst it, and is driven at a speed proportional to tbe 
"sp need of ‘driving, It carries a band of paper which 
receives a continuous trace from three self-feeding ink- 
<> pens: one pen is attached to the lever which is moved by | 
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horised to state that there is no truth in the rumour 
CE piękson: intends to Siete an Antarctic Expedition 








fill its vacant foreign membership. 


_ ACCORDING to the constant practice of the French Academy | ing by Sir William Siemens. 
Sciences, the seat occupied by M. Jamin*in the Section of | would be agreeable t8 the authorities of Westminster Abbe 
i ics is considered as vacant, and a new election will take | a window should be placed in that building to the mem 
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the extension of the spring, and it writes ordinates directly | notice. 





; j: Salas Regius Professor of Divinity in Trinity pointed out that a general desire had been expressed among 
ege, Dublin, has been selected by the Institute of France to | engineers that some memorial should be raised as a recognition 





running in its usual condition. When testing a aya l 
care should be taken that the speed indicator be we 
attached to the shaft the velocity of which it is measuring, 
A piece of coiled spring, such as is used in a dentist's . 
lathe, answers well to connect it to the machine. - 
The leading feature of this instrument is the position of ` 
the spring in it. The axis of the spring and of the shaft 
coincide ;. the result of this is that it is hardly at all 
affected by centrifugal force. Wh S . 
are used and the ergometer is driv 
the deformation is considerable, ang 
considerable error into the result. = © 
The deformation of the spring has been fally 
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proportional to the amount of extension of the spring at 
any instant ; the second pen, attached to the lever of an 
clectro-magnet magnetised by a current controlled by a 
seconds pendulum, describes a V-shaped. mark at each — 
second ; the third pen traces a datum line to which th 
ordinates are perpendicular. The area traced ot 
course the product of the two variables, and is propo 
tional to the total work transmitted.. The recording dru 
may be made to revolve at any convenient ratio to the 
revolutions of the belt wheels. We are indebted to M: 
Smith for the loan of the figure which illustrates thi 
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A MEETING was rgcently held in the Hall of the Instit 
Civil Engineers, Great George Street, Westminster, ti 
what steps should be taken to raise an Engineers’ Memo: 
the late Sir William Siemens. Sir Joseph Bazalgette, 
dent of the Institution, was asked to preside. The ‘Chairman 


of the great merits and important services rendered to engineer 


It has been ascertained that it 


deceased. Possibly the cost of such a window might a 














attainments a the slate 
memory a window in Westminster. Abbey.” > 
















committe awas. appointed. to carry out the project. 


T HE ceremony of laying. the foundation-stone of the building 
which is to be erected, under the name. of Alexandra House, at 
the charg@of Mr. Francis Cook, as a home. for 100 of the female. 
students attending classes at thes Royal» College of Music, the 


the neighbourhood, was performed on Monday afternoon by the 


gentlemen and ladies. Mr. Cook deserves all credit for his en- 
lightened liberality, and we have no doubt the home which he 
has founded will be a valuable aid. both to the South Kensington 
classes and the College of Music. At the same time we may 
remind our readers that a similar institution has been success- 
fully at work for a considerable time.in Byng Place for female 
students attending University College: and other institutions for 
the higher education of women. 


WE hope to be able T early number to consider at length 
the report of the City Companies- Commission, 
among other suggestions of the Commission, we may note’ their 


recommendation to appoint by Act of:Parliament a Commission | 


to undertake (1) the application:ofsa. portion of the corporate 
incomes of the Companies respectively to objects of acknowledged 
public utility ; 


tion of the Constitution: of -the-Companies. 


scientific objects, z.¢. elementary education, secondary education, 
classical education, scientific research. 


THE International Forestry Exhibition was opened on Tues- 
day afternoon at Edinburgh by the Marquess of Lothian, in 
the presence of a large company. Many foreign Governments 
were represented, and the Lord Provost and magistrates of Edin- 
burgh attended in their official capacity. The Marquess of 
Lothian, in opening the Exhibition, said that a special object 
was the better forestry education of the country. The United 
Kingdom had more- property in the world than any other nation; 
butin this particular it was behind other nations. We were the 
only country that had not a school of forestry, and we had to 
send our young men abroad to gain the necessary knowledge. 
That, surely, was not right, and he hoped that out of that Exhi- 
bition there would come a school for forestry which might pos- 
sibly be located in Edinburgh. They had every possible ad- 

vantage there ; they had the Botanic Gardens, the Arboretum, 
the. ‘University, and: the Highland. Society. AH these bodies 





: y should be given for the practical: part of the work. 
not too much to hope that before long, if the money were got, 

they might: see aschool of forestry in Scotland. He appealed 
to the public to make the enterprise a success and, amid hearty 
cheers, declared the Exhibition open. 


THE Anniversary Meeting of the Sanitary Institute of Great 
= Britain will be held in the Theatrewf the Royal Institution, 
~ Alb marke asia on ae ee 40, at 3 pen m. The chair 





é nd Certi srt Aipests of i he succe Ta exhibitors at 
the Exhibition, at. Glasgow, i in 1883, will be presented, 
e «¢ 





South Kensington Museum, and other art and science schools in | 


Princess of Wales in the presence of a large assemblage of | 


Meantime, | 


(2) the better.application of the trust incomes of» 
the Companies ; (3):should it prove practicable, the reorganisa~ 
The . Commissions: 
moreover recommend that by the terms of such Act “objects. 
of acknowledged. public. utility” be defined. as scholastic-and: 





took: “andnterest.in the matter, and it.only required that oppor- 
It was- 


| the products of house and street scavenging, and () i 












jir William Siemens bý erecting to his - ee 
‘Tt. was determined | 
to limit the subscription in. the first instance to one guinea, A 





a a myo I 
and Rea of the chief of our great 2 chemi | 
+ 
industries, andthe- committee of the: Newcastle 
the chairmanship of Mr. J. C. Stegenson; M.P., are doing < 
their utmost.to render thé visit of ‘the members to Neweastlé an 
every way a memorable one. 









Mr. SIDNEY LUPTON, Assistant Master at Harrow School, 
has recently compiled and published some numerical tables and.. 
constants in elementary science which we can fairly recommend k 
to our readers. It is a little book of about 100 pages, which of ~~ 
course possesses no claim to originality, the whole skill of the. 
compiler being shown in the selection of materials which he has 

made. The book deals with numbers and measures, heat, light, 
sound, electricity, chemistry, and physiography ; the latter divi- 
sion being wide enough to include tables of logarithms. 












We have received from the Bureau des Longitudes their 0i 
** Annuaire” for the present:year,. which seems thicker and more Een 
complete thamany of its predecessors, well: worth the money it ~ 
costs (1s, 37.) even to the: English reader, on account of the 
very valuable. tables which it contains touching gstroffomical and 
geographical:subjects... We notice in. the present edition a very 
complete table of the diferent comets; which alone would make 
it a necessity in any. astronomical establishment. The semi- 
popular article -published:in« the “t Annuaire” for this year is 
entitled ‘ Sur les Grands’ Fleaux de la Nature”; it is by M. 
Faye, and is well worth reading. 


M. Monticxy has recenfly published a pamphlet on the 
influence of the atmosphere in the apparition of colours seen 
in the scintillation of stars, In it he draws attention to the 
possibility.of there being some.connection between there colours 
and. the:coming weather. He-has previously noticed that there 
is a great predominance of blue in the scintillating colour when 
rain is approaching, and he is now so convinced of the accuracy 
of this forecast that it is included among others in the Buletin 


Alétéorologizue published by the Observatory. of Brussels. He 
gives the following forecast for the coming years m=“ We may. 


hope that we are happily quit of the period of wet years which — __ 
commenced in 1876, and that we have already entered a series 
of fine years, or rather of more regular years as faras rain is 
concerned.” NONS verrons ce gute NOUS verrons, e 


Our botanical readers may be interested to know that Herr 
F. Soacha of the Biirghschule, Deutschbrod, Bohemia, is pre- 
paring for publication a Flora of Austria-Hungary, which will 
contain specimens of the plants described, Those. desirin to 
know the terms of subscription should communicate , 
Soacha.. . . 








THE following are some of the special ‘qiesdione’ whic! A 
been arranged for discussion at th® next Social Science Congress, 
which is to be held at Birmingham‘bn September 17-24 :—How 
far are the requirements of the country for well-trained teachers 
in elementary schools met by the pupil-teacher system and the. 
existing training colleges? In testing the efficiency of schools. 
should processes or ‘‘results” be chiefly regarded? oean 
1, What is the best method of dealing with (a) town.se | 










of combustion? 2. What are the best means 
other, of securing those improvements’ in’ th 
poor which are essentig) to the welfare of: th 
How far may the average death-ratqof : a populat on be consic 
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an efficient test of its sanitary condition , and by what means can | and Z 7#/a) belonging to the rapacious species which live on other 
the high death-rate of children be reduced? insects 


e ” 

THE Pavlovsk Observatory has been, since 1882, ın possession COUNT UVAROFF continues his archeological explorations in 
of two subterranean lines, each one kilometie long, and situated, | the Government of Smolensk, and i1ecently he has found very 
one of them in the duection of the magnetic meridian, and the | interesting remains of inde pots containing ashes and bones 
other perpendicular to it, and Dr Wild communicates tothe St | which are supposed to be burial remains of the Krivitchi, who 

‘Petersbug Academy of Qgences (Bulleten, vol axix No 2) | had the custom, according to the Nestouan annals, of thus buying 
the following interesting results of his observations on te1restiial | their dead 
currents (the method of observation has already been described 
in the Afewors of the Academy, vol xxi} —The terrestial 
current altogether does not mannfest itself as a current which 
would flow fo: a time in one dnection and then would slowly 
change it, but in the shape of more o1 less stiong alternate cur- 
rents, which rapidly change their duection The east and west 
force 1s generally stronge: than that of north and south The 
observations on the regulation days do not show any diuinal 
periodicity, neither ın the force of the cmuent nor in the number 
of oscillations, but the average of the twenty-fom regulation 
days of the yea: (September 1882 to Septembe: 1883) disclose 
such a periodicity, howeve: feeble, namely, a maximum between A TELEGRAM fiom Kiasnovodsk gives the true history of the 
4and 5am andaminimum at 8pm for the meridional line, | Uzbor the ancient bed of the Amu Daria For 250 veists, 
as also a maximum at8am and amimimum at I pm fo: the | from Sarykamish to Bola Ishem, there is no stream, this locality 
other lne As soon as the foice of the terrestrial curent ıs on | presenting a series of desiccated marshes and lakes At Akkal 
the increasq@, the magnetical instiuments display perturbations | there is no channel This part of the Uzboi, which evidently 
which usually increase with the force of the teiestrial cuients, | formed an estuary of the Caspian and partially fed the Saryka- 
without being, however, proportionate to them If, according | mish lake, has been silted up fiom the sea The project for 
to Sr G B Any, the north and south cunent be compared with | uniting the Amu Daria with the Caspian 1equues several hundred 
the variations of dec]fnation, and the othe: cunent with horizontal | versts of canals 
intensity, both peituibations aie often very equal, but those of 
the cunents piecede those of the tenestual magnetism by 
at least five minutes This retardation may explain the want of 
plopoition between the va.tatious of the curent and those 
of the tenestual magnetism, which piopoition is the moie 
wanting as the variations of the curient aie frequent and alter- 
nate Fiom these alteinations Di Wald concludes that “fe1- 


9 

Dr CHAVANNE, who 1s travelling on the Congo for the 
Biussels National Institute of Geography, has established a 
meteorological observatory at Bona Mi Stanley has tians- 
ferred the site of his station of Vivi to a table-land some 1500 
metres to the noith, and a railway fiom the new station to the 
Congo is in couse of constiuction A new station, called 
Sette-Cana, has also been established at the mouth of the small 
River Sette Numerous small wooden houses are being made in 
Belgium to be transported to the new Viıvı A sanatorium has 
been constiucted at Boma 


M JAUBERT has oigan.sed m the Gieat Tower of the Tioca- 
déro Palace a iepetition of the expeiiments tried by Pascal in 
the Tour Saint Jacques, on the diminution of barometric pressure 
with increase of altitude He is also arranging a Foucault pen 
dulum which will oscillate in the same condition as im the 
Pantheon, with a contrivance for making its vibration perpetual, 


restrial cunents are always the primary cause of magnetic per- THE additions to the Zoological Society’s Gaidens during the 
tubations, but not of peuodical variations of the magnetic past week include an Indian Wild Dog (Canis primevus) from 
elements ” _ India, presented by Mi T A Bulkeley , a Biush-tatled Kan- 


garoo (Petrogale penicilla’a 8 ) fiom New South Wales, presented 
by Mr J Abiahams, a White-collared Mangabey (Ce cocetis 
collaris 6) fiom West Africa, presented by Mrs Du Heaume , 
a Black-eared Maimoset (//apule penicellata 2 ) fiom South-East 
Biazil, presented by Mis C Spencer Stanhope, a Guianan 
Tiee Porcupme (Singi us insidiosus), a Rough Fox (Cans 
rudts) fiom British Guiana, presented by Mr G H Hawtayne, 

CMZS , a Laughing Kingfisher (Dacelo giganteus) fiom 

Australia, piesented by Mis W Moir, two Chaplain Crows 
(Corvus capellanus) fiom Peisia, presented by Mi B T Ffinch , 
a Ewopean Pond Tortoise (Emys europea), two Spotted Sala- 

manders (Salamanda maculosa), Emopean, presented by Mi 
J Satcherd , two Algerian Tropidosaures (73 opidosatra al, tra), 

three Rapid Spine-foot Lizards (Acanthodactylus vuigaris) fiom 

North Africa, presented by Mr W C Tait, CM ZS , an 

Adorned Ceratophyis (Ceratophyrs oi nata) from South America, 

presented by Capt Hauby , an Orange-winged Amazon (Chi y- 

solis amazonica) om South America, a St Thomas's Conute- 
(Conurus xantholemus) from St ‘lhomas, WI, a Yellow 
Conme (Conu us solstitialis) from Guiana, two Passerine Parrots 
(Psittacula passerina) fiom British Guana, deposited , a Bengal 
Vulfme (Gyps bengalensm) from India, two Coscoroba Swans 
(Cygnus co coroa) fiom Chih, three Tuiquoisine Parraheets 
(Euphema fulchetle) fiom New South Wales, purchased , two 
Black Guillemots (Urra grylle) fiom Ireland, received in ex- 
*ABou1 the middle of June the inhabitants of Moscow were change pi Hog Deer (Cervus porcinus 9), four Himalayan 
puzzled to see immense masses of insects, taken at first for | Monauls (Lophophorus wnpeyanus), five Chihan Pintails (Dafa 

locusts, flying east ın thickeclouds over the city. It appears | spınıcauda), five Summer Ducks (Ex sponsa), bred in the 
now that the insects were dragon-flies (Zrdellula quadrimatulata | Gardens e œ 


Some forty yeais ago Di Joule iaised the question whether 
a body that 1s magnetised undergoes any change In its tempera- 
ture, but the question has not yet 1ecetved a definite solution, 
the rise of temperate whach accompanies magnetisation being 
asciibed by some to induction cuients, and not directly to mag- 
netism While recognisipg the influence of the forme, Mr, 
Borgman Ras tried to show that there 1s also a change of tem- 
perature due to magnetisation and demagnetisation, and that the 
amount of heat thus disengaged ıs proportionate to the squares 
of the temporary magnetism M Bachmetieff, having made, at 
the University of Zurich, an extensive series of expermments, the 
first part of which 1s now published in the Journal of the Russian 
Chemical Society (vol xvi fasce 3), auves at the conclusion that 
magnetism, dy 2/se/f, produces variations of temperature in mag- 
netised bodies, and that this ‘f magnetic heat” 1s equal to the 
product of the magnetic m@ment by the magnetising force 
multiplied by a constant, et mcoeases also, within a certain 
limit, with the fiequency of the interruptions of the magnetising 
current, and increases still more when the dnection of the curent 
is alteinately changed Its amount ıs not equal thioughout the 
length of an iron cylinde:, reaching its maximum about its 
middle and decreasmg towards its ends Its cause must be 
searched for m purely mechanical forces, and ıt depends upon 
the speed of rotatign of the molecula: magnets 
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THE COMPOSITION OF CHLOROPHYLL 


MONG recent papeis on chlorophyll those of Hansen, 
assistant to Prof Sachs, are worthy of notice ! 

Dr Hansen has applied the saponification method, found so 
useful by Prof Kuhne ? in his 1.eseaiches on the chromophanes, to 
the study of chlorophyll, and has been Jed to some very im- 
portant conclusions It may be remembered that Fremy tned 
to show that the gieen chlorophyll colowing matte: consists of 
a blue and a yellow constituent He mixed an ethereal chloro- 
phyll solution with hydrochloric acid when two layers formed—a 
lower blue layer and an upper yellow ethereal laye The blue 
colouring matter was named by Fremy piyMocyanzn and the yellow 
phyll xanthin 

Hansen shows that this is not due to a splitting up of the 
chlorophyll green into a blue and a yellow component, but only 
an incomplete separation of the chlorophyll green from the 
chlorophyll yellow, the forme: becoming changed to blue by the 
hydrochloric acid, and he fu the: shows that an ethereal solution of 
pure chlorophyll green tieated with hydiochloric acid does sof 
furnish any yellow constituent, the ethereal layer 1emaining colour- 
less Fiemy himself, however, abandoned the view that 
chlorophyll consists of two colouring matters 

The views of Kiaus are so well known that it 1s hardly 
necessary to 1ecapitulate them here, but I may be permitted to 
recall to mind that he supposed he had decomposed chlorophyll 
green mto a blue green and a yellow component He mixed an 
ordinary alcohol chlorophyll solution with benzol, and obtained 
two layers, an underlying yellow alcoholic laye: and an upper 
blue-green layer The blue-green Kaaus named cj anophyll, the 
yellow xanthophyll’ Hansen shows, however, that Kiaus 1s 
wrong in supposing that a decomporttzon of the gieen colouring 
matter into a blue-green and a yellow has taken place, as it 1s 
only an zxcomp/lete separation of the chlorophyll gieen fiom the 
chlorophyll yellow  Kiaus’s cyanophyl/ therefore 1s nothing 
moie than an ordinary chlorophyll solution out of which a pat 
of the yellow colouiing matter has been removed Both Fiemy and 
Kiaus weie conect in assuming that a yellow and a green con- 
stituent were present, but incorrect in supposing they existed 27 
combination , the coriect view now 1s that they exist side by side 
In other words, chlorophyll 1s merely a mixtus e of these colouring 
matters 4 [I think it necessary here to give Coniad’s view, viz 
tha: Kiaus had effected a decomposition of the chlorophyll by the 
use of water, as Kiatts used weak alcohol Coniad showed that 
by using stiong alcohol no yellow pigment could be got into 
solution by means of benzol Cf Sachs’ ‘‘ Botany,” znd 
English ed p 760] In the preparation of pue chlorophyll 
Hansen used young plants of wheat at the time of 
then growth when the fourth leaf is formed Then the plant 
contains only protoplasm, chlorophyll, and cellulose The 
spectia of the solutions were observed as in the experiments of 
Kume, on the pigments of vertebrate eyes, and of Kruken- 
berg ® on those of various animals, by means of sunlight thrown 
into the sht by a helostat, a large chemical spectroscope having 
been used 

The leaves of the plants are first boiled to remove extiactives, 
the water poured off, and the material washed with wate: until 
the wash water 1s quite clear It ıs then quickly dued at a low 
temperature, and afterwards extracted with alcohol Hansen 
states that the boiling does not alter the chlorophyll, since the 
plant residue, after boiling, gives the same bands as the hving 
leaf For the alcoholic extraction 96 pei cent alcohol was used, 
and it was carried on ina daik room to avoid decomposition of 
the chlorophyll by hght A second extraction was also cammed 
out, and the alcohol left ın contact with the residue until the 
former assumed a dark green colour 

The untted alcoholic solutions were then concentrated and sapon- 
fied Hansen had previously found that he coutd separate out, in the 
case of the colouring matter of blossoms, by means of saponifi- 
cation, the yellow gorane matteis from the fats in combination 
witn them, as Kuhne had previously done in the case of the 
chi omophanes and other pigments, and not only did he get the 
pigments fat-free, but also in a crystalline state . 

1 Der” Chlorophyllfarbstoff,” von Dr Adolph Hansen, Arberten des 
botan Instituts zu Wurzburg, BA um Hefti, and Sitsungsberichte der 
phy stkal -mediuin Gesellschaft Wurzburg, 1883 Also, Die Perei 
der Biithen und Frtichte Verhandlungen der physikalisch medicintschen 
Geselischaft zu Wurzburg, N E , Band xvm No 7, 1884 

* Kuhne, Untersuch a d physiologisc/ en Institute der Uniw Herdel- 


berg, Bandı Heft 4, 1878, and Bandiv Heft 3, 1882 
3 t Zur Kenntniss der Chlorophyilfarbstoffe,” &c , Stuttgart, 1872 


4 Törd Loe cit 
6 Krukenberg, ‘ Vergleichend physeol Studien,” 1880 82 


The sapomfying was carried out as follows —The leaf-extract 
(alcoholic), afte: concentration, was treated with caustic soda solu- 
tion in not too great amount, but the amount to be added has 
to be determined by the quantity of chlorophyll present As a 
general rule Hansen used 4o-50cc (of a INaHO to 5H,O 
solution) to 24cc chlorophyll solution obtamed by concentra- 
tion of 16-20 c ¢ alcohol extract When the alcoholic solution 
boils, tne caustic soda 1s added diop by drop, the liquid being 
stirred After the alcohol 1s driven goth water is poured in, and 
the heating continued After the evaporation of a great part of 
the water, alcohol 1s added once more, and the saponification 1s 
ended When the alcohol has evaporated, the soap lees 1s 
diluted with wate: and an excess of chloride of sodium added to 
separate the soap, which precipitates ın a gianular form It 1s 
then shaken ın a separating funnel with petroleum ether, which 
assumes a dark yellow colour, since it removes only the yellow 
constituent , this extraction is repeated as long as the petroleum 
ether 1s colomed On evaporation of the latter, the yelow con- 
sticuent zs left 1 

The soap is now teated with ether, which 1emoves various 
impurities, and a little colouring matter, and then with ether 
containing alcohol, which removes the græn constituent from 
the soap 

Hansen asserts, and gives his 1easons for the assertion, that 
no change takes place m the pigments by the above treatment 

The yow constituent crystallises in dark yellow needles out 
of the petroleum ether, and gives all the .eactions of a lipo- 
chrome, both as regards spectrum and chemical characters 

The g7 een constituent can be obtained out of the ether-alcohol 
solution after occasional filte:ing and evaporation of fhe ether, and 
any yeliow colouring matfer adhering to it can be 1emoved with 
petroleum ether Foi the usual reactions this pigment answers 
very well, but foi furthe: study it has to be purified from water, 
&c, which 1s done by futher treatmeat with ether-alcohol 
solution Finally the pigment crystallises out m spherical 
crystals, which show a beautifully-matked cioss with crossed 
Nicois Even a drop of the solution allowed to evaporate on a 
macroscopic slide allows the crystals to be seen, thousands of 
small ‘‘sphezrocrystals” appeaiing on the evaporation of the ether. 
Hansen shows that the idea that plants contain but a small 
quantity of chlorophyll ıs e:roneous, ag he has obtained out of 
450 giams dried wheat leaves as much as three to four grams 
solid colourmg matter 

Chlorophyll gieen 1s opaque in the solid state, and appears of 
a black-green colow, and in that state possesses no fluorescence, 
but in solution possesses the usual red fluorescence Its various 
chemical characters aie given at length in the original paper, 
and ıt 1s shown that sore of the changes with acids descitbed by 
authors are not due to then action on pwe chlorophyll green, 
but on other unknown bodies It 1s free from sulphur and fiom 
iron The elementaiy analyses agree very closely, and calcu- 
lated for the ash-free substance are the followmg — 





I TI 
C 67 26 pei cent * 67 94 pei cent 
H 10 63 y3 I0 36 9 
O 1697 i e 1612 ji 
N 512 4, 555 T 
99 98 99 97 


The amount of cambon ıs I pei cent too low m both cases 

CLlorophyll yellow occms in small quantity as compared with 
chlorophyll green, in the proportion of about I to 100 Its solu- 
tions show no fluorescence, and statements to the contrary have 
been based upon deductions drawn from imperfect methods of 
separation It possesses the eeactions of Kiukenberg’s øo- 
chromes,? 1n the solid state, namely a blue coloration with sul- 
phuric acid, the same with nititc acid, and a gieen-blue with a 
mixture of iodine in potassium iodide It shows three bands in 
the blue kalf of the spectium, but no absorption of red, and 
agrees .n spectium with the yellow colouring matter of etiolated 
leaves (é¢29l722), which 1s mncoriectly represented by some as pos- 
sessing bands in the red part of the spectrum Chlorophyll green 
possesses four bands im the red half of the spectrum, they agree 
with the four bands of the ordinary clfforophyll solutions 

With regard to Tschirsch’s “ pure chlorophyll,” which, 1t may be 
remembered, was described in the Jous nal of the Chemical Society, 
Febiuary 1884, wth the remaik that the writer ‘‘reserved to” 

T Compare Kuhne, foc crf, Band iv Heft F; 1882 

e 


2 Krukenberg, Joc ert, “Zur Kennthiss der Verbreitung der Lipochrome 
im Téuerre che,” Zweite Reihe, gte Abth 1882 
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himself “the mght of examining it further,” Hansen observes 
that it possesses all the reactions of the usual chlorophyll 
sauce ” è 
In a second paper? Hansen figures the spectra of chlorophyll 
green and chlorophyll yellow His researches will, no doubt, 
be found useful by students of vegetable chromatology 
C A MacMunn 
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RECENT MORPHOLOGICAL SPECULATIONS 8 


II — The Origin of Vert brates 


PIF TEIN or sixteen years ago Kowalevsky’s researches on 

the development of Amphioxus and of Ascidians seemed 
to be solving the question of the origin of Vertebrates The 
discovery of the larval notochord in Ascidians, and the recog- 
nition of the homology of theu pharyngeal clefts with the gill- 
shts of Vertebrates, made it necessary to acknowledge the close 
relationship of the two, as had been already foreshadowed by 
Herbert Spencer, while the yet undisputed affinity of Ascidians 
to Mollusks brought Vertebrates and Invertebrates together in 
an unbroken lne But as new knowledge brought Ascidians 
close: to Vertebrates, ıt undermined their claims to molluscan 
affinities, and as the doctrine of degeneration grew up, in 
the hands of Dohrn and Lankester, ıt taught that Ascidians, 
and Amphuioxus too for that matter, were not really ancestors of 
the higher Vertebiata, but only degenerate descendants of such 
ancestors, poor cousins, as it were, of the higher Vertebiates 
The lines by which Vertebrates had sprung from Invertebrates, 
the common ancester of Ascidians, Amphioxus, and the higher 
Vertebrates, had still to be sought for * 

Two leading theories have been formulated, and are still under 
discussion The first, identified with the names of Sempe: and 
Dohrn, maintains that the nearest allies of the Vertebrates must 
be looked for among the Chetopod worms, the dorsal surface 
and spinal cord of the fo1mer corresponding morphologically 
with the ventral surface of the latter, and its ganghated nerve- 
cord On the second view, with which we may associate the 
names of Balfour and Hubrecht, we‘must take the ancestor of 
the Vertebiates to have been some segmented worm, descended 
from the same unsegmented types as the Cheetopods, but in which 
the two nerve-cords, at first lateral like those of Nemertines, 
had coalesced dorsally instead of ventrally, to form a median 
nervous system 

Our discussion of the first of these theories may be 
made clearer if we use the words ‘‘neural” and *hæmal” 
instead of ‘‘dorsal”’ and ‘‘vential,” for the gist of the theory 1s 
that in the two groups neural and Aæmal surfaces remain con- 
stant, but what 1s dorsal in the one 1s vential in the other 

In the Cheetopods, say the advocates of this theory, we have 
a group of regularly segmenged animals, not so far specialised 
but that we might well conceive ancestois like them to have 
developed into Vertebrates, they point to the relations of the 
nervous, vasgular, and alimentary systems, and to the develop- 
ment of the mesoblast, as being closely parallel in the two 
groups , and they try to fing traces or representatives in Cheeto- 
pods of such typically Vertebrate possessions as notochord, gill- 
clefts, and swimmuing-bladder 

At the very outset a difficulty arises which 1s perhaps the 
greatest the theory encounters The mouth of Chetopods 
is neurally placed, and surrounded by a nerve-ring , in Verte- 
brates ıt 1s heemal, and ıt does not pierce any part of the nervous 
axis Dohrn has attempted to overcome this objection The 
present mouth of Vertebrates, he says, 1s not identical with the 
Invertebrate mouth , it 1s a distigct and secondary structure , it 
arises late in development, whereas 1n other classes the ““ stomo- 
dæum ” or primitive oral invagination appears very early More- 
over, 1n the majority of Vertebrates the mouth does not persist 
in the position it first appears ın , 1t arises some way off from the 
anterior end of the body, and in Elasmobianchs, some Ganoids, 
and Myxinoids ıt remains there, but ın all other Vertebrates ıt 
becomes terminal If we assume, then, that the mouth in exist- 
ing Vertebrates is secondary, there must have been a tame when 
it did not exist, and when 14s functions were performed by another 
or primary mouth, dt has been suggested that in the Aypfophysts 
cerebri or ‘pituitary body” we have, possibly, a 1emnant of this 
primary mouth The hypophysis cerebii appears fist as an 
ectodermic involution, usually arismg from the stomodzeum , but 
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in the lamprey, Gotte, Scott, and Dohrn have shown that it 
arises from the ectoderm which lies anterior to the mouth It 1s 
here, in fact, a httle pit of ectoderm, placed between those other 
two a alate pits, which are to become the nose and the 
mout 

If this involution ever pierced the bia and opened upon the 
neural surface, the fore-bram would then be evidently homolo- 
gous with the supra-cesophageal ganglion of Inveitebrates, or 
ganglion of the pre-o.al lobe A great deal may be said fox thus 
1egarding the fore-brain as distinct from the remaining #ervous 
system , ıt resembles the supra-cesophageal ganglion of the In- 
vertebiata in its close connection with the optic and olfactory 
organs, and in supplying only organs of sense There 1s evidence 
to show that the thnd nerve belongs to the cianio-spinal series 
of segmental nerves, and that the olfactory and optic nerves have 
a different nature If this be so, the mid-brain, giving ongin 
to the third nerve, would appeai not to have part in the ganglion 
of the prae-oral lobe The termination of the notochord directly 
behind the fore-brain 1s an additional argument in favour of the 
morphological distinctness of the latter structure 

Thus af we follow back the genealogical record of the Verte- 
brates, we find that at one period their ancestors had a mouth 
upon the newal suface , later, two openings into the alimentary 
canal appear, one on the neural and one on the hemal surface , 
still later the latter gains the ascendancy, and alone remains to 
the present time “This secondary mouth must have arisen from 
some pre-existing stiucture , it could not have originated as a 
simple depiession of the outer skin which deepened and ulti- 
mately fused with the alimentary canal, and the only pie-existing 
organs which could furnish such a passage from the exterion into 
the alimentary tract me the gill-shts We must conceive this 
Vertebiate ancesto1 as an amimal with an intestine which opened 
anteriorly by a median mouth on its neural surface, and laterally 
by a series of segmentally situated gill-slits The mouth took in 
water, which flowed out over the gill-arches just as it does still 
in the lower Vertebrates If fiom any 1eason, such as the animal 
lying like the modern Annelids on its neural surface, ıt obtained 
a purer supply of water by taking it in thiough some of the gill- 
slits, 1t 1s conceivable that a pair of these slits assumed that 
office, and that by the exercise of this power the gill-shts became 
gradually larger, and ultimately fused in the middle line The 
suctorial power thus acquired to take im water for the purposes 
of respiration was also of use m obtaining food, and thus a 
median heemal suctorial mouth arose, such as the Myximoids now 
possess Theie ıs much evidence to show that the ancestral 
Vertebrate possessed a suctorial mouth which subsequently became 
modified for biting, and was carried forward to the front of the 
head Lmbiyology supplies the following arguments in favour 
of 1egarding the mouth as formed fiom the coalescence of a pair 
of gill-shts It hes close agaist the gill-slits, ıt 1s separated 
from them by a gill-aich, it arises about the same time 1 the 
embryo, ıt opens into the alimentary canal, finally, ın some 
Teleosteans, Belone, Hippocampus, and Gobius, the mouth first 
appears as two lateral openings, which afterwards fuse in the 
middie line 

Admitting that the mouth ıs formed of two gill-shits, we have 
to see from what stiuctures in an Annelid such gill-shts could be 
deuved In many Chetopods no part of the body ıs set apart to 
perform the finction of respiration Where there are no gills 
the blood 1s commonly aerated in the walls of the alimentary 
canal, water being taken in at either end, and when chaged 
with the waste products of respnation, it 1s expelled through the 
same opening In some cases, as in Hesione, the surface with 
which the wate: comes in contact 1s incieased by a pair of lateral 
sacs oi diverticula It is obvioas that with such a respiratory 
apparatus it would be advantageous if there was an exit for 
the respned wate: distinct fiom its entrance, SO that the blood 
should always be in contact with pwe water Such an exit 
would be formed by fusion of the 1espiratory déverticula with the 
body-wall and subsequent rupture of the latter at the points of 
fusione And the apertures 1n the tentacles of Actinize and the per- 
forated liver-diverticula of fiolis are adduced as analogous 1n- 
stances of such perforation 

Another suggestion which has been made to account for the 
ongin of gill-slits is that the mner ends of some of the segmental 
organs gained an entrance into the alimentary tiact, and, changing 
their function, gave rise to gill-shts T 

By these steps a Vertebrate has been reduced to an Annel 
structure, but certain questions which have arisen in the develop- 
ment of this theory remain tobe ùnswered One 1s whether the 
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mouth 15 formed fiom the most antenor pair of gill-slts If the 
trabeculze crann are gill-aiches, the mouths not the fist | Some 


authorities consider the nasal sacs as modified gill-shts , they are 
primitively double, and wheie we find them single, asın Amphi- 
oxus and Cyclostomes, it is due to secondaiy processes 
In his ‘‘ Monogiaph on the Development of the Elasmobianch 
Fishes,” Balfom has pointed out that the histological structure 
of the spinal cord in Vertebrates 1s exactly what would be found 
if, by mechanical folding, the two lateral halves of the neive-cord 
of aneAnnelid became bent toward one another, whilst the external 
skin was pushed into the groove between them If this folding 
were completed, so that the external epithelium formed a canal 
surrounded by nervous tissues, the white and giay matter would 
assume the same 1elative position that they possess in the spinal 
coird of Vertebiates The neives would then arise not laterally, 
but from the extreme ventral summit, and would thus conespond 
with the posteno: roots of the Veitebiate spinal cord, which, as 
Balfour has shown, giow out fiom the extreme dorsal summit of 
the neural canal, a position comparable with the vential summit 
of the Annelid neivous system In Amphibia the pimuitive 
medullary plate (or modified area of dorsal eprblast which 1s to 
fold m and form the medullary gioove), although elsewhere 
single, shows signs of being formed of two symmetiical halves, 
and in both embiyo and adult the newal tube has a structure 
seat points to its origin fiom the coaleséence of two lateral 
coids 
The direction of the blood current, which flows fiom behind 
fowards on the heemal, and from before backwards on the nemal, 
surface, agiees in Cheetopods and Vertehates if the surfaces be 
reversed, and the hypothesis of 1eveisal presents no great diffi- 
culties in the case of a cylindiical animal swimming ın the sea 
In connection with this theory ıt 1s mteresting to note that 
E:sig has instituted a compaiison between the lateral sense-organs 
in the Capitellide (a family of Chaetopods) and the lateral line of 
fishes, and he further compares the ‘“‘siphon” of the same 
Cheetopods with that obscure 10d of tissue split off from the 
alimentary tract of fishes and Amphibia, the sub-notochordal1od 
The notochord ıs one of the most chaacteuistic Vertebrate 
stiuctures, and 1f the theory propounded above be tiue, we should 
expect to find very distinct rudiments of such a stiucture amongst 
the Cheetopods, but although numerous organs have been inter- 
pieted as such, Balfour states that none of these interpietations 
will bear examination Quite recently Nussbaum has found in 
the cockroach a longitudinal string of cells lying upon the nerve- 
chain, which in its development beais a stiiking resemblance to 
the notochord of Vertebrates, and Vejdovsky has descuibed a 
simular structure in Oligocheeta, developed, however, fiom the 
mesodeim, under the name of newochoid 
The supporters of the second theory, which we have connected 
with the names of Balfour and Hubiecht, claim that they have 
found an oigan in one class of the Inveitebrata which is com- 
parable to the notochoid of Vertebiata 
Balfow in the ‘‘Elasmobranch Fishes,” whilst combating the 
Chzetopod ongin of Veitebiates, suggested that Vertebrates have 
descended fiom the same unsegmented stock as the Cheetopods, 
but through some other hne which has entuely disappeared 
They have thus acquired similar segmental and othe: organs 
In this hne of ancestors he imagines that the primitive lateral 
nerve cords have tended to coalesce dorsally instead of ventially 
In his ‘‘ Comparative Embryology” he 1epeats these views, and 
adds that their probability has been incieased by the researches 
of Hubrecht, who has shown that in some Nemertines the nerve- 
cords approach each other veiy closely in the median dorsal 
Lne -Hubrecht has quite recently amplified these views by 
suggesting that ‘‘the pioboscis of Nemertines, which arses as 
an invaginable stiuctuie, and which passes through a part of the 
cerebral ganglion, 1s homologous with That rudimentary organ 
which is found in the whole series of Vertebiates without excep- 
tion--the hypophysis cerebi1 The proboscidian sheath of the 
Nemertines 1s comparable in situation (and development?) with 
the notochord of Vertebrates ” ° 
The first of these two positions’1s supported by the facts of 
development Although the details of the ontogenetic o1igin of 
the Nemertine proboscis are still wanting, the bioad fact that it 
arises, like the hypophysis cerebri, as an invagination of the epi- 
blast, has been established 
These organs further resemble each ¢dther in the shifting of 
their external opening, which 1s in some cases on the outer sur- 
face, in others on the dorsal wall of the alimentary canal just 
‘within the mouth . * 
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In this comparison between the proboscis of Nemertines and the 
hypophysis ce1ebi1, the connection of the latte: with the bram and 
is relation to the antero: end of the notdthoid, must be especially 
boineinmind The proboscis passes backwaid, between the anterior 
thickenings which form the biain, the two lateral halves of which 
are connected hy a thich ne: ve commissure vential to the proboscis, 
and by a thin strand dorsal to ıt Thus the proboscis pierces a 
ring of nervous tissue, and the pioboscis sheath 1eaches forward 
to the level of this nervous comissme This region, then, 
would correspond to that pat of the vertebrate biain to which 
the hvpophysis cerebri 1s attached and close behind which the 
notochord terminates, and would thus separate off the fore-biam 
from the 1emaimng nervous system In connection with this it 
1s a vei} significant fact that the supero: lobes of the Nemeitine 
biain give use to the nerves which supply the sense organs, 
while the strong nerve which supples the anteno: region of the 
cesophagus ongmates in the inferno: lobes The one pan of 
these lobes may thus have been perpetuated as the fore-biain, 
and the other as the rest of the nervous system 

‘Lhe sheath of the proboscis corresponds very accuately in its 
position to the notochoid, but unfortunately the Lnowledge we 
possess of its development is not geat Banoi and Salenshy 
have attributed a mesoblastic ongin to it, the latter, however, 
noting a connection between the first o1gin of the oesophagus 
and proboscis Hoffman has stated that pait of the proboscis 
1s split off the dorsal surface of the alimentaiy canal, whilst the 
muscular proboscis sheath 1s mesoblastic ın ougm Hubrecht 
suggests that possibly the formation of the inner part of the 
proboscis sheath has been mistaken for the pi@boscis If this 
suggestion prove true, then the proboscis sheath agiees both in 
position and ongin with the notochord of Veitebiates 

The fully-developed notochoid is a solid 10d, whereas the 
proboscis sheath 1s a hollow tube Tis, however, 1s no vey 
serious objection to then homology, and iecently Liebe:kuhn 
and Braun have shown that the notochord auses at fist as a 
hollow tubiform structure, whilst in old specimens of Cerebra- 
tulus (a. Nemertine) the posterior end of the proboscis sheath 1s 
neatly or quite filled up with continuous cellular tissue 

We have unfoitunately too little knowledge at present to in- 
stitute a compaiison between the ether organs of Nemertines 
and Vertebiates Attention should, howevei, be called to the 
ciated lateral pits upon the head These mise fiom the most 
anterior pait of the cesophagus in fiont of the mouth They 
bud out from the walls of the oesophagus, and are in this stage 
dnectly comparable to similar diverticula which arise in the same 
legion in the lmva of Balanoglossus, and which there give use 
to the first pan of bianchial shts These diveiticula become 
finally cut off from the cesophagus, but ente: into connection 
with epiblastic invaginations, and aie thus placed in communica- 
tion with the sea-water In Schizonemertines then inner end is 
In connection with the biain, thé latte: contains hemoglobin, 
and so they subseive i1espuation In Hoplonemertines, how- 
ever, although ther development Js simila1, they apparently aie 
modified for a sensory, possibly an olfactory, funetion In con- 
nection w.th these stiuctures, Hubrecht calls attention to some 
of the results of Hatschek’s 1ecen@ researches on the develop- 
ment of Amphioaus In this animal there aie two lateral hypo- 
blastic diverticula giowing out fiom the anteno: part of the 
cesophagus in fiont of the mouth ‘These differ both ın then 
nature and development from the aichenteiie diverticula, o1 fiom 
the bianchial outgiowths They aie at fitst symmetiical, but 
have a different fate. They aie both constricted off from the 
hypoblast the left one communicates with the exterior by a 
cihated opening which appears m the epiblast , the ught one 
forms an epithelial lining to t®e pizoral body iegion lhe left 
one has been looked upon as agspecial sense organ of the larva 

Finally it is umpossible to oveilook the bearing of Balano- 
glossvs on our subject, although we aie not yet in possession of 
all the facts that Mr Bateson’s (0.7 M S No xav Apul 1884) 
1ecent reseaiches seem to have elicited ‘The pharyngeal slits of 
Balanoglossus have long been recognised as wonderfully like the 
gul-shts of Vertebrates, and on the other hand as totally unlike 
any structures possessed by animals outside the Chordata But 
Bateson’s 1eseaiches have alieady shown that the developmental 
features of the nervous system and of the mesoblast are not less 
suggestive of the same hmship For the mesoblast 1s developed 
fom an anterior aichenteric pouch with two posterior horns 
(exactly compaiabfe with that described in the last paragraph as 
existing in Amphioxus) and twé@ pairs of posterior pouches instead 
df the laige: number that Amphioxus possesses And the fate 
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of the anteno pouch ıs almost identical in the two forms, for in 
Balanoglossus its left-hand div.sion becomes lined by cia and 
opens to the exterior, whereas its right-hand half degenerates 
into connective tissue And as regards the nervous system (which 
in Balanoglossus contains no mesentere canal as that of Amphi- 
owus does) ‘it is only necessaly to imagine the invagination of the 
dorsal neive-cord to have been extended along the back (instead 
of being confined to the 1egion of the colla1) ın orde: to reproduce 
the condition which is found in Amphioxus ” But howeve: much 
we may be stiuck by these iglations of Balanoglossus, its own 
isolated position and the extieme difficulty of allying it to any 
othe: Invertebiate gioups prevent ıt from throwing much light 
upon the Vertebrate pedigree The claims of the two theories 
discussed above may be unaffected, however close the corie- 
spondence between Amphioxus and Balanoglossus may be shown 
to be, and as yet Balanoglossus seems to do little more than 
remind us of how 1.emote a telative of the Veriehiates Amphioxus 
itself ıs Amphioxus occupfes such an outlymg bianch, so far 
fiom the main stem of the genealogical tree of Veitebiates, that 
the demonstration of its likeness to an isolated Invertebrate like 
Balanoglossus may, hhe its obvious relationship with the Tunt- 
cates, be of little use to us 

It is perhaps prematuie to judge between these two theories 
detailed above, or to accept eithe: of them definitely as an mdi- 
cation of the ongin of Vertebrates But we must point out that 
the Chzetopod theory les under the great disadvantage of 
assuming as far distant ancestor of Vertebrates a class of animals 
that seem really to occupy an apical position in a certain line of 
development ‘The Chzetopods seem to be so highly specialised, 
that we must be suspicious of taking them to be the ougin of 
another great fioup, but athe: consider them as the ultimate 
result of evolution in a paiticula: directian In general it must 
always, a przorz, be unsafe to attempt to make the apex of one 
group the base of the next, and ın all cases ıt must be better, 
and more consonant witk the puinciples of evolution, to seaich 
for the closest telations of one gioup among the simple: and less 
specialised membeis of another AES 
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THE annual meeting of, this Society was held at Ottawa, 
May 21-24, unde: the piesidency of the Hon P J O 
Chauveau, LL D, D -és-L 
The followmg papers were 1ead in Section III (Mathemati- 
cal, Physical, and Chemical Sciences) —Electiical induction in 
undeigiound and aenal metallic conductors, by F N Gisborne, 
CE The autho: proposed, in order to get rid of induction 
phenomena in telephone cucuits, to connect sending and 1eceiving 
telephones by means of pans of twisted and insulated wires He 
desciibed experiments made with a section of cable about 3000 
feet in length and laid underground between two of the Depart- 
mental Buildings at Ottawa elhe cable contained twenty indif- 
fe.ently insulated wires, which were divided into pans, two wires 
being twisted togethe: ın each case, each pan constituting a 
metallic cucut, and one wite of each pan being used as a 
“etura” instead of the eaith plates usually employed ‘The 
experiments showed that 1f ope of these pairs was used as a tele- 
phonic cucut, no induction effects could be observed ın the 
otheis ‘lhe absence of induct.on effect he attributed to the 
equidistance of the two wires of a pan fioin any third wue and 
the equality and opposition of the curents flowing in them —A 
particular case of the hydiaulic ram or wate: hammer, by C 
Baillarge, C E —On the form of the contracted liquid vein 
affecting the present theoiy of the science of hydraulics, by R 
Steckel Communicated by C Ballargè, C E —The ongin of 
crystalline rocks, by C Steny Imt, LLD, FRS The 
author began by remarking that the pioblem of the ongin of 
those rochs, both stratified and Snstratified, which are made up 
chiefly of crystalline silicates, 1s essentially a chemical one He 
then proceeded to 1eview the history of the once famous dispute 
between the vulcanist and the ne >tunist schools in geology as to 
whether granite and other ciystallme rocks were formed by 
igneous o1 by aqueous agencies, and showed from recent writes 
that the controversy 1s not yet settled He noticed of the igneous 
school both the plutonic andsthe volcanic hypotheses of the origin 
of these rocks, and then considered the so-called metamorphic 
and metasomatic hypotheses, which would derve them by sup- 





posed chemical changes from mateuals either @f igneous or of 


aqueous origin The hypothesis of Werner vas next discussed 
This conceives all such rocks to gave been successively deposited 
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in a ciystalline form fiom a chaotic watery liquid, whigh sur- 
rounded the primitive earth, and at an eaily time held in solution 
the whole of the matenals of these rocks The imadequacy of 
all of these hypotheses was pointed out, though it would appear 
that Wernen’s was the one nearest the truth The author con- 
ceiyes that the crystalline 10chs were formed by deposition from 
wateis which successively dissolved and brought fiom subter- 
ranean sources the mineral elements “Iher formation 1s illus- 
trated by that of gianitic veins, and that of zeolites-—-processes 
regarded as survivals of that which produced the earher rocks 

The tiue zeolites aie but hydiated feldspars, while the myperals 
of the pectolitic group coriespond to the protoxyd-silicates of the 
ancient rochs The source of the elements m these rocks, 
according to the new hypothesis here proposed, was in the super- 
ficial layer which was the last-congealed poition of an igneous 
globe consolidating from the centıe In this primitive stratum, 
porous from contiaction and impregnated with water, resting 
upon a heated anhydrous nucleus, and cooled by radiation, an 
aqueous circulation would be set up, giving rise to mineral 
springs The waters of these dissolved and brought to the 
surface, there to be deposited, the quartz, the feldspars, and 
other mineral silicates, which, through successive ages, built up 
the gieat gioups of crystalline stratified rocks, often so markedly 
concietionary in aspect Exposed portions of the pimitive sili- 
cated material would be subject to atmospheric decay and disin- 
tegration, giving rise to sediments of superficial ongin, which 
would become intercalated with the deposits from subterranean 
sources ‘Lhe :eactions hetween the mineral solutions fiom below 
and the superficial materials were important in this connection, 
probably giving rise to certain common micaceous minerals , 
while dissolved silicates allied to pectolite, by their reaction with 
the magnesian salts, which then passed into the ocean waters, 
generated species ike serpentine and pyioxene This process of 
continued upward Iixiviation of the primitive chao’ie stratum 
would result ın the production of a great overlying body of strati- 
fied acidic rocks, leaving below a basic residual and much. 
diminished portion, the natural contraction of which would cause 
corrugations of the supeiimcumbent stratified mass, such as are 
everywhere seen in these ancient rocks ‘Lhe source of volcanic 
rocks ıs partly in this lowe: and more o1 less exhausted stiatum 
of comparatively msoluble and basic ferriferous silicates, whence 
come melaphyres and basalts , paitly in the secondary or acidic 
mass, which, softened by the combined agency of water and heat, 

may give rise to gianitic and tiachytic rocks , and partly also, it 
1s conceived, in later aqueous deposits of superficial origin, which 
also may be brought within the influence of the cential heat 

This attempt to explain the genesis of crystalline rocks by the 
continued solvent action of subtenanean wateis on a primitive 
stratum of igneous ougin the autho: designates the cienitic 
hypothesis, from the Gieek xphyn, Jone A preliminary state- 
ment of it was made by him to the National Academy of Sciences 
at Washington, Aprl 15, 1884, and appears in the Amertan 
Naturalist for June —On the density and theimal expansion of 
aqueous solutions of copper sulphate, by Prof J G MacGregor, 
DSc The author gave the results of extended obseivations of 
the density of solutions of different concentration and at different 
temperatures They show that the rate of variation of density 
with tempenatuwe increases with the temperature and with the 
percentage of salt in solution , that the density of any solution at 
low temperatuies (below 20° C ) diminishes, as the temperature 
incieases at a greater rate than that of water, that the ratio of 
the density of a solution to the density of wate: at the same tem- 
perature diminishes as the temperature incieases , and ceitainly 
fo. many solutions, probably for all, attaims a constant value 
within the temperature limits of the experiments (below 35° 50°) , 
that, therefore, at about 40°C the theimal expansion of solutions 
is the same as that of water at the same temperatuie The eape- 
iments also substanteated a result formerly reached by Prof 

Ewing and the author that very weak solutions of this salt have 
a smaller volume than the water used in makingthem If then 
these solutions aie made by the addition of anhydious salt to 
wate: contraction must occur The expeiments show that the 
gieatest“contraction occurs inthe case of a solution contaiming 
1 34 per cent of anhydrous salt, m which case the contrauon 1s 
0.0048 The solution contaimng 5 95 pe: cent of anhydrous 
salt has the same volume as the wate: required to make it —~ 
Blowpipe reactions m plaster of Parts tablets, by Prof E 

Haanel, Ph D Thus pape: was a continuation of that presented 
to the Society last yeaa The author described the result of the 
treatment of copper with hydiobiomic acid, and of uon and 
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selemde of mercury with hydnodic acid He held the iange of 
coatings’ ger se for those tablets to be greater than for any other 
support used in blowpipe analysis and described these coatings 
for selenium, tiemannite, arsenic, silver, alloys of bismuth, 
antimony, and lead with silver, galena, orpiment, realgar, 
mercury, tellurium, carbon, cadmium, and gold —-Desciption 
of an apparatus for distinguishing flame-colournng constituents 
when occurring together m an assay, by Pmf E Haanel, 
PhD The apparatus consists of a spectacle frame fmnished 
for the left eye with plain colourless glass, and for the mght eye 
with four glasses—ied, green, violet, and blue These glasses 
revolve*on an axis, and can be brought either separately or m any 
combination before the eye of the operator —‘‘ Essai sur la Con- 
stitution atomique de la Matière,” by the Very Rev T E Hamel, 
D D —The algebraical development of certan functions, by 
Piof N F Dupuis, M A —Contributions to our knowledge of 
the 1ron ores of Ontario, by Prof E J Chapman, Ph D , LL D 
The pape: contained a series of analyses of magnetic and other 
iron ores from samples obtamed personally by the author from 
various paits of Ontario The geological conditions of the 
deposits are also bnefly given —‘‘ Note sur une fait météoro- 
log:que particulier å Quebec, ’ by Rev Piof J C K Laflamme, 
D.D 


Section, IV (Geological and Biological Sciences) —The fol- 
lowing papers were read —Note of observations ın 1883 on the 
geology of a part of the north shore of Lake Supenor, by A R 
C Selwyn, LLD, FRS In these observanons the author 
considered he was able to show that the great masses of columnar 
trap which form the summit of Thunder Cape. Pic Island, and 
McKay’s Mountain were not part of a ‘‘ crownmg overflow,” as 
they have been described to be, and newer than the Keweenlan 
series, but that they are contemporaneous with the black slaty 
shales of the Animikie series, which immediately and conform- 
ably underlie them —Revision of the Canadian Ranunculacer, 
by Piof, George Lawson, PhD LLD (Halifax, NS) The 
autho: referred to his ‘‘ Monograph of Ranunculacee,” published 
In 1870, to the extensive collections that had been subsequently 
made, and to works pubhshed upon the North American flora, 
all of which enabled a fuller and more accurate description of 
Canadian i1anunculaceous plants to be given now than was 
possible when the previous paper was prepared The greater 
precision given to recent observation had also enabled the geo- 
graphical range of these plants to be slated more fully The 
Striking diversity of modification in the form, number, and 
arrangement of the several parts of the flower and of the fruit in 
the several genera was pointed out ‘The number of Canadian 
species 1s 78 and of varieties 18 viz Clematis 4, Anemone 14, 
Thalictrum 6, Ranunculus 29, Myosurus 2, Peonia 1, Caltha 
3, Trollius 1, Coptis 2, Aquilegia 2, Delphinmm 5, Aconitum 
2, Hydrastis 1, Actæa 2, Cimicifuga 1, Trautvetteria I — 
Geology and geological work in the Old Would in their relation 
to Canada, by Prmcipal Dawson, CMG, LLD, FRS— 
The Taconic question m geology, part 2, by T Sterry Hunt, 
LLD,FRS The writer having given in the Transactions of 
the Royal Society of Canada for 1883 the first part of this paper, 
it remains in the second and last part to show, m the first place, 
more fully than has yet been done, the relations of the Taco- 
man or Lower Taconic series of stratified 1ocks to the succeeding 
Cambrian or Upper Taconic which some geologists have con- 
founded with the Tacomian In this connection 1s given a 
critical discussion of the studies of Perry, Marcou, and others, 
and the opmions of Dana as regaids the Cambrian of the Appa- 
lachian region of North America In the second place 1s con- 
sidered the probable equivalence of the Taconian to the Itaco- 
Inmite senes of Brazil and to similar rocks elsewhere in South 
America and the West Indian Islands, as well as in Hindostan 
and Southern Europe All of these comparative studies, it 1s 
said, tend to establish the distinctness of the Taconian as a great 
and widely-spread series of crystalline stratified rocks occupying 
a horizon between the Cambrian and Montalban or younger 
gneiss series of Europe and North America—-Note on the 
occurrence of certain butterflies in Canada, by W Saunders, 
Landon, Ontario Papo cresphonges, once a rare butterfly in 
Ontario? 1s now widely disseminated throughout that province 
In the Southern United States its larvee feed on the leaves of the 
orange and lemon, but m Canada they appear to thrive upon 
the foliage of such members of the Kufacee as Xanthoxy- 
fon, Ptelea, Ruta, and Dictamnus Pupiho philensr 1s also 
extremely rare in Canada, but a large flock of this species was 
observed bythe Rev C J S Bethune nea: Woodstock, Ontario, 
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in 1858 The wniter also recorded the capture of Tenas mext- 
cana and Thecla smilacis at Point Pelée, Ontario, in 1882, and 
concluded by remarking that twenty-three years ago he had 
taken two specimens of a new species of Thecla at London, 
Ontario, which has since been described by Mr W H Edwards 
as 7’ leta —On some deposits of titaniferous tron ore in the coun- 
tres of Haliburton and Hastings, Ontano, by Prof E J Chapman, 
Ph D This paper, after referring to the occurrence of numerous 
deposits of magnetic iron ore in certain zones or belts of country 
in the counties of Victoria, Halgburton, Peterborough, and 
Hastings, describes their conditions of occurience as those of 
large isolated masses or ‘‘stocks,” forming in some cases 
“sheathed stocks,” or Stochscheadcrs and Solars of German and 
Swedish miners, as in the great iron ore zone of Arendal in Nor- 
way Whilst these stock-masses of non ore are for the greate: 
part quite fiee from titamium, one of vast size in the township of 
Glamorgan, and another equally laige mass ın Tudor, are shown 
to contain a considerable amount of titanium Detailed descrip- 
tions of these are giver, with analysis of the ore by the writer — 
On mimetism m morganic nature, by Prof E J Chapman, 
PhD Mimetisn—as recognised in organic nature—has been 
regarded on the one hand as the direct result of a protecting 
Providence, and, on the other, as originating ın minute ap- 
proaches towards the imitated object, these becoming intensified 
in successive generations until the imitation becomes complete 
or reaches its extreme limit In this paper the writer attempts 
to show that neither hypothesis may be absolutely correct, but 
that the peculiarity may be due to some occult law of “localism” 
by which associated forms often become impiessed with mutual 
resemblances In support of this view he refers to several 
curlous cases in which certain minerals, normally and generally 
of very dissimular aspects become closely mimetic under certain 
local conditions, as seen in examples of quartz and zircon, 
pyroxene and apatite, &c, in the phosphate deposits of the 
Ottawa region —A monograph of Candlan ferns, by Dr T 

J W Burgess and Prof J Macon, MA, FLS Prof 
Maconn stated that twenty years ago the total number of ferns 
known to occur m Canada was forty-six, while at the present 
time it had increased to sixty-three In illustrating the range of 
the more interesting specieg, he particularly noticed the occur- 
rence of Phegopterts calcarea in Anticosti, where he had found it 
in 1882, and remarked that the same plant has recently been 
collected by Dr G M Dawson and R Bell in the country 
around and to the east of the Lake of the Woods —On geological 
contacts and ancient erosion m the province of New Brunswick, 
by Prof L W Bailey, MA, PhD This paper summarises 
the more important and well-established lines of physical con- 
tact between the geological formations of New Brunswick, as 
bearing upon the relative age of the latter and the disturbances 
to which they have been subjected Three well-marked breaks 
separating groups of widely diverse character were recognised 
among pre-Cambrian strata,—the supposed equivalents of 
Laurentian, Huronian, and possibly Montalban horizons,——a very 
marked one at the base of the Cambrian, and others successively 
between later formations to the baseof the Trias The evidence 
of such breaks was shown to be of various character, including 
discordance of dip and strike, overlap, igneous extravasations, 
and mtermediate erosion, and the “beating of the facts deter- 
mined on the physical and geological history of North-Eastern 
America, was briefly discussed The gramites, which constitute 
so marked a feature in the geology of the Acadian Provinces, 
were described as intrusive, and as the cause of the extensive 
alteration exhibited by the formation, which they have invaded 

The erosion which accompanied or followed upon the disturb- 
ances described was shown to have been enormous — Illustra- 
tions of the fauna of the St.John group Part III Cono- 
coryphidz, with notes on the Paradoxide, by G F Matthew 

The species of Conocor; phe ref€rred to and illustrated are C 
matthewt, Eartt, with three varieties, C elegans, Hartt, C 
batleyt, Hartt, with two varieties, and a new form which the 
author describes as C walcotf: Critical remarks are also made 
upon Paradoxides lamellatus, Hartt, and P acadicus —The 
Glacial deposits in the neighbourhood of the Bow and Belly 
Rivers, by Dr G M Dawson, A R S M —On the geology and 
economic minerals of Hudson’s Bay and Northern Canada, 
by Robert Bell MD, LL D , Assistant Director of the Geo- 
logical Survey of Canada By Northern Canada the author 
meant the whole eof the Dominion northward of the organised 
Provinces and Distrigts, as far as known His information was 
derived from his own observations around Hudson’s Bay and in 
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the North-West {cuntoues, and from the r:epoits and maps of 
the scientific men who had accompanied the varous Arctic 
eapeditions by sea and land Specimens and interesting notes 
on the geology of Givat Slave Lake had been received fiom 
Capt H P Dawson, R A, who had spent last year there in 
chaige of the Canadian Station of the Cucumpolar Commission 
The distirbution of thc vaitous formations from the oldest to the 
newest was Wlustiatcd by a large geologically-coloured map of 
the whole Dominion Refening fist to the Laurentian system, 
Piof Bell showed that it forms the surface-rock ove: an 
enormous area of cncula: form on the main continent, and that 
the central part 1» occupied by the waters of Hudson’s Bay, 
which are smioundcd by a border of Paleozoic rocks, If we 
included the Lamentin rocks of Greenland and the Atlantic 
coast from Newfoundland to Georgia, it would be observed that 
then general outline conesponds with that of the continent, 
which has been built up.aiound this ancient nucleus The 
Huroman stiata, which constitute the principal metalliferous 
series in Canada were closely associated with the Laurentian, 
and appeared to be always conformable withthem The largest 
and best-known aieas were between Lake Huron and James’s 
Bay, but Dr Bell had found four belts of them on the east coast 
of Hudson’s Bay, and others had been recognised m the primitive 
region to the west of it Indeed wheiever the older crys- 
talline rocks had been explored in Canada, belts having 
the characte: of the Huromian senes had been met with 
Limestones, slates, and quaitzites, mterstratified with amygda 
loids, basalts, &« corresponding with the Nipigon formation of 
Lakes Superio. and Nuipigon were laigely developed on the 
Eastmain coas#and adjacent islands of Hudson’s Bay, and appa- 
1ently also on the Coppermine River and to the westward of it 
But a set of had ted sthceous conglomerates and sandstones 
weie seen to come between the Huronian and the Nipigon series 
at Richmond Gulf on thg Eastmain coast, which appeared to be 
unconfoimable to both Mr Cochrane and Dr Bell had found 
similar rocks on Athabasca Lake, Capt Dawson, RA, on 
Gieat Slave Lake and Sir John Richardson to the north-east of 
Great Bear Lake Jhe conglomerates, slates, and giay argil- 
laceous quaitzites of Churchill ang the white fine-g:amed 
quartate of Maible Island were probably of this ho1zon 
Silunan rocks were well known to be widely spread on some of 
the largest of the Arctic islands, and along the most northern 
channels of the Polar Sea They formed an uregular and inter- 
iupted border on the western side of Hudson’s and James’s Bays 
A large basin of Devonian strata, containmg gypsum and clay- 
ironstone, extended southwaid fiom James’s Bay West of the 
geat Laurentian nea Devonian rocks could be traced here and 
there all the way fiom Minnesota to the mouth of the Mackenzie 
Rive. They weie not, however, so widely distiubuted as had 
been supposed by thc olde: travellers, who had passed rapidly 
through the countiy in the early part of the century, when the 
whole subject of Ameiican g@ology was nits infancy The so- 
called bituminous shale of Sir John Richardson and otheis, so 
prevalent along the Athabasca and Mackenzie Rivers, was found 
by Prof Belldo consist of soft Cretaceous stiata, saturated and 
blachened by the peti oleum rising out of the undeilying Devonian 
rocks, which here, as in Ondaiio, Ohio, and Pennsylvania, aie 
rich 1n this substance ‘The piicrpal featues and the geogra- 
phical distiibution of the Carboniferous, Liassic, Cretaceous, and 
Tertiary rocks of the northern regions were next desciibed 
Among othe: points of interest in 1eference to the post-Teitary 
period, Dr Bell mentioned that the remains of both the mastodon 
and mammoth had been found on Hudson’s Bay, and that there 
were reports of the occurence of elephants’ tusks on an island in 
its northern pait Isolated discoveies of elephantine 1emains 
had been made m the North-Wes@ Territories and several on the 
Rat River, a tributary of the Youjon, nea: the borders of Alasha 
In 1eferring to the economic minerals, Piof Bell said that even 
the coarser ones, such as granite, limestone, cement-stone, slate, 
flagstones, gypsum, clays, marls, ochres, sand for glass-making, 
moulding, &c , would yet have their value in different parts of 
the great region unde consideration Soapstone, mica, plum- 
bago, asbestos, chiomic iron, phosphate of lime, salt, pyrites, 
&ce , had been noted in different localities Among ornamental 
stones known to occu, might be mentioned the 1a1e and beaut- 
ful mineral lazulite discovered by Dr Bell at Churchill, also 
malachite, jade, agate, cornelian, chrysoprase, &c = Lignites 
of various qualities, some being very good, werg found in many 
places throughout the great tract occupied bythe Cretaceous and 
‘Tertiary rocks of the AthabascasMachenzie Valley and on tke 
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coasts and islands of the Arctic Sea, also in Tertiary sèrata at 
Cumbeiland Bay and in Greenland, on the opposite side of 
Davis’ Strait The hgmites found by Dı Bell on the Albany 
and Moore Rivers weie of post-Tertiary age Anthracite of fine 
quality had been found on Long Island in Hudson’s Bay True 
bituminous coal had been reported to oceur on Banks’ Land, 
Melville, and Bathurst Islands Petroleum, which proceeded 
from Devonian strata as elsewhere m North Amenica, was very 
abundant along the Athabasca and Mackenzie Rivers, and vast 
quantities of asphalt resulting from the drying up of the exuding 
petroleum were found on the Athabasca, around GuieateSlave 
Lake, and at various places ın the interio: In reference to the 
metals, the ores of iron weie abundant Inexhaustible quan- 
ties of rich manganiferous carbonate of iron existed on the 
islands of the Manitounik chain It Jay in beds upon the sur- 
face over hundreds of square miles, and was biohen up by the 
frost into pieces of convemient sizes for shipping Valuable de- 
posits of magnetic iron had been found on Athabasca and Knee 
Lakes, and a great bed of pue clay-rronstone on the Mattogom1 

River Capt Dawson had found a vein of specular iron on 
Great Slave Lake Copper ore had been met with on Hudson’s 
Bay and near Lake Mistassim, and large quantities of the 
native metal were known to occu: on the Coppermine River A 
band of limestone, running fiom Little Whale River to Rich- 
mond Gulf, was nch in galena Zinc, molybdenum, and man- 
ganese had been found on Hudson’s Bay, and antimony ıd the 
north Both gold and silver: had been detected ın veins on the 
Eastman coast, and alluvial gold had been washed out of the 
gravel and sand of the streams among the mountauis ın the tract 
to the west of the lowe: pait of the Mackenzie River, which 
Dı Bell thought might yet become the peat gold and siver 
region of the north, corresponding with Coloiado and Nevada 
to the south The fine gold-dust found in the diift ın one section 
of the North Sashatchewan may have been denned, during the 
Glacial peiiod, fiom the upper valleys of the Liard, on one of which 
the famous Cassiar gold distiict 1s situated , although Dr Bell 
had some years ago originated the theory that this gold mght have 
come fiom Huronian rocks in the district to the north-eastwaid 

of Edmonton —‘‘ Note sur ceitains dépôts awuferes de la 
Beauce,” by the Rev Prof Laflamme, D D —~‘‘ Découverte 
de l’émeraude au Saguenay,” by the same — Description 
of a supposed new Ammonite fiom the Upper Cretaceous 
rocks of Fot St John on the Peace River, by Prof J F 

Whuiteaves, F GS, &c , On a new Decapod Crustacean fiom 
the Pierre Shales of Highwood River, N W T , by the same 

The Ammonite referred to in the first of these communications 
appears to be a previously undescribed species of P7 zonocyc/as, 
closely allied to the type of that genus, the Anzmozztes woolgari 
of Soweiby, but with much moie closely coiled volutions It 
occurs m flattened nodules, in shales which aie believed to be 
the equivalents of the Fort Benton group of the Upper Missoun 
section The Decapod Crustacean fiom Highwood River, a 
tributary of the Bow, 1s doubtfully 1eferied to the genus Hepto- 
par a of McCoy —Notes on the manganese ores of Nova Scotia, 
by E Gilpin, M A, F GS —A ievision of the geology of Anti- 
gonish County, Nova Scotia, by the Rey D Honeyman, DC L 

—“‘ Notes sur la constitution géologique de ]’Apatite Cana- 
dienne,” by S Obalska 





THE RAINS AND THE RECENT VOLCANIC 
ERUPTIONS? 


THE Lams this yea: have been more persistent than usual At 

Perpignan they have been extraordinary Is ıt necessary 
to see any relation between this circumstance and the recent vol- 
camc eruptions? The beautiful crepuscular colorations of the 
past autumn and winter have been attiibuted to these eruptions , 
ought we also to atttibute to them the extraordinary spring 
rains? J should be inclined to believe ıt It is acknowledged 
that the presence in the atmosphere of solid pé@rticles facilitates 
the condensation of vapour This would be in conformity 
with tke position maintamed by Mr Aitken in his paper 
on Dust, Fog, and Clouds (volume for 1880-81, 77ans RS E) 
He concludes thus —-‘‘ In an atmospheie saturated with vapour, 
Lut fiee from dust, there 1s formed neither cloud nor fog ; when- 
eve: the vapour of water 1s condensed in the atmosphere, ıt 1s 
owing to the piesence of those solid particles, each of which 
becomes, so to speak, & centre of condensation, or the nucleus 
of a small crystal of ice ” 


x Paper read at the Parts Academy of Sciences by M Gay, June 23 
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Very often direct observation has shown the existence of these 
-dusts mn drops of rain, and this is what has happened in all 
parts of the world since the crepuscular colorations of 1883-84 
“The dusts collected have a composition which usually indicates 
a volcanic origin It has been shown that other volcanic erup- 
tions have been followed by red glows in the shy , 1t appears to 
me that 1t may also be shown that they have been followed by 
abundant rains The eruptions which have been refeired to 
are those of the Skaptar Joekull, ın Iceland, in the beginning of 
May 1783, of a new volcano, since disappeared, in the Sicilian 
Sea garly in July 1831, Cotopax, m America, m 1856, 
Vesuvius in 1862 These eruptions were followed by colora- 
tions , I add that they were followed by rains which exceeded 
the mean The following, in millimetres, are the monthly heights 
of rain collected on the te1:ace of the Paris Obseivatory , the 
second line is the monthly mean of from twenty to thuty 

ears — 
May June July Aug Sept 


1783 62 86 43 #75 5% 
Means 47 49 86 47 42 
Oct Nov Dec Jan r832 
1831 52 76 36 35 
Means 4l 4] 34 34 
Apol May June July Aug Sept, 
1856 51 H7 49 54 54 0 
Means 37 53 54@ 55 45 4 
Aug Sept Oct Nov Dec 
1862 52 5! 73 17 42 
Means . 45 48 5I 36 35 





EXPERIMENTS ON THE PASSAGE OF ELEC- 
TRICITY THROUGH GASES—SKETCH OF 
A THEORY} 


T HE passage of electricity through gases has of late yemas 
become a very favouiite subject for experimental imvestiga- 

tion =A large number of facts have thus been accumulated, 
and it becomes of importance to see whether these facts throw 
any light on the theoretical notions which we have based on 
other branches of electrical mqur 

If we have two bodies at a different electrical potential sepa- 
rated by a layer of an, we might imagine the air in contact with 
the bodies to become electrified, then move on, impelled by the 
electric forces, and re-establish equilibrium by giving up then 
charges The passage of electricity through gases would then be 
simiuar to the diffusion of heat But, however natuial such a 
view would be, it 1s impossible to mamta itin the face of ex- 
peimental facts The experiments which I shall bung before 
you to-day seem to me to support, on the contrary, the idea that 
the passage of electiicity through a gas resembles the phenome- 
non studied by Helmholtz under the name of electrolytic con- 
vection 

I shall avoid as much as possible all suppositions and hypo- 
theses which cannot be put to the test of experiment, but it 
seems necessary to start with some assumption in orde: to avoid 
too geat a vagueness in the subsequent explanations The 
assumption which I shall make 1s this In a gas the passage of 
electricity fiom one molecule to another is always accompanied 
by an interchange of the atoms composing the molecule I 
shall also try to prove that many facts are easily explained by 
T assumption that the molecules are broken up at the negative 
pole 

If, mm a vacuum-tube of the ordinary form, the dischaige is 
passed at a pressure of about one millimetre, a luminosity 1s seen 
1ound the negative pole which 1s called the negative glow A 
Juminous tongue piojects from the end of the positive pole, 
Which I shall call the positive part of the discharge, without 
meammg to imply that it 1s charged with positive electicity 
The positive part of the discharge and the negative glow aie 
separated by a non-luminous space, which I shall call ‘the 
daik interval ” The glow itself 1s divided into thiee layers, the 
thickness of which incieases with,decreasing density # Closely 
surrownding the electiode itself, we have m the first place a 
Jummous layer, which on new electrodes 1s of a golden colour 
lhe spectioscope shows the presence of sodium and hydiogen , 
the sodium 1s due to foreign matter deposited on the electrode, 
and the hydrogen 1s expelled by the actiqn-of the heat out of the 
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electrode by which it had been absorbed When the elect: odes 
have been im use for some time, the golden colom: disappeais, 
and the spectrum belonging to the gas used ıs seen The second 
laye: 1s known by the name of the daih gpace The thnd layer 
1s the glow proper 

Lhe theory which I shall endeavow to establish is this That 
within the first laye: the gaseous molecules aie decomposed, 
that their negative pats are piojected with gieat velocity 
through the dark space, that this velocity 1s gradually reduced 
by impacts within the glow, and ghat in the positive pait of 
discharge the discharge takes place by diffusion except when 
stratifications appeal 

According to the kinetic theory of gases, the molecule of 
meicury vapour consists of a single atom, which is incapable of 
vibration Meicmy has a very bullant spectrum, which pioves 
that the theory ıs mcomplete in some impontant point = It 1s 
well known, on the other hand, that the theoretical conclusion 
receives sipport fiom the fact that thé vapow-density of mercury 
vapow is anomalous If, as 1s generally supposed, the molecule 
of the majority of gases contains two atoms, that of meicury can 
only contain one If an essential pat of the glow discharge 
is due to the bieaking up of the molecules, we might expect 
mercury vapour to present other and much simple: phenomena 
than the gases with which we aie generally accustomed to work 
This, deut, ws the case , for I find that, uf the me cury vapour ts 
suffictent!y free from ar, the discha ge through tt shows no nega- 
tive glow no dark sjat. s, and no stiatifications At the ordinary 
temperature the spuk does not pass through mercury vapour, 
but if a tube fiee oF an, but contaiming meicuy vapou, 1S 
heated, the dischaige passes always in a continuous stream of 
light Itis not always quite symmetrical with respect to the two 
poles , and a very cui.oas tendency of the spak 1s noticed, to 
pass at the negative pole athe: from the glass out of which the 
electrode protrudes than fiom the metallic electiode itself A 
-briliant sodium spectrum then appears # the point from which 
the spaih sets out ‘Whenever small tiaces of an remain, stiati- 
fications ale very apt to appear, as a mixtwe of air and mercury 
gives fine stratifications, but I have nevei noticed them after 
sufficient removal of the an 

I now pass to the descitption of an expei1iment which seems 
to me to be only capable of eaplanation by the views brought 
forward in this pape: and I should “like therefore to consider 
them as crucial eapeiiments, which have to be explained by any 
true theory of the discharge As negative electiode, I use an 
aluminium cylinder of 5 5 cm inteinal diameter and 8 cm long 
A long aluminium wire running parallel to the aws of the cylin- 
der at a distance of about an inch formed the positive electiode 
On exhaustion, the discharge at fust passes as a spak in the 
ordinary way, but as the presse decreases the glow giadually 
surrounds the whole cylindei, z/h the ercedtion of a dark strip 
about 2 or 3 cm in width, ductly opposite the positive wir The 
positive electrode seems, therefore, to repel the negative glow 

The following seems to me a plausible explanation of the 
phenomenon whuch I have just descitbed ‘he rapid fall of 
potensial which is observed on cessing the negative electrode 
suggests at once, independently of any theory that we have to 
deal witn, the action of a condenser, for we know that no stati- 
cal charge can produce a finite fifference of potential at the 
electiode, while a double laye: will produce a discontinuity 
Although it may not be pioved that an absolute discontinuity of 
potential exists at the kathode, it 1s yet certan that a very rapid 
fall occurs at that place This is all that 1s necessary foi the 
algument 

We recognise such a double laye: im the case of electrolytes, 
but there 1s an essential difference in the thickness of the layer 
within which we must imagine that condense: action to take 
place In the hquids that thfckness must be very small, as is 
shown by the intensity of the obseived polarisation cunents 
‘Lhe positively electrified matte: in every case 1s kept against the 
negative surface by a joint action of ¢lectiical and chemical 
forces, for it has been shown by Helmholtz that only thus can 
we explain a differenze of potential between two bodies It 1s 
the chemical forces which keep the electucities asunde: The 
gaseous molecules or atoms, however subject to then mutual 
encotnters, and always having certain velocities, will tend to 
leave the suface. They aie kept nem the suiface, however, by 
the electrical forces i - 

Suppose, now, that a positive electiode 1s placed neai such a 
condenser ‘The 1¢sistance of the gas ıs so much gieate: than 
that of the metal electiode that we shall assume the whole elec- 
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trode to be of the same potential The lines of force will then 
cut the surface at mght angles, and could we assume the con- 
dense: to be infimtely thin, there would only be a normal force 
acting on its particles , but as the lines of force are curved, the 
particles not in immediate contact with the suiface aie acted on 
by a tangential force which will tend to drive them away fom 
the positive electrode As a steady State will ofily be possible 
when the total force 1s normal thioughout the condenser, we 
arrive at the condition for th@steady state that within the con- 
denser the fall of potential must be the same for equal distances 
measured along the normal to the sm face 

Expernmental evidence speaks strongly in favour of such a 
conclusion If, for instance, a thin wue 1s used as electrode, it 1s 
well known that the tension at the end of the wne befoie dis- 
charge 1s very much laiger than anywhere else At lugh pres- | 
sures the discharge passes indeed fiom the end of the wue, but | 
as the exhaustion proceeds, the glow giadually coveis the whole 
wire, and the same amount of electiicity flows out of equal areas , 
situated anywhere on the wire, for the dark space which alters | 
its width with the intensity of cuient 1s everywheie the same, 
this implies that the fall of potential pe: unit distance 1s the same 
all over the wne 

Hitherto we have only assumed a certan number of particles 
positively electrified ın the immediate neighbourhood of the 
negative electrode, and we have left it altogethe: undecided 
what these particles are, Dut if we consider now the fact that 
the glow does not appear opposite the positive electrode, that 1s 
to say, that while the fall of potential 1s the same all over the 
surface the flow is stionge: at some places than at otheis, we 
are diiven to the cenclusion that the flow does not altogethe: 
depend on the fall of potential, and we must again look fo. an 
explanation in the chemical as well as the electiic forces 
Wherever the fall of potential is chiefly produced by the presence 
of the positively electriffd particles, which I now assume to be 
the decomposed molecules of the gas, these will help by then 
chemical action to decompose other moiecules Opposite the | 
positive pole the fall of potential ıs principally due to nea- | 
ness of that electrode, chemical forces aie absent, and the 
molecules will not be decomposed * This is, I believe, the 
explanation of the daik area And it biings with rt the expla- 
nation of a laige quantity of other facts, as, for imstance, the one 
which has been so long observed and well established, that once , 
a ctuzent is set up in the gas it 1equues a much smaller electio- 
motive foice to keep ıt going For the dischaige, according to 
us, will generally be intioduced by a spark which must give the 
first supply of decomposed molecules before the continuous glow 
discharge can establish itself 

I may for the sake of cleainess once more mention shortly the 
piincipal points of the argument 

The iapid fall of potential m the neighbourhood of the 
negative electiode rendeis the presence of positively electufied 
‘particles in its neighbouihood necessary 

If the distance thiough which the condense: action takes 
place is sensible, the positively electrified particles will be acted 
upon by a nelkhbowung positive electrode 

A steady state will be established ın which the fall of, 
potential along the normal fi$m the surface will be everywheie | 
the same 

As however the flow ıs sthonge: away from the positive elec- 
trode, we must conclude that other forces besides electrical | 
forces determine the flow 

Tt 1s natuial to assume that these are chemical forces that, in 
othe: words, the positively electiified particles are the decom- ; 
posed molecules, which by then presence assist the decomposi- : 
tion of otheis, and therefore the formation of the current 

Unless a flaw 1s detected in tlfis line of argument, I think 
that the conclusion must be giafited, namely, that the decom- 





position of the molecules at the negative electrode 1s essential to 
the formation of the glow discharge Thus ıs really all that I 
endeavour to support in this paper The 1est can only be 
settled by further experiments And amongst the 1est I count 
also the pumary cause which originally produces the decompo- 
sition of molecules at one pole iather than at another It 1s 
possibly due to an electromotive foice of contact between the 
gas and the electrodes which tends to make the gas electro- 
negative ° 

The gaseous molecules, then, according to ouietheory, are de- 
composed at the negative pole Their negatwe constituents can 
follow the electiic action, and ag the fall of potential in the ım- 
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a 
mediate neighbourhood of the pole is very iapid, the atoms will 
leave the pole with considerable velocity ‘That the region of 
the duk space ıs filled with matter projected fiom the negative 
pole follows almost conclusively from the expeiiments of Gold- 
stem and Ciookes, and 1s also shown in a most striking way by 
an experiment due to Hittorf If a tube contains two paiallel 
wie electrodes at a distance of say a quarter of an inch, the 
discharge will at high pressure pass in the usual way fiom elec- 
tiode to electrode, but at very low pressures the discharge fiom 
the positive pole goes away from the negative The resulés can 
be shortly eapiessed by saying that, as far as the positive pole 1s 
concerned, the inner boundary of the dark space foims the 
negative electiode If the dark space is small and does not 
1each to the positive pole, the discharge passes fiom the latter 
towards the negative pole, but as soon as the daik space extends 
beyond the positive pole, the positive pait of the discharge goes 
towaids the nearest point of the dark space that 1s straight away 
fiom the negative pole 

We have then two closely adjoining, almost overlapping parts, 
in which the discharge 1s ın opposite duections, and this could 
not be unless electricity 1s carried by matter which can, owing 
to its inertia and high velocity, move against the electric forces 
To my mind this experiment proves conclusively that the nega- 
tive electricity 1s bound to matter projected with high velocity 
away fiom the negative pole 

Goldstein has shown that when a thin pencil of the negative 
glow belonging to one electrode passes close to another the 
pencil is deflected According to our view, such a pencil would be 
formed by a succession of negatively charged particles pro- 
jected in nearly the same direction away from the negative 
electiode , as these particles pass by another karhode, they 
aie natually deflected out of their path by the electric forces 
Goldstein has shown thatif the current 1s equally divided betw een 
the two kathodes, the deflection 1s independent of the intensity 
of the current, the pressure, and the nature of the gas This 
is exactly what ought to happen according to our theory, for 
strengthening the current at one kathode means, as will presently 
appear, increasing the velocity of the paiticles The square of 
the velocity wil] increase in the same ratio as the total fall of’ 
potential in the neighbourhood of the negative pole, as the 
particles pass the other hathode, the forces fiom it are mcreased 
in the same ratio as the square of the velocity with which they ae 
moving, and consequently the path will remain the same Sımı- 
laily all the other experimental facts established by Goldstein 
can be easily explained 

The most conclusive proof of the view adopted in this paper 
would be found in the demonstration that the amount of elec- 
tucty carried by each particle was always the same, whatever 
the cuient I propose to test this fact ın the following way — 
It was found by Huittorf that the particles proceeding from the 
negative electiode, and projected at right angles to the lines of 
force in a magnetic field are bent round inacncle This is 25 
it should be, and I calculate that the radius of the cucle ought to 


vay as V#/e, whee F 1s the total fall of potential within the 
region in which the particles acquire their velocity, and e 1s 
the amount of electricity carried by each particle As the 
cuitent increases, 1t 1s shown by Hittorf that # increases, and 
I find that at the same time the diameter of the ring in the mag- 
netic field increases If this diameter vaues as the square root 
of #, 1t would be proved that ¢ must be constant as it 1s in elec- 
tiolysis At present we can only say that the average amount 
of electricity caiited by the particles must increase less iapidly 
than the fall of potential If ¢ varies at all, we should expect ıt 
to vary proportionally to the fall of potential in the neighbour- 
hood of the negative electrode, and ın that case the diameter of 
the ring would be independent of the curent, which it 1s not 
The theory which I Advocate involves the existence of a pola- 
sation, and it might be considered a difficulty that no polarisation 
cunents have with certainty been observed m geses I believe 
the difficulty only to be apparent, for the experiments piove that 
the fall of potential near the negative pole, though rapid, 1s not 
sudden, ‘so that the layer whin which the condenser gction 
takes place ıs very much thicker in gases than in liquds The 
capacity of the condenser 1s therefore smaller, and though the 
total fall of potential ın the gas may even be stronger than in 
the liquid, the polarisation currents might escape observation, 
With regaid to the pésitive part of the dischaige it will be 
sufficient here to mention that stratifications are principally ob- 
served in mixtures of gases or m compound gases, and that in 
e} + 


© 232 


ere - — 


a 

the intervals fboetween two stiatifications the dischaige 1s very 
likely carued as through the dark space at the negative electrode, 
while in the“stiatifications recombination of the decomposed 
atoms takes place - 

An interesting law has been pioved by Hittafand E Wiede- 
mann ın the case of the unstratified discharge’ Huttorf shows 
that the fall of potential ıs the same in the positive pat for the 
same tube whatever the cunent Th.s means that the energy 
dissipated ıs propoitional to the cunent, and not to the square of 
the quent as in a liquid In the latte: form the proposition 
had previously been proved by E Wiedemann, who has shown 
that the total quantity of heat generated is proportional to the 
total quantity of electricity which has passed through the tube, 
whether ın a few stiong sparks or many weake: ones 

These expenments seem to point to the fact that once the 
original velocity of the particles at tue regula: pole has been 
1educed the velocity becomes indepensent of the stiength of the 
current, that 1s to say, that im the positive pait of the cuuent 
greate: intensity only means a greater number of parucles 
taking place in the discharge ; 

The paper also contains spectioscoync evidence as to the state 
of dissociation un a vacuum tube, especially in the negative 
glow ety fe 

The question as to how the electricity passes fiom the elec- 
trode to the gas is not discussed, not is 1t possible at present to 
decide, should the theory prove true, whethei the polaiuty of the 
atoms in the molecule depends on the way in which these are 
combined,; o1,,whethe: that atom takes positive polauty which 
happens to be nearest the negative electrode as the molecule 
appioaches it 

In conclusion some novel influence of, the magnet on, the 
negative glow 1s described, and it 1s shown that two different 
effects have to be clearly distingmshed The fist 1s an effect of the 
magnet on the discharge when that d scharge 1s established, and 
has been sufficiently well investigated . But the second effect de- 
pends on the question from what part of the negative electrode 
the dischaige sets out With respect to this question we meet 
with many contiadicto1y and inaccunate statements If at any 
place the magnet tends to throw the glow togethe: the tem- 
peiatuie will be iaised, and owing to this fact the cu1ent will 
be strengthened, which again raises the temperatue It may 
thus happen that a slight cause can induce the cuirent to pass 
almost exclusively from one part of thé negative electiode For 
a detailed desciiption the 1eader ıs refered to the paper itself 
and the illustrations accompany ing ıt 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


MR ANDREW GRAY, M A , assistant to Sn Wilham Thomson 
in the Natural Philosophy department of the University of 
Glasgow, has been appointed to the Chair of Physics in North 
Wales Umversity College D: J J Dobbie, M A, formerly 
“Clak” Fellow in Natural Science, has been elected to the 
Chair of Chemistry and Geology 


THE following 1s a list of prizes, scholarships, associateships, 
Ac , awarded at the Normal School of Science and Royal School 
of Mines, South Kensington, June 1884 —Fust Year Scholar- 
ships Albeit G Hadcock, Fired Carrodus, Wiham C 
Rowden, Thomas Rose ~ Second Year Scholarships —George 
“ibbens , Isaac T Walls ‘‘ Edward Forbes” Medal and prize of 
books for biology, Thomas Johnson, ‘‘ Murchison” Medal and 
prize of books for geology, Mart n F Woodward, ‘‘ Tyndall” 
prize of books for physics, course 1, Isaac T Walls, “De la 
Bcche” Medal fo. mining Herbert W Hughes, ‘‘ Bessemer ” 
Medal, with piize of books fiom Prof Chgndle: Roberts for metal- 
largy, (1) Percy Boswoith-Smuth, (2) William F Guace, ‘‘Ilodg- 
kinson” prizes for chemistry, (Ist, books, &c ) George T Hollo- 
way , (2nd) Stephen] Elhott and Wilham P Wynne Associate- 
ships in Normal School of Science chemistry, Ist class, George 
T Holloway, Wiliam P Wynne, and Elzabethe Healey, 
physics, Ist class, Benjamin Dlingworth and Alfred Howard , 
biology, znd class, and geology znd class, Joseph Lomas 
Associateships in Royal School of Mines muning, Ist class, 
Herbert W Hughes, mining, 2nd class, and metallurgy, Ist 
class, George H Schrode: , metallurgy, Ist class, Percy Bos- 
worth-Smuith, Alfied Sutton, Henry G Graves, and Harry J 
Chaney, metallurgy, 2nd class, Wiliam F, Fiemersdorf and 
Erskine H B Stephenson, 
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SCIENTIFIC SERIALS 


American Jou nal of Science, Jane —On the tendency of 11ve1 
flowing to the north or to the south tosencioach on their east c 
west banks respectively, by G K Gilbeit fhe author, afte 
further study, here finally adopts the view that this tendency 1 
sufficiently acgounted for by teirestuial 1otation —-Examinatio 
of Mi Alfred R Wallaces ‘‘ Modification of the Physicz 
Theory of Secular Changes of Climate,” pait n, geologic: 
and palzontological facts in relafion to Mr Wallace’s modifi 
cation of the theory, by Dr James Cioll —Deseription of 
new fossil marsupial fiom the Miocene deposits of Chalk Bluffs 
Colorado, by W B Scott This opossum, which the authe 
names Didelphys pygmea, 1s intermediate in size between th 
D murina and D elegans of South Ameca It establishe 
the fact that the small insectivorous opossums now charactensti 
of South Ametica eusted in Miocene times in Noith America 
and 1s additional evidence that the latte: continent 1s the sourc 
from which the forme: ieceived the gieate: pait of its fauna — 
On a method of obtaining autographic records of the free vibra 
tions of a tuning-fork, and on the autographic .ecording of beat 
(five illustrations), by Alfred G Compton --Notes on the vol 
canic rocks of the Gieat Basin, stietching for over 400 mule 
from the Sierra Nevada eastwards to the westein base of thi 
Wahsatch Range, by Ainold Hague and Joseph P Iddings Ih 
this region the association of andesites and trachytes, or trachyte. 
and rhyolites, is unknown, and the authors infer that tiachyte 
occupy a far more restricted position among volcanic rocks that 
has hitherto been generally supposed They also conside: tha 
the geological independence of ihyohte and etiachyte 1s nov 
clearly established.—Tiansition from the” copper-bearing sere 

‘to the Potsdam in the St Croix Rive: Basın, Wisconsin, by L 
C Wooster —On the eapression of electiical resistance in term: 
of a velocity, by Francis E Niphe: -pl ateral astronomical 1e 
fiaction, by J M Schaeberle The author proposes a simpli 
1emedy for the errors ın astronomical observations auising fion 
the asst mption that all atmospheiic layers of the same density ove: 
any given locality are parallel to the honzon —Desciiption o 
a remarkable variety of kaolimte from the National Belle Mine 
Red Mountain, Ouray County, Colorado (three illustiations), by 
Richard C Hulls —-The influence «of corvection on glaciation 
by Geo F Becker —Descitption of anew Dinichthys (D minor 
from tle Portage Group of Wesfein New York (two ulustia: 
tions), by Eugene K S Ringueberg IJ his specimen differs 1r 
several impoitant 1espects fiom the two Ohio species D Hei zer 
and D Zerelh, Newb —Mineialogical notes on allanite, apa- 
tite, and tysonite (two illustrations), by T dward S Dana 


Revue d’ Anths opalogie, tome vu fasce 2, Pans, 1884 —-Or 
the weight of the cerebellum and the hemispheres according 
to Broca’s mode of 1egistiation, by Di Philippe Rey, who has 
been commissioned by M Topinaid to continue the comparative 
tables and determinations which ‘had alieady se: ved as the basis 
of the memoir drawn up by the latte: on the weight of the brain 
Bicétie, Samt-Antome, La Pitié, and Ia Salpétri€ie aie the 
sources whence Dr Rey has derved the iecustte data for his 
work, and his conclusions must therefore be regarded as having 
more of a special than a general @nterest, since they are exclu- 
sively based on observations of the particular classes of persons 
confined in these institutions —Study of prumitive peoples, as 
the Kaffirs, and more especially the Zulus, by Inlie Reclus This 
pape: presents little interest or novelty for I'nghsh readeis, as ıt 
consists almost entnely of extracts fiom Fnglish travellers and 
missionaries, and neither opens up nev sources of information 
nor throws any novel light on the cth ography of the nations of 
whom ıt puincipally treats —On the Kalmuks, by M Demker 
In this second part of his memon the author, after completing 
his Cescription of the anatomfal and physiological characters of 
the Kalmuk 1ace, which he shows to be generally biachycephalic, 
supplies much important information 1egaiding their present social 
and political condition under the influence of Russian domination 
It wouid appear that the people have considerable mental capa- 
city, various young Kalmuks having taken good places ın the 
examinations of the University of Astrakan, and officiating credit- 
ably as medical practitioners, and, as duectois of the hospitals 
which the Russians aie establishing foi the benefit of the tubes. 
The change from a nomadic to a stationary life seems, however, 
to have been @roductive of decided injuiy, the census of 1869 
howing a dimimwtion of 22 pei cent in the population since 
1862 According to the author, this diminution principally 
@ffects females, while this census presents, moreover, the singular 
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Keate that male buths are i excess of those of the opposite 
«ex in the proportion of 139 to 100 It 1s conyectmed, however, 
what this estimate may be incoirect, and due to the fact that 
women and female childi€n are 1egarded as of little impoitance, 
‘on which account then nun beis may not always be taken with 
exactitude There would, on the other hand, appeai to be no 
«doubt of the fatal inflacnces on the Mogul of thes change fiom 
an easy, Inactive, nomad life to that followed ın a settled com- 
munity, m which the stiuggle fpi existence has to be canued on 
unde: the pressme of continuous if not hard labour and fixed 
regulations —-On the so called ‘‘xyphoid” angle, by M Charpy 
By this term the autho: designates the angle comprised between 
the edges of the ,yphoid depression of the thorax, while Mis 
paper ıs devoted to the consideiation of the extent to which its 
geneal infe.iority in women may be due to the pressure exerted 
by corsets, and how far it depends on physiological causes and 
pathological conditions . 


Bulletins de la Soctced' Anthropologie de Paris, tome va fase I, 
1884 -—This number a~ is usual with the first of the series for 
the yem, gives the various rules and 1epoits of the Society, with 
a list of its membe:~ and associates, and the presentations made 
to it in the preceding jean, togethe: with the opening address of 
the president, M Hamy ‘The remaining contents are —A 
report, by M de Moutillet, of the finds at Marcilly-su-Euie, 
between Dieux and ks:eux, whee, in a red argillaceous loam, 
laid bare by a railway cutting, a cranium has been discovered of 
the Neanderthal type Near the spot are deposits containing 
elephant, rhinoceios, and other bones, jntermingled with 
numerous flint splinters —On the Celtic cemetery of the island 
of Thime at Poitivy Saint-Pierre-Quileron, by M Gaillard In 
14 of the 27 stone cists of various size$ which have escaped 
the desti:uctive encioachments of the sea numerous :emains have 
been found, some contayning four bodies laid one above the 
othe, and generally ın inverse directions, and much bent Some 
of the lower skeletons mme admuably pieseived, and all are 1e- 
maikable for an extiaordinary development of the occipital 
region and great flatness of the tibia Flints and potsherds of 
the Dolmen age occur in laige numbers —On the Quaternary 
Equide, by M André Sanson, who bases his observations on 
the laige collection of bones found by M Chauvet in the 
Charente and Doidogne —On the supposed flint a@de/zer of 
Moulin-de-Vent Charente-Inferxteme, by M Léon Rejou 
According to M Rejou, we have here not only the site of a pie- 
historic factory of ordinary flint implements, but the spot at which 
was manufactured a special form of these instiuments, found heie 
ın consideiable numbers, which he compares to our modern gilet, 
and of which he has failed to discover any specimens either in the 
neighbouring Robenhausian deposits, or at any of the othe 
Fiench flint stations —On the prehistoric flint beds at Chelles, 
by M D’Acy  [hé most recent finds include a molar of 
Elephas pi imagenius, which thas confirm the hitherto contested 
view that this mammoth form must be meluded ın the fauna of 
the Chelles beds, fom which M Gaudiy had moreover already 
obtained three simular teeth —-On the so-called ‘‘ Viens-Viens ” 
of St Domingo, by Dr Dehoux, who beheves that these, and 
other wild tribes of the Antullgs, are the degraded representatives 
of mixed breeds, and not the descendants of primitive Indians 
—On a placental anomaly, by Dr E Verrier, with illustrations 
of several othe: analogous abnoimalities suggestive of the ın- 
fluencé of atavism im the human subject —On the races of the 
Philippine Islands, by Dı Montano, with anthiopometiic tables 
The author discovered traces both in ancient and 1ecent skulls of 
the aitificial cutting away of parts of the teeth practised in the 
archipelago, but he has not met in the living subject with 
evidence of the maxillary and othe lesions, believed, according 
to various authorities, to result from this practice —On a case of 
scaphocephalus observed in the living subject, by Dr Delisle, 
with comparative tables,—-On the Toltecs and then migrations, 
by M Chainay --On the Botocudos and Puys of the forests of 
Rio Janeno, by Di P Rey, with a vocabulary of then com- 
monest words —Contiibutions towaids the ethnography of the 
Fuegians, by Dr Hyades, member of the French Mission to 
Cape Horn, ‘This pape 1s supplemented by a vocabulary and 
grammar drawn up by Ma Bridges of the South American 
Missionary Society, whose papers on the manneis and customs 
of the Fuegians from “A Voice for South Ameuca,” vol xu 
1866, 1s also given 2x extenso by the autho: —Or*the use of non 
in Egypt, by M Soldi, and on the antiquit¥ of the knowledge 
and use of this metal by the Egyphans, by M Beawegaid In 
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the forme: of these papers the author attempts to show that stone 
implements were geneially used in the piehmmnary labour of 
cutting blocks fo statuary, and non tools only for completing 
the final processes of sculptue M Beamegaid, in his paper, 
deals, cn the other hand, with the chionological bea.ings of the 
question, and considers at length the precise meaning of the 
various hieroglyphics supposed to indicate this metal —On the 
rational and methodic piocess of deducing pioportional means, 
moie especially in reference to the general mortality of Fiance, 
by Dı Aithu Cheivin ‘The author explains the methods 
employed by him fo. the categorical giouping of diseas€s as 
shown in his ‘* Géogiaphie médicale de la Fiance ” 


Silzungsberichte der Natu forschenden Gesellschaft, Leipag, 
1883 -——In a paper on the *‘ Petrographic composition and struc- 
tural relations of the Leipzig Graywackhe,” Di Saw confirmed 
the previous conclusion of Geimitz, that the rocks cropping out 
in the diluvial of the Leipzig distitct belong to the North Saxon 
Graywacke system, which appears to be partly Cambuian, patly 
Lowe: Silurian —-A comprehensive memon on the German slugs 
was read by Di Simroth, who divided this family into two 
gioups ARION, with three species (horfensts, subfuscus, and 
empisicomum), and LIMAX, with fom subdivisrons (Lrmax 
proper, L f/ews, L agrestis, and Amalia) Ina second memoir 
the author dealt specially with the question of hermaphroditism 
and differentiation of sex in Limax levis —A papei on the deve- 
lopment of the tissues and histological system of the mammaltans, 
by Prof Rauber, recognises two fundamental types with possible 
transitional forms (1) the type characterised by invagination of 
the embiyoplastic pole of the germ cell (mouse, rat guinea-pig) , 
(2) the more general type maiked by absence of invagination — 
In an essay on the northern Silurian etratic boulders of the 
Leipzig distirct, Dr Felix traces these 1ocks ultimately to South 
Sweden, Bornholm, Gotland, and especially Schonen -—A recent 
visit to the Brunswick Anatomical Museum suggests some inter- 
esting 1emarks to Di Hennig on the subject of malformations 
of the female pelvis in eaily hfe ~-A paper by Dr Rauber, on 
the influence of temperature, atmospheric temperature, and 
vaiious elementary substances on the development of the animal 
ovum, alms especially at a more exact hnowledge of the inner 
properties of the embiyo The subject 1s treated under two 
heads (1) the power possessed by germs in various stages of 
resisting outward influences , (2) their plastic capacity, or power 
of adapting themselves by changes and modifications of all sort» 
to changed outward conditions Ina second pape the autho: 
reports the results of 1esearches on the influence of mecteased o1 
diminished proportions of saline solutions on Mollushs, Crusta- 
cea, Hydræ, and othe: aquatic fauna His experiments point 
at the conclusion that the primzeval oceanic wateis must have 
always been saline —In a memoir on the tin ores of the Kiben- 
stock gianitic system and their ongim, Dr Schiodei infers that 
the tin Gres iesting on the turmaline gianites of Erbenstock have 
been exposed by the weatheiing of the associated rocks The 
same conclusion 1s anived at by Di F Schalch respecting a new 
vailety of stiontianite discovered at Wildenau, near Schwarzen- 
berg, in the Exzgebuge —Some remarks on the traces of glacial 
action on the porphyry rocks of Wildschutz near Eilenbuig, 
Saxony, were submitted by Dr Dalmer, who pointed out that 
the strize ran ın two different directions, the older and normal 
from north-west to south-east, the more recent exceptionally 
between 60° N and 80° E—-Dr A Sauer presented an exhaus- 
tive analysis of some specimens of the ashes fiom the Krakatoa 
eruption of last yea. The mateial appeared to be a lava evı- 
cently of the augite-andesite family, closely 1elated in structure 
to that of Tunalba in Costa Rica —Dr R Sachsse reported 
on anew chlorophyll dye of a yellowish-biown colour, easily 
soluble m alcohol The formula of this dye, which he names 
B-phzeochlorophyll, 15 @,4H3,N,0, In another paper he gave 
a chemical analysis of the feldspai present in the gabbro rocks 


of Rosswein, Saxony, which appeared to be glosely allied in 
structure to true labradorite 


La Beigique horticole fo October-December 1883 devotes 
a large portion of its space to a list of ornamental plants 
Gescribed o1 figured ın Belgian or foreign journals, o in 
gaideners’ catalogues, or exhibited in London, in 1882 The 
list comprises the large number of 251 species, of which 163 
are Monocotyledons, and 105 belong to the single orde: of 
Oichideze The namés are followed by veiy short desciip- 
tions —There aie also m the magazine a number of shoit 
notes of interest to floriculturists, the conclusion of an aiticle 
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on the otanical discoveries of M Roezl in Ameca, and two 
fine coloured plates of Cypripedium Sprcertanum, and Aphelandi a 
Marga ute 





SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, June 19 —‘* The Influence of Stress and 
Stran on the Physical Properties of Matter ”ł Pait I Moduli 
of Elasticity—cotuseued Relations between Moduli of Elasti- 
city Thermal Capacity, and other Physical Constants By 
Herbert Tomlinson, BA Communicated by Prof W Grylls 
Adams, MA,FRS 

‘Lhe thermal capacity of each of the wires already used for the 
experiments on moduli of elasticity and electiical conductivity 
desciibed in Parts I and II of this paper * was determined 

Every precaution was taken both with regaid to the instiu- 
ments themselves and the mode of using them to avoid error, 
and the formule: given below may be received with great con- 
fidence 





Formule for the num- 
ber of thermal units 


Density at amie 
20°C , den- ee Ber kaa Thermal cipacity 
Metal - sity of ma hon wae C io per unit Tass 
water at o at £ 
B ame C 
qc =r Thermal capacity of 
water ato’ C s=x 
Alomimum 2 731 207008 = ooorrs2z7 20700 + oo0oz304¢ 
Ircn 7 759 1o€ort + oooo7ort? to6or + ooor4o2t 
German-silver 8 632 o9411rf + oo00083?? 09411 + cooor6? 
Zrce 7 138 ogcag! -+ 000037422 ogoog + 0000748£ 
Copper 8 Bsr ogoo8t — 9000324/7 09008 -e 0000648% 
Suver 10 464 054664 + oooo21827 05466 + ococo0436f 
Tin 7 264 052314 + 00036127 05231 + 0000722/ 
Platinum-silver | 12 616 04726! — oooor382? 04726 + 0000276f 
Platinum 21 309 031982 — ao00063¢7 03198 + oooaT25f 
Lead II 193 o2g98¢ + oooors3e7 02998 + ocovo306 





It will be seen that the thermal] capacity of all the metals 
examined increased with the temperature, a result which we find 
confirmed by the obse: vations of other imvestigators 

Tne thermal capacities of the alloys platium-silve: and 
-Geiman-silver aie, within the limits of error, exactly the same as 
those calculated from the proportions of their components Ther- 
mal capacity 1s, therefore, a physical property which 1 not 
likely to be altered to any appreciable extent by small impun- 
ties, so that the results obtained by different experimenters agree 
very closely with each other 

It has been poved? that if e be taken to denote ‘‘ Young’s 
Modulus,” and a the mean distance between the centies of two 
adjacent molecules, eX a” 1s m the case of most metals ap- 
proalmately a constant From this it would follow that the law 
of force proved by Maxwell m his experiments on the viscosity 
of gases* to exist between tne molecules of a gas is approxi- 
mately true for solids, accordingly the force between any two 
adjacent molecules of a solid 1s approximately as the fifth power 
of the distance between their centres Now if we denote the 
atomic mass by A, the density by A, the thermal capacity pei 
unit mass by C,,, and the thermal capacity per unit volume by 
-Cy we have the following relations — 


Cy, xXx A = a constant ) 
Ce = A x Cy > 
e Xa’ =a constant, 


aa 


From these relations we obtain— 


£ 

= a constant 
: CA ere : 
o1 that the cube of ‘‘ Young’s Modulus” varies as the seventh 
power of the thermal capacity per umt volume This relation 
was found to hold approximately not merely foi the metals here 


* The original title of the paper has been altered to the above, as being 


more exact In expression * Phil Trans partı, 1883, p x 
3 Loc et p 32 4 Phii Trans 1866, vol cavi pirti 
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examined, but also ın the case of a great many substances for 
which the values of Cs and e have been determined by other 
investigators 

Still more approximately 1s ıt believedsthat this relation would 
hold good 1f fo. ‘‘ Young’s Modulus” the bulk-modulus of elas- 
ticity were substituted Denoting the bulk-modulus by v it 
was found that, within the wide limits of eno: to which de- 
terminations of the value of the bulk-modulus ae hable to be 
affected— 


‘ ots 


w 





- 


é 


é 
“ = a constant, 


CoA 
Neither of the above 1elations can be true for all temperatures, 
inasmuch as whilst the value of ey diminishes with rise of tem- 
perature, that of Cy increases, but at ordinary temperatures it 


seems that the bulk-modulus of elasticity can be calculated from 
the thermal capacity per unit volume by the foxmula— 


éy = 2071 X 10° Cy 


The theimal capacity per unit volume incieases with the tem- 
perature, and the reseaiches of Matthiessen, Fizeau, and others 
on the one hand, and of Kohlrausch on the other, have shown 
that there is a like increment in the thermal expansibility and 
torsionability! of metals A careful compaiison was made of 
the vat.ous inciements above mentioned, and ıt is shown in the 
paper that whilst the ratio of increase pei umit of expansibility 
with rise of temperature to corresponding value in the case of 
torsionability ? is, within the limits of eror of observation, unity, 
that in which thermal expansibility and thermal capacity ale 
concerned is about two, so that the iate at which theimal expan- 
sibility incieases with the temperatue 1s abeut twice the rate at 
which thermal capac.tyencieases The rate of increase of both 
theimal expanstbility and thermal capacity vanes with the nature 
of the metal, being gieatest for iron and least fo. platinum 

The so-called ‘‘ real thermal capacity ’® of a solid may be found 
by dividing the thermal capacity of hydiogen pe: unit mass at 
constant volume, namely, 2 417, by the atomic mass, and this 
part of the capacity will be independent of the temperature If 
the ‘‘ real capacity” be subtracted fiom the total thermal capacity 
we obtain that pait of tle capacity which does vay with the 
temperatme, and which has therefore in this paper been desig- 
nated the “‘vauable theimal capacity” The following table 
shows that ¢he rate of weerease per unit of thermal expansibility 
a ato’ C, and therefore at any temperature, equal to the wcrease 
per unit of the ‘vai rable capacity” — 





Rate of increase per ; Rate of mererse per 





Meral unit ato’ C of unit ato” C of E 
“ variable thermal thermal expansi- red 
capacity” == C’ bihty =E 

Iron 60230 & 0309 X34 
Tin 00216 00250 I 16 
Aluminium 00197 oozr5 109 
Lead F 0192 å OOT74 0 gt 
Copper 00127 ooIgó + X 54 
Zinc 00157 00170 I og 
Silver 00135 OO155 IIs 
Platinum 00064. e ooo6r 095 





It is shown in the paper that the thermal capacity ‘per umt 
mass 1s nearly two and a half times the ‘‘1eal capacity,” so that 
only two-fifths of the whole thermal eneigy which we may ım- 
part toa mass of metal goes towards raising the temperature, 
the rema.ning thee-fifths bemg expended ın internal and ex- 
ternal wak The exteinal work is piactically insensible an 
ordinary cases Of the inteipal work, that expended against 
bulk-elasticity amounts in the limiting cases from 1/1,000th to 
1/10,000th of the whole, and, tflough geate: than the external 
work, 1s almost insensible, moreover, there seems to be no re- 
lationship whatever between the whole theimal capacity pe. 
umt volume and the work done against bulk-elasticity 

Raoul Pictet has concluded ? that the amplitude of the oscil- 
lation of molecules around their positions of equilibitum may be 


taken as corresponding to temperature, and im the case of several 
metals has shown that e 


T X 8 X a = a constaat, 


* The inverse ofg‘ simple ngidity ” 
Tron and copper are the only two metals for which the increase ot torsion 
ability with rise of temperature has been examined 
3 NATURE, 1879, p 356 .? 
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wheie T 1s the melting-point tempeiatuie 1eckoned from abso- 
lute zero, A the coefficient of linea. expansion, and a propor- 
tional to the distance bedween the centies of adjacent molecules 
From the above relation, combined with those already men- 
tioned, we deduce 

TX 8B 


C.4 
and ` 





=a constant , d 





=a constant 
E7 


The fist of these two i1elatıons was found to hold good for ten 
out of twelve metals examined, but for the metals bismuth and 
antimony the 1atilo TB Chis almost exactly one-half of the 
ratio obtained for the othe. metals It was concluded that for 
most metals the melting-poiat temperature may be approximately 
calculated fiom the formula— 

Cu 


T = 022 = 
2253 X B 


Where Cy and 8 i1epesent the mean thermal capacity per unit 
volume, and coefficient of expansion respectively between o° C 
and 100° C 

The second of the two ielations was found also to approxi- 
mately hold good 

In the pape: will be found a full discussion of the experiments 
of Joule! and Edlund? on the thermal effects produced by 
mechanical stress in metals 

According ta the 1esearches of the latter the observed theimal 
effects of longitudinal stress on a wue 1s to be found by dividing 
the ¢heoretical thermal effects by 1 61, Since part of the wok 
expended on a wne which is stressed longitudinally finds tts 
equivalent in molecular effects which aie not thermal This 
view seems to be partly Supported by some experiments made by 
the autho: on the viscosity of metals 


Zoological Society, June 17 —Piof W H Flowe, Pie- 
sident, in the char —Mi H Seebohm exhibited and made 
remarks on some specimens of rare Amatic and European bnds, 
and called special attention to examples of a newly-discovered 
Russian species, Bonasa gfiserventris (Menzbie:) -Mr Sclater 
exhibited the knob of the culmen of the beak of a Rough-billed 
Pelican (Fe/ecantus), which had been shed by the bnd in the 
Society’s Gadens last autumn, and called attention to the fact 
that on coming into bieeding plumage again this summer the 
bud had giown another knob —Mr Sclater also called the 
attention of the meeting to a very singular habit of a Vasa 
Panot (Cor acopsts vasa), as observed in the Society’s Gardens 
~-Mi E Holmwood gave an account of his observations on the 
employment of the Remora by native fishermen of Zanzibar for 
the purpose of catching tu tle and large fishes —Mr R Bowdler 
Sharpe 1ead some futher no.és on the new Coisican Nuthatch 
(Szita whiteheadi ), in contin ation of fo1mer communications on 
the same subject —-A communication was iead fiom Dr G 
Hartlaub, in tvhich he gave the descirption of a new species of 
Creeper of the genus Sa/po7 nır, discovered in Eastern Equatorial 
Afiica by Di Emun Bey ®The autho: proposed to name it 
(afte: its discoverer) Salgornes comme —Piof Flown, FRS, 
1ead a note on the names of two geneia of Delphinide, which 
he found ıt necessary to change —A communication was 1ead 
from Dr Camerano, giving a summary of the distribution of the 
native Batrachians in Italy —Mr G A Boulenger gave the de- 
scription of a new vauety of lizaid of the genus Lacerta fiom 
South Portugal, which he proposed to desciibe as Lacerta 27 tds, 
val gadovis —A communication was iead fiom Mr H O 
Forbes, containing 1emaiks on a Paper by Di A B Meye: on 
a collection of buds fiom the @ast-Indian Aichipelago, with 
special 1eference to those descitbed by him fiom the Timor-Laut 
gioup of islands —Liett -Col C Swinhoe 1ead a paper on some 
new and little Known species of butte: flies of the genus Te acolus 
The author 1eferred to and desciibed twenty-two species, sixteen 
of which weie new to science, and the othe:s very rare —-A com- 
munication was read fiom Mr Francis Day, F ZS, on the 
occurence of Lzmpenus lumpetsiformis off the east coast of 
Scotland —Mr Oldfield Thomas i1ead a pape: upon the Muridee 
collected by M Constantin Jelski, nem Junin, 1m Cential Pern, 
dung the years 1870-73 The collection congisted of ninety- 
two specimens, representing twelve species, ghostly belonging to 
the genus Hespe ontys, the nine sub-genera of which were now 
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ananged and re-defined One species and two varieties were 
described as new under the names of Rhezths odon pictus, Hesfer - 
omys laticeps var nitidus, and H bimaculatus var lepidus — 
A communication was read from Mr W E Distant describing 
the Rynchota collected by the late Mr W A Forbes on the 
Lower Niger The collection contained examples of twelve 
species, eleven of which belonged to the Hemiptera and one to 
the Homoptera Two species appeared to be undescribed — 
Prof Mivart, F RS, read a paper on the development of the 
individual and of the species as forms of instinctive actron — 
This meeting closes the present Session The next Session 
(13884-1885) will commence in November next 


Geological Society, June 11-~Prof T G Bonney, 
FRS President, m the chair ~Charles Edward Bainbndge, 
John J Evans, William Frederick Fremeisdoiff, and Henry de 
Morgan Snell, weie elected Fellows of the Society —The fol- 
lowing communications were read —The range of the Paleozoic 
1ochs beneath Northampton, by Heniy John Eunson, F G S — 
On some Zaphientoid corals from Buitish Devonian beds, by A 
Champernowne, M A, F GS —On the internal structure of 
Mie abacia corontu/a, Goldf , sp , and its classificatory position, 
by Prof P Martin Duncan, M B (Lond), FRS,FGS 


Anthropological Institute, June Io —Prof Flowa,F RS, 
president, in the chair—A paper was read on the deme and 
the horde by A W Howitt, FGS, and the Rev Lorime: 
Fison, M A , 1n which the authors tiaced a close 1esemblance 
between the social structure of the Attic tubes and that of the 
Austiahan abougines The word horde 1s used to indicate a 
ceitain geographical section of an Australian community which 
occupies certain definite hunting-grounds Its members are of 
different totems , ın fact all the totems of the community may be 
represented in any given horde Descent being through the 
mother as the general rule, the child ıs of its mother’s totem, 
not of its fathei’s, but it belongs to the horde in which it was 
boin So, too, the children of aliens are admitted into the ex- 
clusive organisation by virtue of a mght denved from their 
mothers In Attica there were also two great organisations— 
one based originally on locality, and anothe: whose sole qualifi- 
cation was that of birth—the demotic and phratuac Both 
imeluded the free-born citizens, and therefore coimeided in the 
aggiegate, but no deme coincided with any phratua, or with 
any subdivision of a phratna. ‘The naturalised alien was en- 
10lled in one of the demes, but there could be no admission 
for him into a phratria, 1f, however, he mained a fiee-boin 
woman his childien by her were not excluded, they were en- 
1olled in her father’s phratria, the relationship between a child 
and its maternal grandfather being looked upon as a very neat 
tie of blood Thus, making all necessary allowance for differ- 
ence of cultme in the two peoples, ıt appears that the phratnac 
1s analogous to the social organisation m Australa, while the 
demotic divisions correspond to the Australian hordes —A 
paper by the Rev C A  Gollmer, on African symbolic 
language, was read, in which the author described the method 
by which the natives of the Yoruba country send messages to 
one another, and communicate their wishes by a variety of 
tangible objects, such as shells, feathers, pepper, stones, coal, 
sticks, &c 

EDINBURGH 

Royal Society, June 16 —Dr Saug, Vice-Piesident, in the 
chair —The Astronomer-Royal for Scotland communicated a 
paper on miciometrical measures of gaseous spectia, which was 
accompanied by several elaborate maps of the spectra examined 
The instrument used gave a dispersion of 1200 degrees Among 
several curious results mdicated was the fact that the spectrum 
of nitrogen indicates it to be a compound, while oxygen and 
hydiogen act as if simple substances Prof Smyth also gives 
the spectia of caibon-exygen and caibon-hydrogen compounds 
-Dr Saug read a paper on the computatien of 1ecurring 
functions, by the aid of chain-fractions —Piof Tait communi- 
cated agote by A H Auglm on an extension of Euchd I 47 
Mr Auglin showed how, by regarding equiangular and, equi- 
lateral polygons described on the sides of a right-angled triangle 
as being composed of equal isoceles triangles the methods of 
Euchd’s Fust Book might be used to prove the 47th Proposition 
as extended to equiangular and equilateral polygons —W E 
Hoyle gave a paper on the Ophuuroidea of the Faroe Channel 


PARIS 


Academy of Sciences, Jung 2%—M Rolland, Piesident, in 
the chair —Researches on the origin and tiansformations of the 
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nitrates universally present ın the vegetable kingdom, by M 
Berthelot Fiom his expenments the author infers that the 
nitrates, denved paitly fiom the soil, partly fiom the atmosphere, 
aie found chiefly in the stems of plants, varying from almost 
infinitesimal quantities to 15 thousandths in the potato, 28 thou- 
sandths in wheat, and even 150 thousandths in certam species of 
Amaranthus ~~Report on the documents, published by the 
Minister of Public Woks, connected with the mission undertaken 
by Lieut -Col Flatters to the iegion south of Algeria, by M 
Daupiée The object of this mission, cai1ied out in the winter 
of 1880-81, was to ascertain the possibility of constructing a 
railway across the Sahara, between the French possessions on 
the Mediterranean and the Atlantic As far as the Asiu wells, 
the extreme point so far 1.eached, no serious obstacle was met, 
and for ove: 350 miles to the south of Wargla, the ground was 
found to be so easy that a line might be constructed to this 
point atan outlay of about 4000/ per mile —Anithmetical com- 
mentary on a formula of Gauss (continued), by M de Jon- 
quiéies —-Report of the Suez Canal International Committee, 
meetings of June 16 and 19, communicated by M de Lesseps 
The Committee pronounces in favom of simply widening the 
Canal in preference to constructing anothe: —Election of 
D: Salmon as Coiesponding Membe: for the Section of 
Geometry in place of the late M: Spottiswoode —Report 
on two cases of secondaiy suture of the central nerve 
attended by iapid iestoration of the functions of the nerve 
in the paralysed pats, by M Tillaux — Remarks on 
some phenomena of chemical occlusion occlusion of one 
gas by anothei, by M P Schutzenberge: —On a new method 
of synthesis of nitrous organic compounds , complete synthesis 
of xanthine and methylaanthine, by M Aim Gaute: —Re- 
searches on the formation and stiucture of the giay embiyonic 
substance in the spinal marrow of the higher vertebrate animals, 
by M W Vignal —Desciiption of the Calocoiis, an insect of 
the genus Phytocous, which infests the vine and young gape, 
by M G Patrigeon —Note on a generalisation of the theory of 
reduced quantities, by M Em Barbier —Remaiks on the height 
and annular form of the mountains on the planet Venus, by M 
P Lamey Fiom a caieful study of a seines of designs of the 
planet executed at Giignon during the present year, the author 
infers that a perfectly cucula: protuberance in the southern 
hem: phere, presumably a volcano, has an elevation of probably 
not less than seventy miles He argues that this enormous 
height 1s in no way incompatible with the volcanic nature of the 
planet —-Desciiption of a new merctuial electio-dynamometet, 
by M G Lippmann —A study of the spheroidal state of fluids 
and then fieezing-point under piessure, by M J Luvimi —Note on 
the glyoxalbisulphites of potassa and baryta, by M de Foiciand 
—Researches on feisicopotassic tarhiate, fenic arseniate, arse- 
nite of iron, and othe: colloidal sulphates of iron, by M E 
Grimaux -—-A comparative study of the alcohols derived. from the 
aylenic carbuiets, by M A Colson —Remarks on the natwal 
saltpeties of Chili and Peru, in connection with 1ubidium, 
cesium, lithium, and bouc acid, practical application to the 
beet-growing distiicts in the North of France, by M Dneulafait 
—Distubution of the saline substances of the giist ın the various 
products of the coin mill, by M Balland —Note on the poison 
of the Hymenopteia, and anatomical description of then seciet- 
ing organs, by M G Carlet The author concludes that the 
poison of these insects is always acid , that 1t 1s composed of two 
distinct liquids, one extremely acid, the other slightly alkaline , 
and that these two liquids are secreted by two special glands, 
the acu? and the a/kaftne glands, which dischaige their contents 
at the base of the goigeret, or sheath of the sting —-On a new 
type of elastic fibie obseived in the larva of Eristals, by M H 
Viallanes —-On the development of the digestive tube of the 
Limacexe, by M S Jourdain —Note ong the Geologica: Map of 
France, scale { 500,000, prepared by MM G Vassew and L 
Care? This map, the first executed since 1842, will be com- 
pleted in forty-eight sheets early next yea: Several of the 
shects have alieady gone to press 

@ @ 
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Physiological Society, May 30—Dr Falk has, in the 
course of an investigation of the phenomena of death by diown- 
ing, determined expeiimentally certain relations of the cutaneous’ 
neives to respnaticn for which he claims a manifold practical 
importance When rabbits are suddenly plunged into cold water 
of about 5°-7° C a cramp of the eapiratory muscles occurs, and 
1espuation ceases in the positiqn of expiration ‘This effect of 
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cutaneous stimulation occurs even when the supciio: laryngea 
nerves have been cut through The recognised ielation of the 
trigemunus to expnation, which manifests itself in the occuirencs 
of sneezing upon stimulation of the nasti mucous membrane, wa: 
also confimed in these experiments , when the face only was 
dipped into the cold wate: the expuatoiy camp was very 
violent, wherms the sudden immersion of the hinder extremities 
and of the lower part of the body was inoperitive, the effect no 
being procnced till the breast amd the nech weie stimulated 
The iespnatory tiack of the larynx was the only part of it thai 
was affected when the face was not immersed, but the glotti: 
closed completely when the thigeminus was stimulated Wher 
the cutaneous nerves weie more powerlully stimulated so that 
pain occurred, a violent inspuation set in = The methods ol 
1esto1ing pe:sons apparently dead and still-boin children to life 
have, according to Di Falk, no ielation to the effect of cuta- 
neous stimulation upon 1espuation*, the dashing of cold water 
upon the chest acts upon the hemat alone, and the pouwung of 
wate: on the nape of the nech and back of the head acts upon the 
medulla ob.ongata —Dr A Baginski, who had previously dis- 
coverec. the occurence of xanthine bodies in the wine of children 
who were afiected with nephiitis, has followed up the occmuence 
of these substances, and has determined, by compaiative examin- 
ation of healthy and sick childien, that \anthine occurs only in 
nephiit.s, and that the quantity of it present incieases propor- 
tionately with the maligmty of the attack {the circumstance 
that methyl xanthine resembles theobromine im its chemical 
composition sagpested an examination of the tea, in which con- 
side:able quantities of guanine, xanthine, and hypoxanthine were 
detected In the pancreas when putrefying the amount of 
xanthine substances were dimimshed, and of these guanine was 
the one of wh.ch, proportionally, most was destroyed by putre- 
faction Next came xanthine, and hypoxanthine had the greatest 
powers of resisting putiefaction The presumption that hypo- 
xanthine weuld not even be destroyed by digestion was not borne 
out After exhibition of hypoxanthine the quantity that occured 
in the urine was not above the normal but rather a little below 
ıt Its efect upon the heart was a very temarkable one, ıt 
occasiored much more ative and eneigetic contractions, so that 
hypoxanthine may be regaided as a body which has the power 
of increasing the caidiac activity, atd perhaps it is to this that 
the beneficial! effect of tea-drinking may be attuibuted Dr 
Baginski intends to follow up the vestigation of these interesting 
substances further 
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THE CHOLERA GERM +& 


a the present moment when the Continent has again 
become the battle- feld between cholera and the 
human race, all questions concerning the cause, diffusion, 
and pievention of the cholera virus must take a prominent 
place in the deliberations on the best sanitary measures 
to be adopted m combating this msidious foe Almost 
all practical preventive measures in this country and on 
the Continent as regards cholera and other infectious 
maladies are based on the assumption—supported by a 
good deal of evidence both theoretical and practical—that 
the virus 1s particulate, and, as indicated by its self-multiphi- 
cation within the affected person, isaliving organism But 
the nature of this supposed organism of cholera has, until 
quite “recently, been altogether mysterious As 1s well 
known, Prof Koch and colleagues, sent out Jast year by 
the German Government to investigate the cholera in 
Egypt and India, have ascertained that in the rice-water 
stools voided’ by * patients suffering from the disease 
there are present, besides micrococci ‘and bacilli common 
to the evacuations of other than cholera patients, pecu- 
har curved bacteria, so-called “ comma-shaped” bacilli, 
which Koch has not been able to discover in any 
cases of diarrhoea These “ comma-shaped” bacilli Koch 
has succeeded in isolating by artificial culture Unfor- 
tunately cholera has hitherto not bten found transmissible 
to the lower animals, and therefore the function of these 
“ comma-shaped ” bacilli must at present remain unknown 
All we can therefore say is that Koch has shown that 
in cholera evacuations there exist, besides micrococci and 
straight bacilh, other organisms also characterised by this 
-that they are curved or comma-shaped Whatever else 
has been said by Koch, his followers, and critics, scientific 
and daily papers, as to these “comma shaped” bacilh 
being the cause of cholera, 1s simply and purely a suppo- 
sition, which, as we shall®presently show, is wanting in 
the most essential elements 
First and foremost, Koth has been unable to find 
anything of this “comma-shaped” bacillus ın the 
blood or tissues in any Stage of cholera Now all ex- 
perience on cholera teaches that, whatever its cause 
may be, the alimentary canal is not the only passage 
through which the cholera-poison enters the system, 
but that its entrance through the respiratory organs 
is also an established fact For this reason it 1s neces- 
sary to assume that, as in other infectious diseases, it 
passes in the stage of incuba@on of the disease through 
the blood and system The®symptoms of cholera, the 
whole nature of the disease, shows that ıt 15 not a local 
distemper of the alimentary canal, but that the latter 1s 
merely a symptom of the malady, as much as in typhoid 
fever the distemper of the leum and spleen, or in scarla- 
tina that of the skin, throat, and kidney Had Koch 
found the “ comma-shapeti” bacillus in the blood or the 
tissues, eg the blood-vessels of the alimentary canal, 
mesenteric glands and spleen, the nature of this “ comma- 
shaped” bacillus would have been as obfcure as ever, but 
still there would have been sorħe sure element in the chain 
VoL xxx-—-No 767 ° 
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of surmises Of couse ıt might be argued, and as a 
matter of fact ıt ıs argued by Koch ın the 1eports to his 
Government, that the bacillus, having found entrance into 
the cavity of the intestines, there multiplies, and produces 
some ferment, which, absorbed into the system, sets up 
the whole chain of appearances constituting the symptoms 
of cholera This 1s quite possible, and to a ceitain limited 
extent 1s borne out by experience, notably in the case of 
putrid o: pyæmıc poisoning, where, owing to the presence 
of putiefaction in a wound, the products of puti efaction— 
the sepsin—absorbed in sufficient quantities into the 
system, create the above disease, often terminating fatally 
In this case no specific organisms are detected in the 
blood or tissues, their presence 1s limited to the wound 
only, and then effect 1s merely this, that some ferment— 
ptomaine or some other substance—produced by them 1s 
absorbed into the system 

That this should also be the case in cholera is, as we 
just said, possible, but it 1s not probable, for the simple 
reason that the cholera vnus in a large percentage of 
cases enters the system by the respiratory organs, and 
therefore 1t must be assumed in these instances to pass 
into the general] circulation, and consequently, if it 1s 
to be identified, must be identified in the blood o1 
tissues 

The practical consequences of an assumption that the 
cholera-virus passes into the system exclusively by the 
alimentary canal, and that it has its breeding-ground in 
the latter only, are so great, that before acting on such an 
assumption the basis for ıt ought to be established, which 
it certainly is not 

Secondly, 1s 1t a well-established fact that this “ comma- 
shaped” bacillus ıs present only in cholera evacuations ? 
If it should be found that this bacillus is absent from the 
alimentary canal in all other diseases, then we could at 
best recognise ıt as pathognomonic, but ıt by no means 
follows that it is also pathogenetic 

I have lately had the opportunity of inspecting this 
“comma-shaped” bacillus in specimens prepared by 
Koch, from the rice-water evacuations, and also m artificial 
cultures, and I have fully convinced myself of its reality 
But I possess prepared specimens of evacuations of 
patients suffering from severe diarrhoea (in an epidemic 
outbreak of diarrhoea in adults in Cornwall in the autumn 
of 1883, and investigated by Dr Ballard, Inspector to the 
Local Government Board), in which specimens, besides 
micrococc: and straight bacill, there are undoubtedly 
present bacteria which, in shape and size and mode of 
staining, so closely resemble the “ comma-shaped ” bacillt 
of cholera that I am unable to discover a difference 
between them I have, however, not made any artificial 
cultn ation of them, and therefore cannot say whether 
there exist any difffrences between the two, notably as 
regards their mode of growth 

Here is one other point to which we “wish to draw 
attention as Cohn (Be:trage zur Biologie der Phlan- 
zen, Heft n) has showh, and as 1s now generally 
accepted, a rod bacterium which 1s characterised by being 
curved is regarded not as a bacillus but as a vibrio; 
and it 1s not quite clear why, unless for the sake of 
novelty, Koch, genefally accepting Cohn’s terminology, 
should in the case of the cholera bacterium have deviated 
from it, and should not raghe» have spoken of it as a 
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vibrio, ‘because a vibiio, and particularly a Vibrio rugula 
(sp Cohn), 1s the organism which he describes as a 
“ comma-shaped ” bacillus EK 





SULLY’S “OUTLINES OF PSYCHOLOGY” 


Outlines of Psychology, with Special Reference to the 
T; heory of Education By James Sully, M A (London 
Longmans, Green, and Co, 1884) 


A? the present time no one Js so well qualified as Mr 

Sully to wiite in the English language a text-book 
of psychology Himself not committed to any of the 
systems of philosophy, he is unsurpassed ın his knowledge 
of all, while we do not think ıt 1s too much to add that 
there ıs no one in this country who can be said to equal 
him in his acquaintance with the hterature of pure 
psychology Moreove1, the weight of his information 1s 
ably balanced by that of his judgment, and therefore we 
were prepared to expect that in the often difficult task of 
diawing the lines between philosophy and psychology, 
he would furnish in this text-book and in this particulaz 
a biilliant example of scientific disciumination After 
having carefully read his work with this consideration 
before our mind, we are glad to allow that om eapectation 
has been fully realised, so that in no case can we say that 
we have found a philosophical theory doing duty for a 
psychological fact, o1 a psychological doctrine unduly 
coloured by the use of any philosophical spectacles 
And this carefulness of method 1s the more creditable to 
the author, imasmuch as he nowhere avoids pointing out 
the relations in which this and that truth of psychology 
stands to this and that system of philosophy 

The work, which runs to about 700 pages, 1s conve- 
niently arranged in large and small print paragraphs, with 
headings in large type, while copious foot-notes give 
references to all the more important hterature on each 
pomt as it arises “ Outlines of Psychology” ıs thus a 
tieatise well adapted to fulfil one of the most important 
functions of a text-book, viz that of reference But the 
main object which Mr Sully has in view is that of supply- 
ing a text-book for educational purposes, and in order to 
further its usefulness m this respect he systematically 
travels beyond the “ outlines of psychology” in seeking, 
as he says in the preface, “to give a piactical turn to the 
e\position by bringing out the bearings of the subject on the 
conduct and cultivation of the mind With this object I 
have ventured here and there to encroach on the ter1itory 
of logic, zesthetics, and ethics, that 1s to say, the piactical 
sciences which aim at the regulation of mental processes 
Further, I have added special sections m a separate type 
dealing with the bearing of the science on education ” 

It will thus be seen that the work is designed to meet 
the wants of divers classes of readeis®*-teacheis as well as 
students, and professed psychologists as well as beginners 
But, owing tO the arrangement of the subject-matter 
and to the employment of different kinds of type, con- 
fusiog between the several olfjects which the writer has 
im view is avoided, while each class of reader! can imme- 
diately find what ıt 1s intended that he should read For 
ow own part we have found pioafit m not skipping any- 
thing, there 1s advantage to be gained by teviewing even 
the elementary truths of psychology when these ate so 
clearly marshalled ın logieal prder 
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If we were asked to indicate in what one respect more 
than another the present text-book of psychology differs 
from its predecessors, we should sgy that ıt does so m 
giving. prominence to the principles of development 
Without expressly espousing the theory of evolution, Mr. 
Sully carries through his exposition a latent reference to 
it, and cleaily shows that he considers one of the most 
important duties of the present-day psychologist to be 
that of tracing on the one hand the probable influences of 
heredity upon mental constitution, and on the other the 
histo1ical order of events in the psychogenesis of the indi- 
vidual This leads him to assign a piomiment place to 
the literature which of late years has joined the philo- 
sopher to the sect of baby-wo1 shippers , and it is evident, 
from the number of onginal observations which are 
scattered through the book, that Mr Sully must himself 
have spent no small amount of time and devotion at the 
shrine Here is one of his experiences, m which “a 
httle girl of 44 years once drove her mother to one of 
the most difficult problems of philosophy” On asking why 
a wasp could not hurt a window-pane with its sting, and 
on being told ın answe1, “Because the window-pane has 
no nerves and so is not able to feel,” the child pe:plexed 
the learning of the household by asking*—‘ Why do nerves 
feel?” We quote this little incident in order to cap it 
with one of a still more embaiiassing kind, which we were 
told a short time ago Another htt gni of the same age 
was silently watching her father write his sermon, and 
after protiacted observation put to him the somewhat dif- 
ficult question—* Papa, does God tell you what to wnte 
ın a sermon?” With Some httle hesitation om clerical 
friend replied in the affirmative, whereupon he was igno- 
miniously nonplused by the fuither question—“ Then, 
papa, why do you scratch it out again?” 

Where so much work has been so well done, the function 
of criticism would be an ungracious one No1, indeed, 1s ıt 
an easy thing to pick, and still less to find, a hole in Mr 
Sully’s amour The most important of the doctrines 
which we are disposed to question 1s the one which says, 
“Jn later life we rarely if ever judge without making a 
verbal statement or pl oposition externally or internally ” 
(p. 392) This doctrine is no doubt one that is very gene- 
rally accepted, but ıt appears’ to us, with as little doubt, 
absolutely untrue Unless we limit the term Judgment 
to the very act of Predication (fn which case the term is 
divested of all its distinctive meaning), 1t appears to us as 
obvious as anything can be that in order to form a judg- 
ment there ıs no need to frame a proposition Thus, for 
instance, to adopt Mr Sully’s illustrations, whether by an 
immediate act of observation I judge “This 1ose 1s 
blighted,” or conclude fiom certain signs in the sky that 
it is going to rain, In neith€r case 1s ıt necessary fo. me to 
clothe the judgment in words, “externally or internally ” 
spoken The judgment (as distinguished fiom the state- 
ment of ıt) 1s in both cases formed quite independently of 
speech, ın the same manner as are the so-called “ practical 
judgments” of infants and animals But not only so 
Even with respect to the more elaborated judgments which 
belong to what Lewes called “ the logic of signs,” we do 
not beleve that, when once the needful structure of con- 
ception has Been erected by the scaffolding of verbal 
signs, it 1s then alway s necessary to revert to this scaffold- 
lpg every time that the tonceptions are required for the 
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purposes of a judgment The finıshed conceptions are | treated in order of valency At the end of each section 
known to be standing, as it were, already built, and do | ale questions and problems The appendix contains 


i some good tables for the qualitative testing for acids and 
not require to be mentally named, or newly reconstructed, non-metallic substances and on rational formulz, both for 
ın every act of thought And similarly with respect to 


mineral and organic substances The work has a de- 
propositions, although we cannot doubt, frem inquiries | cidedly practical stamp, and should be well adapted for a 
which we have made, that some eminent thinkers habitu- | technical school of a general character 
ally employ the “ verbum Mentale?in the mechanism of 

Seas 

ment, | Voyages of Discovery in the Arctic and Antarctic 

Ce ee oe S : and Round the World By Deputy Inspector-General 
yet we do not believe that any man who ever thought was 


R McCommick,RN,F RCS Two vols (London 
in any large measure really dependent upon this verbu 


Sampson Low and Co, 1884) 
Indeed ıt appears evident that in all cases that mental 


IT seems rather late in the day for Dr McCormick to tell 
seizure of perceived ielations,in which an act of judgment as | the story of the vatious voyages in which he took part, 


such consists, must be prfor to the statement of the act, | in two handsome and uichly ilustrated volumes He 
whether internally or externally No doubt the statement | is certainly eatremely diffuse, and has evidently no idea of 
may serve ın many cases to give clearness and piecision | perspective and proportion However, we can pardon 
to the judgment after ıt has been formed , but even here much in a venerable officer who has done good service to 


his country and to science 1n his day, especially since his 
WE are oe Oe a Ee ea volumes contain much thatis really valuable Dr McCor- 
pendent upon this artificial ass.stance than others In 


mick was with Sir Edward Parry m 1827 in the attempt 
some minds whole trains of conscious reasoning upon | of the latter to reach the Pole from Spitzbergen But the 
matters of the most abstruse kind may pass without a | greater portion of the first volume is occupied with the 
single act of predication being performed, until the journal he kept when serving as surgeon in Koss's one 
necessity arses for considering how these trains of | actic Expedition of 1839-43, curiously he mentions only 


once or twice the name of Sir Joseph Hooker, whose 
reasoning may"be expressed to other minds classical Antaictic and othe: Floras were the result of 
We have dwelt upon this pomt, because it is one to 


his exertions during the same expedition The second 
which we should like to see the attention of our psycho- | volume ıs occupied with the account of a boat voyage 
logical readers directed But we may now conclude by | by Dr McCormick im search of Sir John Frankhn, and 
saying that every one who desires to have his information | With his own exceedingly minute OE The 
on psychological matters brought up to date ought to student of science will find much to interest him in 


these volumes, the very large-scale illustrations of the 
procure this excellent text-book It must have involved | forms of ice seen during the Antarctic \oyage are of 
immense labour on the part of its eauthor, and the result special value 


18 one which deserves the substantial gratitude of the 





public GEORGE J ROMANES 
LETTERS TO THE EDITOR 
OUR BOOK SHELF [The Editor does not hold himself responsible for opinions expressed 
. by his correspondents Nether can he undertake to aclurn 
N E Nica ae ee oo. ae a ie il or to correspond with the writers of, rejected manuscripts 


No notice rs taken of anonymous communications, 


Sampson Low and Co, 1884 ) [Tie Editor urgently requests correspondents to keep their letters 


THERE are now several of these small books of questions as short as possible The pressure on hts space ts so great 
in chemical arithmetic before the public, and although that it ts impossible otherwise to insure the appearance even 
serving a very useful purpese, the tendency to run into of communications containing interesting and novel facts | 


purely arithmetical exercises with a flavour of chemical | Science and the Sandhurst and Woolwich Examinations 
connection or application is apparent to a greater or lesser 

degiee in all of them This is to be regretted, as there 1s 

plenty of room for purely chemico-arithmetical problems | 
and questions And then Again it is not desuable that 
more time than necessary should be taken up by the 
chemical student im solving arithmetical problems, see- 
ing the immense amount of work to be done by the 
chemical student before he attains to a very moderate 


As one of a class of private tutois who, because they possess 
the secret of successfully pieparing lads of moderate ability for 
the above examinations, me invidiously or ignoantly termed 
‘*crammers,” I should hke to say a few words on the subject of 
your excellent leader in NATURL of June 26 (p 189) 

With the opmions and suggestions theiein propounded, I most 
cordially agree, ard I believe they would be indoised by every 
tiue firend of real education thioughout the country One or 
knowledge of the subject We have an ever-increasing | two of the facts connected with the table of percentages admit 
number of students who pass elementary and advanced of an explanation founded on considerations besides those ad- 
examinations but who are completely fixed by problems | due by the water, the expouton of which wil) Z thnk, tend 

h i - ; 
macn theoretic ehengsny whose, soliton de, | at hus the high percentage of ste Pech Dol for 
the elements and the effects of mass o1 temperature The E ap ar ria aan 


it is compulsoiy for the preliminary examination in each case, 
questions in this little-book are varied and not too nume- | a candidate natmally pursumg for his “fmthe*’ examination, 


rous in any one section, and should be useful as leading | a subject which he has aheady partially acquned It 1s, besides, 

up to chemical ¢hznheng notortous that this subject 19 highly marked 
Again, the percentage in the*geogiaphy and geology fo. Sand- 
Chimie Elementara Partea I Metaloide By Prof | hurst would not be so high were it not that a non-classical 
Licherdopol (Bucharest, 1884 ) Sandhurst candidate generally pitches upon it as offering the 
THIS 1s a text-book.in use in the technical school in | &25!€St choice in the way of a fourth subject, because six ques- 
y tions ın the paper are pure geography, a subject which 1s again 
a ae peers the dee ate ae obligatory foi his ‘‘ prelifainary,” while the geology, as the wilter 
having theoretical considerations in the early part of the N A pe a aa 

scientific sabjec 
book it is well ananged The*present part deals with the : 


In the case of a Woolwich camwdidate who 1elies mainly on his 
so-called non-metallic elements, which are arranged and | mathematics, the necessity of a fourth subject 1s not so much 
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felt, and, besides, his mathematical tastes would naturally incline 
lum, of the two, to take up electricity rather than geology 

It is lamentable to think that this radical change, by which 
science 1s virtually shelved, ıs solely die, as the Duke of Cam- 
bridge said, to a desire on the part of the authouities to eliminate 
the “cammers,” and get boys passed into Sandhust and Wool- 
wich direct from the public schools 

Now, however desnable che approxmation to such an ideal 
may be to the authouities, or even the public schools, it 1s very 
questionable whether it will prove equal'y desirable for the service, 
unless indeed means ae taken to ınswe that the schools will do 
then work more efficiently than heretofore “lhis 1s scarcely 
likely to be accomplished by cutting science o even English 
literatuie out of the scheme, under the pretence that such sub- 
jects admit of being ‘‘crammed.” The truth 1s that in these 
points the authorities have simply pandered to the present 
inability of the schools to teach these subjects successfully Nor 
15 it likely that the schools will be any move successful in the 
teaching of French and German up to the new standaid, than 
they have been up to the old In this, as in everything else, the 
tutors by the new scheme are 1eally left masters of the situation 

Why do not the authouities accept what the Marquess of Sahs- 
bury maintained was inevitable so long as competitive examina- 
tions existed, and instead of attempting the impossible task of 
upiooting the tutor, place h m on a recognised official footing, 
give him in place of the prestige wh.ch efficiently insures the 
maintenance of discipline at the laige public schools, the pro- 
tecting ægıs of a few simple rules which every tutor would be 
obliged to enfoice, and the breach of which would i1endei the 
offender lable to be denied entrance into the service? This 
would correct the evils which are prevalent at some of om larger 
amy “coaching” establishments, and then there need be no reason 
fo. the pretence under which a candidate ıs supposed to be 
better fitted for life by a totai ignorance of science and the litera- 
ture of his own countiy, in heu of which, like a parrot, he has 
been taught to chatter one or two foreign languages 

Tunbridge Wells, July I E DOUGLAS ARCHIBALD 





Animal Intelligence 


HAVING noticed some bme ago a numbe: of letters in 
NATURE on the above subject, I venture to publish an instance, 
which came under my own observation last month, of extia- 
ordinary intelligence in a rat I was standing ın the doo: way of 
a lage shed, the further end of which aad been partitioned off 
with bars to form a fowl-house, when I was attracted by a 
gnawing and scraping noise , turning icund I saw a rat run from 
a lage dog-biscuit which was lymg on the floor, and pass 
thiough the bars Being curious to watch if he would retuwn, I 
kept quet, and presently saw a well-giown specimen of the 
“common biown rat” (Afus decumanus) come cautiously foi- 
ward, and after nibbling for 2 short tıme at the biscuit, diag it 
towaid the bars, which are only two incnes apart, and would not 
allow the biscuit to pass After several unsuccessful attempts he 
left it, and in about five minu‘es returned with another iat, rather 
smalle: than himself He then came thiough the bars, and, 
pushing his nose unde the biscuit, giacually tipped it on edge, 
rat number two pulling vigorously fiom the othe: side, by this 
means they finally succeeded in gettng a four-inch biscuit 
thiough a two-inch aperture Not feeling pleased that my 
dog’s biscuits should be used as food for iats, I threw a hamme 
at them and picked up the biscuit, 

I think the conduct of these animals showed a wonderful 
amount of intelligence , ıt was evident that the fust iat saw that 
to get the biscuit through the bais it was necessary that it should 
be on its edge, and, not being able to #> it and pull at the same 
tme, he gained the assistance of a frienu 

The shoit gpace of time during which he was absent, and the 
conceited ac ion, show also that they must have some wonder- 
fully facile means of communicating ideas T W KIRK 

Colomal Museum, Wellington, New Zealand, Ma’ 


ABOUT twenty miles from this, in the town of Laine, there 
1esides a gentleman in the possession of a cat, which 1s so great 
n favourite that every day a plate andechan aie placed for her 
beside hei master, whose repast she shares with supieme 
content 

One day for some :eason tle d.nnei was postponed, but the 
cat came in atthe usual hour She was evidently much discon- 


certed at seeing nothing going on, walked once or twice disce 
solately rounc the table, then disappeared Shortly afterwar 
she 1eturned with a moase, which she*laid on he: master’s pla 
then going away, she came back a second time with a mou 
which she put on he: own plate She postponed further pı 
ceedings unt@ her master returned, when she immediately beg 
to pur: and rub herself against his legs, as much as to se 
‘ See how nicely I have providee for you ” 

Between this town and the village of Holywood theie 1 
country house which happened to take frie last week The c 
of the house, which had access to the servant-matid’s apartmen 
ran up and pawed the young woman’s face Being very drows 
the girl tunec to sleep afiesh The cat, however, after son 
inteival returned, and proceeded to scratch the girl’s face 
such purpose that she 1ose, and, smelling the fire, wakened ti 
other members of the household? and the flames weie exti 
guished 

A nephew cf mine who ıs fond of cats generally keeps thr 
or four, and by dint of pains and kindness teaches them a varie 
of tricks I saw one of them sipping cieam from a teaspoo 
which it held between its two forepaws I might elate quite 
number of otner particulars about cats, but do not hke to tre 
pass further on your space The foiegoing, along with tl 
other details which I have already furnished, are perhaps n 
unworthy to oe placed beside the interesting particulars narrate 
by the younger Cuvier and Mr Romanes in reference to tl 
intelligence of animals Henry MacCorMac 

Belfast 


Butterflies as Botanists 


THE caterpillars of Mechanitis, Ducenna, Ceratima, a 
Ithoma feed on different species of SAanaceæ (Solanum, Cyph 
mandia, Bassovia, Cestrum), tho e of the allied genus Thyrid 
on Brunfelsia Now this latte: genus of plants had been place 
unanimously among the Sciophulazinese, till quite recently 
was transferre] by Bentham and Hooker to the Solanace< 
Thus it appears that bretteaflies had 1ecognised the tiue affini 
of Brunfelsia long before botanists did so 

There 1s yet another and mote curious instance of our butte 
fles confirming the arrangement of plants in Bentham ar 
Hookers ‘‘Genera Plantarum ” Ageronia and Didonis we 
formeily widely separated by lepidopterists, being even co: 
sidered as constituting distinct families, but now they are to |! 
found beside one another among the Nymphaline, and tl 
structure of their caterpillars leaves no doubt about their clo 
affimty The caterpillars of Ageroma feed on Dalechampi 
those of Didoris on Tiagia Now these two Euphoibiaceo' 
genera were widely separated by Endliche:, who placed tł 
forme: among the Euphorbieæ, the latter among the Acalyphex 
Bentham and Hooker, on the contrary, place them close togeth: 
in the same sub-titbe of Plukenetiee, and thus their clo: 
affinity, which had been duly. appreciated by butterflies, h: 
finally been recognised by botanists also FRITZ MULLER 

Blumenau, Santa Catharina, Brazil, June I 
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Christian Conrad Sprengel 


WILL you allow me a shoit reply to Prof Hagen’s letter pul 
hshed in NATURE (vol xxix p 572)? It is evident that Pio 
Hagen’s statements are very far fiom proving what he asserte 
in his former letter, viz that between 1830 and 1840 Sprengel 
discoveries wer2 known to every student in Piu sia, and I thin 
it would be easy to any ong resident in Germany to piove tl 
contiaiv by simply confionting what the manuals of botany pul 
lished at tnat ume «ay abouf the fertilisation of flowers Thu 
as I leun from Deipino’s ‘‘Ultenori Osseivazion” (p 88 
Link (“E:em Philos Bot,” 1 1837, p 222) and Trevirant 
(‘Physiol de: Gew ,” n 1838, p 343), both of whom, accor 
ing to Hagen, were entirely acquamted with Sprengel’s di: 
covenes, adopt Cassimi’s erroneous view of the fertilisation « 
Campanula being effected thiough the collecting-hanus of tk 
style insteaa of through the stigmatic papille, and this mu 
have beer almost impossible for apy one acquaimted wit 
Sprengel’s excellent account of Campanula 10tundifoha (“En 
deckte Geneamniss,” p 109) What Prof Kunth, in his lecture 
at the Berlin Usiveisity, taught about the fertilisation of flowe: 
may be seen in Ins “ Lehibych der Botamk” (1847, p 422 
Almost every hne contafns errors splendidly and convincimg!] 
refuted by Sprengel Thu he considers as contrivances servir 
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to aid the self-fertilisation of the flowers the collecting-hans on 
the style of Campanulacee and Composite (see Sprengel, 
pp 109 and 370), the pollen masses of O:chideze and Ascle- 
piadeze being fixed ney the stigma (Sprengel, pp 401 and 
139), the movements of the stamens of Parnassia, Ruta, and 
Saxifiaga (Spiengel, pp 166, 236, and 242), as well as the 
movements of the stigmas of Nigella, Passifloia, and Epilobium 
(Sprengel, p 280, 160, and 224) I do not know how to 
reconcile these errors with Prof Hagen’s statement that Kunth 
was ‘‘beyond doubt acquaifted with the facts” discovered 
by Sprengel He ‘beyond doubt” never read Sprengel’s 
book, and I can explain those numerous and crass ennors of one 
of the most celebiated botanists only by the assumption that at 
that time Sprengel had fallen into almost complete oblivion 
among German botanists, and 1emained so till, as Prof Mobius 
justly remarks (NATURE, vol xxix p 406), “the value of hts 
treatise 1n ifs bearing on the theory of selection was fist recog- 
“used by Chailes Darwin ” FRITZ MULLER 
Blumenau, Santa Catharina, Brazil, May 25 





Voracity of the Drosera 


I AM not aware that the Drosera has been noticed to capture 
so large an insect as the diagon fly, Pyn? kosoma namum Pass- 
mg a pond-side on a bright June morning, where this insect was 
flying plentifully, and nem which Drosera rotundifoha was 
ponie in abundance, I saw that many of these insects had 
allen victims to the carnivorous piopensities of the plant On 
one spot about a foot squaie I counted si plants which had 
captured specimens of the diagon-fly, besides smaller insects 
One plant had posseSsed itself of two of the diagon-flies, one 
being partially digested and the othe: freshly caught The 
Drosera plants, being young, were in many instances less in 
expanse than the di San a caught upon them, which measwe 
about two inches across the wings, with a body about one inch 
and a half long The dragon-fltes appeared to be attiacted to 
the plants by the 1eflected sunlight glistening upon the beads of 
fluid secreted from the leaves, and from which the plant receives 
its common name of ‘‘sun-dew” Thgse diagon-flies which I 
saw caught hovered ove: the plants about a second, at a distance 
of three o1 four feet, and then darted upon the plant, when they 
were instantly caught A BALDIXG 

Wisbech, July 3 
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Lightning 


AT this time of the year one commonly 1eads of persons being 
struck dead, blind, or serseless by lightning , some of the phe- 
nomena aie very puzzling, especially in cases where persons are 
but slightly injured 

On June 6, 1881, I was in the open country near the sea 
between Gosport and Southampton, in a place where there was 
no shelter Here I was suddenly overtaken by a violent storm 
of thunder, hghtming, andiain_ Before I had time to think of 
escape, the air became daikenéd by the pouring rain, and, to 
save myself from a drenching, I perhaps foolishly put up my 
umbrella , at the same instantel saw a blaze of fie on the ught- 
hand side ef my face , the thunder burst at the same moment, 
and a violent wrenching pain seized the fingers of my right hand 
(which held the umbrella), the pain imstantly travelling to my 
elbow and shoulder, where it ceased With the exception of a 
strong pain in the aim like rheumatism for the rest of the day, I 
felt no further ul effects 

Thee 1s a blind beggar sometimes seen about here who caries 
a label stating that his eyes were destroyed by lightning , there 
is no mis to either eye , both aie qute white One day lately I 
asked him how he lost us sight le said that he was leaving a 
country public-house during a thunder-storm, and he received 
the blow from the lightning at the street-door, as he stood on 
the top of a short flight of stone steps He could only remem- 
ber seeing the blaze of the hghtning, and bemg huiled to the 
ground down the steps into the street On his senses returning, 
he was bund He states that he had a httle glimmering sight 
at the tıme of recovery, but fist one eye and then the other soon 
secame totally blind ° 

A few years ago several letters appeared in NATURE 1egaid- 
ing the descent of balls of fie in thunder-stoims On July 5, 
1881, whilst watching a storm from my windows®at II 30 p m 
I distinctly saw in the south a ball of fire drdp from the clouds 


tothe earth The descent was rapid, but not comparable with 
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lightning, and w.th an inclination to theeast The ball appemed 
laige, and about one-half o1 one-thnd the apparent size of the 
moon A carpente: who was working for me at the time, Mr 
George Hebb, on calling upon me a few days after the storm, 
told me (I had not pieviously mentioned the matter to him) that 
he had seen the descent of the same ball of fire fiom Mildmay 
Paik whilst he was walking towaids the south It is the only 
example I have seen WORTHINGTON G SMITH 





Solar Halo 


Ox Fiiday, June 27, about 5 pm my attention was diawn to 
a solar halo which lasted for about two hours fiom that time, 
the cucular pat of the halo was white, and about the size of an 
ice halo, the sun appaiently about four times its prore: size and 
of badly-defined outline, all within the halo was darke: than 
the rest of the sky, and vertically ove. the sun there was about 
an octant of another circle (?) touching the first one, but piismatiy 
cally though not brilliantly coloured On Saturday night there 
was a strong pink glow fiom g to 9 30 in the noith-noith-west, 
with a geene: sky near the moor, which was itself also some- 
what green W W TAYLOR 





INSECT PESTS IN THE UNITED STATES! 


TRN volume 1s issued under the auspices of the De- 

partment of Agriculture, and relates entirely to five 
insect pests The book ıs full of matter of general as 
well as of purely scientific interest, and abounds in sugges- 
tions for checking and exterminating the pests of which 
It treats 

One rises from its perusal with a sense of thankfulness 
for our temperate climate, insularity, and moderate dimen- 
sions These conditions are unfavourable to excessive 
multiplication of insect life, and hence we escape the 
locust, the canker-worm, and the palmei-worm, in their 
full devastating energy The connection between solar 
activity and swaims of insects forms a special section , 
and the relation between sunspots and locust flights 1s 
drawn out in tabular form, showing a striking coincidence 
between special locust visitations and the minimum of sun- 
spots Thisis of course merely a scientific way of show- 
ing that hot summers breed insects The Report deals 
with the Rocky Mountain Locust, the Western Ci cket, 
the Army-Worm, Canker-Worm, and Hessian Fly, and 
the treatment of the subject 1s a full justification of the 
existence of such a Commission 

An Entomological Section of an Agricultural Department 
appears to be an absolute necessity ın those vast regions, 
and the facts and phenomena aie so startling as to be 
worthy of constant watchfulness, and this can only be 
secured by a special and permanent Commission On 
the other hand, the powerlessness of man in dealing with 
the actual invading forces of the winged or creeping 
armies of Hexapoda is constantly exemplified It 1s truly 
observed that the only effective method of dealing with 
msects 1s to study their habits, their structure, their weak- 
nesses, their devolution Its here that the entomologist 
shakes hands with the agricultuuist The cultivator 1s 
paralysed by the magnitude of the devastation, and the 
best he can do 1s to take such self-evident means as are 
at once available, such as burning, rolling, 1oping, or the 
hke The entomologist works less precipitately, but more 
surely, in studymg the sexual and maternal habits of the 
zmago, the conditions favourable to mcubatign, the hatch- 
ing and development of the /arva, the transformations to 
the pupal and perfect forms, and lastly, the food and 
habits ofthe mature insect eè 

All these and other matters are searched into by*the 
State entomologist much upon the same principle as a 
Government section collects information as to the habits 
and resources of some nation with which ıt may at some 
timefind itself at war Thus the Entomological Commission 
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of the United States collects information which may serve 
a purpose in a war of extermination against the objects 
of its studies The volume contams a vast amount of 
piactical information, an extensive series of microscopic 
sections, chiefly relating to the embryology of msects, zoo- 
graphical maps of North America, and appendixes bearing 
upon the subject-matte: of the volume Each destructive 
insect 1s very fully treated of with regard to its biological 
relations, 1ts distribution, ravages, and methods of preven- 
tion, all of which are of great interest A muddle section 
of the volume ıs occupied with matte: which may be de- 
scribed as pure embryology, and deals with the deepest 
questions which await the mucroscopist o1 the biologist 
~ Thus the formation of the blastoderm, endoderm, meso- 
derm, and inne: germinal cells, the phenomena of ın- 
vagination, the evolution of the brain and ganglionic 
chain, the philosophy of metamorphosis, and the origin of 
wings These matters appear scarcely germane to an 
Agricultural Department, and it 1s by no means easy to 
see how the discussion of such problems can throw 
the least little ray of light upon economic entomology 
Viewed as a pursuit after pure knowledge, and a deep 
diving after the great mystery of hfe, these chapters may 
be considered as a contribution to our speculative know- 
ledge As a part of an agricultural report they are 
as relevant as would be a disquisition upon a fourth 
dimension or molecular movements in solids At p 295 
is a Genealogy of Insects (Hexapoda), tracing from the 
Thysanura, followed by a detailed but highly speculative 
theory of the ongin of the Coleoptera and other insect 
types “The primitive form of beetle was probably a 
Staphylinus-like form, with a long narrow body, and rudi- 
mentary elytra, and carnivorous m habit” Such specula- 
tions probably are useful to their originator chiefly We 
do not in fact deny their biological interest, but they are 
misleading in such a report as that before us It 1s no 
doubt difficult to draw the line between what 1s useful and 
what is not, but in loading an economic report with such 
matter a door 1s opened which could scarcely be shut 
against any biological problem whatever And yet some 
sop must be thrown to the scientific mquirer enlisted in 
the service of a Commission He perchance would mope 
and pine if too ngidly confined to the economic side 
without being allowed to express his views upon deeper 
and wide: problems There is abundance of matter con- 
genial to the agriculturist in these pages It would not 
be just in the limits of one short article to attempt to 
review all the subjects of interest brought within the 
covers of this volume We select as an example of the 
work done by the Commission that familiar enemy of our 
1ace, the locust , and we trust 100m will be found in these 
columns for a second notice of this work “If you 
avoid the destruction of locusts, you will have to forget 
the welfare of the people which do you think ought to 
be thought of fust? Was not therefore Tao-choon wise 
and good when he said ‘in kuling insects one saves 
men?” Good Tao-choon flourished in the :eign of Tai- 
Tzoon (dynasty Tan, from 627 ante till 649 post Christum), 
and he 1s still quoted in the Fa: West as an authority on 
locust destruction So far back ın point of time and so 
wide ın pomt of distance do the Commission ransack for 
information, bringing all to bear upon this war The 
Emperor Shen-Tzoon’s orders woufd not perhaps com- 
mend themselves entirely to the independent voters of the 
free States Thus, “ whenever locusts leave desert places 
ta go to populated ones the local chiefs are obliged to hire 
poor people and have the eggs destroyed If alleof them 
showd not be destroyed, and the iocust therefrom 1eappear 
the next year, those commanders will be punished with 
100 bamboo-rod blows” Again, “ Once the locust appears 
thee is no writing to be done for excuses of absence of 
chiefs, &c—paper won’t help—the commandet-in-chief 
must be present” Evidently high position in the reign 
of Shen-Tzoon had its duties and responsibilities as well 
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as its privileges Tbe practical and relentless measures 
recommended are thus described in the same document 
“ For the purpose of burning the locusts one digs a ditch 
5 feet deep and 5 feet wide and twice as long One 
empties the bags mto the fire As soon as the locust 1s 
in, 1t won't jump out Thats what the poetry means by 
‘delivering them over to the flames’ Even in old times 
they knew that if you bury a locust he will creep out 
again Therefore the destructyon of locusts by fire, as 
they d.d in ancient trmes, 1s the best ” 

The Rocky Mountain locust (Calofienus spretus) is one 
out of about 200 species of this prolific family represented 
in North America If we run our eyes over the map of 
North America and set aside all that portion contained be- 
tween meridians 103° and 117° W of Greenwich, and from 
the parallels of latitude 40° to 53°, we have the “ perma- 
nent home” of this insect well before us -It ıs all 
considerably elevated, treeless, and ard, thus agreeing 
to some extent with the locust areas of Eastern Europe, 
Northern Africa, Asia, Austraha, and Central and South 
America It includes the gieater part of Kansas, Ne- 
braska, Colorado, Wyoming, Utah, Dakota, Montana, 
Oregon, Nevada, and extends fat southward into Mexico 
It 1s bounded on the north by the tree-bearing regions of 
British America, on the east by the great wheat-bearing 
regions of the Eastern States, and on the west by the 
higher ranges of the Rocky Mountains This gigantic 
area comprises 300,000 square miles, and the annual rain- 
fall ıs under twenty mches It 1s all ‘elevated, dry, and 
bracing, and 1s known physically as the arid region It 
is not a wheat-growing area Here the locust finds a 
permanent home, free from diseases, and suitable for 
breeding, and ıt 1s from these regions that, about once in 
eleven vears, or at the minimum period of sun-spots, ex- 
cursions are made and devastation ıs wrought Stull, 
while the whole of the permanent 1egion 1s favomable to 
the locust, there are n‘reality but few portions of it that 
ale adapted to its greatest increase The largest and by 
far the most important of these specially favourable areas 
is that of Central Montana and portions of the Buitish 
Possessions immediately to the north The next in m- 
portance is that of which the Snake River Valley is the 
centie, while a third locality 1s that of Southern Utah 
and parts of adjoining States We must not pause to 
cons.der the prodigious and te11ible armies with their 
devastating effects, “darkening the sun,” and “ piled up 
in ‘windrows’ for miles m length” Such nariations are 
highly entertaining, but may be “taken as read” by most of 
thereaders of NAIURE With 1eference to the treatment 
of this evil, ıt ıs hoped that cultivation will restiict the 
breeding area gradually but stirely, and that the changes 
of climate which follow the husbandman and timber 
planter may also act advantaggously The active methods 
consist in digging trenches, sweeping the locusts mto 
them, and burning them Thus is best done when the 
creatures are in a torpid condition at or before sunzise 
Harrowmg the ground and processes of cultivation are 
useful in destroying eggs and larve The noise of mus- 
ketiy and artillery prevents swarms from alighting, and ts 
fiequently employed for this purpose, as are also fires with 
damp weeds thiown upgn them so as to cause dense 
clouds of smoke Marching locusts may be arrested by 
strips of tin resting against posts o1 nailed to walls, as 
they cannot climb over such smqoth surfaces Other 
methods are referred to as having been published im pie- 
vious reports of the Commission, but on the whole the 
means proposed and adopted aie of that simple sort 
which would be suggested rather by common sense than 
by anv profound knowledge of the creatures’ habits 

In this respect the Commissidners have been more for- 
tunate in their study of some of tlfe othe: insect pests 
One corresppndent writes with regard to locusts — 
“They marched uninterruptedly though the village of 


Colesbeig (Cape Colony), over walls and houses, and 
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destroyed every green thing The plague lasted for | 


weeks, and until the msects obtained wings, when the 
winds soon after wafted them away to devastate the lower 
country, and the océan received them Any opposition 
seemed so hopeless that none was attempted ” 

Among the most terrible of the insect scourges which 
affect the vast territories of the Western World, 1s the 
army-worm The name arouses old associations, and 
one involuntarily recalls “ the canker-worm, and the cater- 
pillar, and the palmer-worm, my great army which I send 
among you” The army-worm well deserves his name, 
although like most familiar vernacular appellations ıt may 
have been wrongly employed The cotton-woim (Aetra 
xylina), for example, has been so designated, but the 
true army-worm 1s Leucania umpuncta, known m the 
earher chronicle as the * black worm,” and is the lava 
of a Noctuid moth, named as above by Haworth It 1s 
difficult to give an idea of the fearful character of this 
plague when ın obedience to solar influence it begins its 
march “Almost with a shudder (p 145) one remembers 
that terrible invasion of Monmouth, when the potato 
fields were ruined as if by fire, and the waggon wheels 
reeked with green dripping gore as they entered our villages 
A That beautiful lann of Hollywood at Long Branch 
was invaded by them The emerald sward was swept 
asif burnt When any of the worms came against a tree 
they went up,it, passed over the crotch, then descended 
at the other side Fhereis no ‘turn back’ to this singular 
worm, and when their path 1s mtercefted by a stream, on 
they come, until, crowded forward, a compacted mass is 
urged into the water to serve as a living pontoon, over which 
the army passes to take possession of pastures new ” 

Another account states that the army-worm when 
travelling will scarcely turn aside for anything but water, 
and even shallow water-courses will not always change 
its progress They avoid thetays ef the sun, hence during 
the day they crawl under stones and sticks as closely as 
they can crowd themselves together, like the cut-worm 
They come out towards sunset and continue their mighty 
march Ifthey come to a field of grass or young grain 
they devour the whole of it, down to the very roots, but 
ifit is grown up to stalks they eat the leaves only, and 
then usually crawl to the top of the stalk and cut off the 
head and diop it to the ground 

They all keep together ke an aimy of soldiers, and 
usually advance in a straight line, not swerving from their 
course to avoid hills, hollows, buildings, or any other 
obstacle On coming to'a brook, they crowd into it, 
millions of them are drowned, their dead bodies clogging 
and damming up the stream in places below, producing 
by their decay a stench in the atmosphere of the whole 
vicinity most noisome andgntolerable 

Monmouth County was invaded in 1880, and the 
following graphic sentences fiom the Mew York Sux will 
help us to obtain an idea of this calamity — 

“Trenches were seen extending for mules along the 
roads close to the edges of the fields, but the crops for the 
most part were withered and lifeless, and ıt was evident 
that the precautions had been taken too late Very often 
a trench 1an acioss a wheat-field, showing where the 
farmer had abandoned one porfion of his crops and tried 
to save the remainder Océasionally a field was seen 
intersected by numerous trenches, indicating that the pro- 
prietor had fought manfully against lis persecutors, and 
disputed the ground with them foot by foot In many 
places the road was literally covered with the worms, all 
In motion, and all moving towards the fields on either 
side Thousands and tens of thousands were crushed 
beneath the waggon wheêls and under the horses’ feet, 
but the rest passed of And at intervals spots were passed 
where an imaginary line seemed to be drayn across the 
road beyond which the army-worms gould not pass 
For a ceitain space beyond, sometimes for a distance of 
two or thiee miles, not only the toads, but the adjoining 
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countiy was fiee from the pest Not a worm was to be 
seen until, the clear space passed, the waggon was again 
rolling ove: millions of them” The remedies suggested 
partake of the general character of the means proposed 
by entomologists, and aie probably mostly learnt py the 
entomologists from the farmeis and peasants They con- 
sist in rolling, fencing, ditching, burning, coal-tarring, 
poisoning, “drawing the rope,” which is done by two 
men drawihg the rope in a direction at right angles to its 
own length : 

Another pest of different habits and less widespread 
destiuctiveness 1s the Cankei-worm (Azzsopteryx pome- 
farta and escularza), an msect which feeds on the leaves 
of apple-trees, and completely ruins orchards Ento- 
mological science has conferred a boon by suggesting 
methods of getting ud of this creatuie by taking ad- 
vantage of its peculiarities The female, hke our glow- 
worm, 1s wingless, and therefore cannot rapidly spread 
beyond the locality where ıt exists She hibernates in 
the earth near the roots of trees, and on the first return of 
spring she ascends the trunk, depositing hei eggs between 
the leaflets of the expanding buds, sometimes even close 
to the ground, but oftenest under loose scales of bark It 
is this peculiarity of the female which enables the fiuit- 
giowet to grapple with the difficulty One of the best 
means is what 1s known as “hanging the band” This 
contrivance consists essentially of a band or ring of tin 
a few mches outside the trunk of the tree, and held there 
by a cucle of muslin attached to the tin at its edge, and 
drawn with a cord at the top, so as to fit the tree closely 
and prevent the insects from gomg over the tin, which 1s 
coated with a mixture of castor-o1l and kerosene as soon 
as they touch this they diop to the ground Troughs of 
oil arranged closely around the tree, or the complete 
isolation of the tree by fitted boarding lined on the out- 
side by smooth tin and also fitted with shallow troughs 
for oil are also used Another ingenious plan is to use a 
cylinder of sheet tin upon a band of line or cord The 
coid forms a firm boss around the tree, and the hollow 
cylinder surrounds ıt and extends them at four mches 
above and below it The female finds this an effective 
baner, and it is said if she even succeeds in passing up- 
wards to the top of the cylinder she will never descend in 
the inside so as to again reach the tree 

A good deal of interesting evidence ıs adduced upon 
the effects of “jarring and burning,” or the jarring of the 
affected trees, after spreading a hght coating of dij straw 
on the ground below, which is then fired without imjury 
to the trees A table-spoonful of Paris-green in twel e 
quarts of water apphed to the tiee with a large syringe, 
when, as nearly as can be judged, the worms are all 
hatched, 1s a second method “ Fall-ploughing” 1s a 
thud plan, which appears to have been very successful , 
and, lastly, attention has been very properly drawn to the 
balance of power in nature by encouraging birds and 
parasitic insects that hve upon the canker-worm A 
valuable distinction has also been pointed out by the 
Commission between the “fall” canker-worm, and the 
spring species, from which it differs in many unportant 
respects, as may be gathered from its name There are 
many other interesting chapters in the volume which we 
should haye hked tomt least haye mentioned, but it 1s not 
our object to do more than give a good general idea as 
to the work of the Commission and the mamner in which 
1t ıs prosecuted We therefore leave the consideration of 
the Hesgian fly and the Rocky Mountain cricket, with a 
heaity 1ecommendation to those who are interested in 
economic entomology to obtain this Report J W 


THE FORES TRY EXHIBITION 


G last week’s NATURE (p 222) we briefly noticed the 
remaiks of the Marquess of Lothian m declaring the 
International Forestry Exhibgtioa at Edinburgh open For 
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several reasons it has not been in the power of some 
foreign Governments to be represented at the Exhibition 
And ın more than one case, notably that of Chih, an un- 
foreseen accident occurred to prevent others who intended 
to be present Where direct part.cipation, in so far as 
exhibits are concerned, has been impossible, official maps 
and publications bearing on the forest service or literature 
of the country have been forwarded, or a representative 
has been commussioned officially to attend, or the efforts 
of private individuals have been exerted to supply the 
omission The Exhibition has thus been inaugurated by 
the co-operation of many of the foreign and colonial 
Governments, and by the good wishes of all 

In the arrangement of the articies exhibited the geo- 
graphical principle has been adopted, the goods of each 
country being together 

A scientific arrangement was very desirable, and the 
“ classification” issued by the Executive Committee was 
prepared with that intention, but ıt was found impossible 
to arrange the Catalogue in accordance with ıt, from the 
imperfect details given in many of the schedules of ex- 
hibitors, and the tardy arnval of the consignments 
Gieat latitude has been allowed to the admission of 
goods, which have been largely 1eceived during the week 
since the opening, and we believe that the very large and 
interesting collection from Japan will be in its place in a 
few days 

The Catalogue contains much valuable information, 
especially the portion relating to India and the Scottish 
Arboricultural Society, which-together cover eighty pages , 
but ıt 1s not yet complete with respect to several colontes 
and foreign Governments, notably Japan A new edition 
is promised, more easy of reference, wheie the theoretical 
classification of the articles on paper will agree with the 
actual distribution in the building 

The ground on which the buildings are erected ıs 5 
acres ın extent The main building ıs 650 feet long by 
55 feet broad, with three annexes, each 150 feet long by 
55 feet broad, with a high central dome in each annexe 

The design of the buildings is similar to the main 
galleries in the Health Exhibition, Kensington Addi- 
tional annexes, 500 feet long and 25 feet broad, similar in 
design to the main buildings, were erected at a later stage 
In consequence of the large demands for space by the 
Japanese Government, &c , the exhibiting area thus 
became one-third larger than its original extent It is a 
handsome light building which produces a very agreeable 
effect on entiance 

The Electric Railway runs along two sides of the 
building, and ıs about 650 yards in length On the west 
side of Donaldson’s Hospital grounds a field 7 acres m 
extent was inclosed for the purpose of exhibiting wood- 
working machinery in motion, nurserymen’s exhibits, 
greenhouses, iron houses, wire fencing, gates, &c Here 
will be found various huts and chalets, including 
one from Balmoral, also the Manitoba Settlers Farm, 
and many varieties of models of gates, fencing materials, 
&c, exhibited by the Commissioner of Her Mayesty’s 
Woods and Forests, all having a connection with the wide 
subject of forestry 

The Indian collection occupies the south central tran- 
sept, and several bays on each side, it is very large and 
interesting , the catalogue has a historical preface by Sir 
George Birdwood The arrangement is admirable, Col 
Michael and his assistant having had experience in the 
Pang, Vienna, and Amsterdaf Exhibitions 

The Index Collection of Timbers sent by the Govern- 
ment of India, comprises 800 specimens, with their com- 
mercial uses and habitats, and illustrates arboreal vegeta- 
tion from Thibet to Cape Comorin, each specimen 1s 
carefully labelled i 

In the Indian Court may be specially noticed the very 
valuable senes of maps and diagrams executed by the 


Forest Survey Department under Major Bailey, RE who |° 
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has himself arranged them in an instructive manne: 
The excellence of these topographical surveys ca 
scarcely be overrated ın connection gwith the demarcatio: 
and management of the reserved forests divided int 
blocks or compartments, and in the case of boundar 
disputes them value ıs undeniable For students o 
forestry this 1s a most important feature of the Exhi 
bition, and shows the silent pfogress of the great wor. 
which has been carried on by Dr Brandon and ln 
assistants during the past twenty-five years 

The only other country which exhibits maps showing 1: 
detail the general distribution of forests 1s Denmark 
There are three sheets displaying the occurrence of th 
forests of conifers and of broad-leaved trees, also the ex 
tent of newly-planted areas and the geological formation 
on which they grow There are also maps of the fores 
district of Kronborg which resemble those made u 
Germany, and are very neatly executed 

It would have been very desirable that sets of thes: 
Wlustrative maps had been furnished as far as possible b: 
vanous Governments to assist ın determining the rates o 
growth of indigenous trees in different countries Fo 
instance these diagrams give the mean height from 2 
to 120 years, and show that in Germany the height o 
beech and spruce js greater than in Denmark, but th 
average diameter of the latte: exceeds that of th 
former 5. 

In the Indian cqllection an interesting contributiol 
from Col Yule has found a temporary resting place 
Marco Polo, who tells us of the existence of the roc, a bir: 
of wonderful dimensions, further te#ls how the feather o 
quill of the roc was brought back by envoys to Madagas 
car or East Africa, and presented to the Great Khan 
Col Yule and Sir John Kirk seem now to have brough 
to light the true roc’s quill in the frond of the leaf of th 
Raphia- palm, which 1s largely used on the coast nea 
Zanzibar for making stages, ladders, rafters, and door: 
The hard ligneous frond, stripped of its leaflets, some 
what resembles a stripped feather , the largest 1s twenty 
five feet four inches long, and twelve inches ın girth a 
the base 





TECHNICAL SCHOOL EDUCATION AT THE 
HEALTH EXHIBITION? 


N last week’s issue some account was given of th 
apphances, methods, and results of primary schoo 
education to be seen at the Health Exhibition, and we 
ventured to express the hope that this remarkable anc 
probably unprecedented collection would be carefully in 
spected by as many as possible of our schoolmasters anc 
mistresses, as well as by school managers and others Ir 
the present article it 1s proposed to deal similarly wit! 
technical handicrafts and science teaching as practisec 
not merely in England, but in those foreign countries anc 
organ.sations which, as previously stated, have brough 
together such excellent collective exhibits 
The increased attention now being devoted to the whole 
subject of infant traininggand the enlarged sympathy anc 
interest with which the besg modern teachers are studying 
the methods of Frobel (some of the developments o 
which are at the basis of all so-called technical training) 
have justified the appropriation of a considerable space 
to ulustrations of the Kindergaiten system The Britist 
and Foreign Schoo! Society have devoted the whole o 
the room at their disposal to this purpose, ın order to make 
the display as complete as posgible, and here will be founc 
a practical answer to those who allege that “ Kindergarter 
work is all play,” for the manner in which it leads up tc 
various trad@s 1s distinctly shown In the Belgian Cour 
there 1s also a véry complete and effective Kindergarter 
exhibit, though it contajns nothing specially new, and the 
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same remark apphes to that of the city of Antwerp In 
the gallery of the Albert Hall ‘No 1374) is an admirable 
exhibit, in which all Frobel’s occupations are grouped 
round a given objectgin nature, illustrating the Pesta- 
a system of Kindergarten teaching, as carried out in 

erlin 

The subject of domestic economy, and other forms of 
technical and industrial dccupation for girls, is wlustrated 
in a very thorough mannei*by the Minister of Public In- 
struction in Belgium, and to a less extent by the corre- 
sponding offical in France A notice appended to the 
Belgian Illustrative Museum states that mere oral lessons 
have been found to produce no good results, and hence 
that this subject ıs taught in a “decided, intuitive, and 
demonstrative” manner, which has necessitated the 
formation of illustrative cellections ın each school These 
will be found to be most complete, every stage in the 
manufacture of clothing and food, from the raw material 
to the finished product, being illustrated, as well as the 
more important points ın house sanitation No similar 
exhibit is to be found in the English section The em- 


bioidery and other work of the “Ecole professionelle de 
jeunes filles” will repay careful inspection With regard 
to needlework generally, we are informed that some lady 
experts ın this matter have a very high opinion of what 
1s Shown in the Belgian and French Courts, as well as of 
that sent by the Birmingham School Board, which appears 
to be the best “English needlework In this connection 
also a word may be said in supporteof the efforts now 
being made by the Scientific Dress-cutting Association, 
who show interesting demonstrations of their methods 

Turning now to the m8re general question of scientificand 
technical instruction as illustrated at the Health Exhibition, 
it will be remembered that oneof the results of acomparison 
of English and foreign primary school methods was stated 
to be, that elementary scientific instruction formed a much 
more prominent feature in French and Belgian primary 
schools than in English sWe notice with great pleasure 
that, in opening a higher-grade school at Manchester on 
Monday last, Mr Mundella pointed out that one objec- 
tion to English education was its too exclusively literary 
character The practice of the Liverpool and Birmingham 
School Boards, and to a less extent of the London School 
Board (which in its exhibit endeavours to ilustrate its 
whole system, and not merely certain features of it, as 15 
done by the Birmingham authorities), 1s however a pleasing 
exception to this general statement It cannot be denied, 
however, that a very muci? better foundation 1s laid in 
primary schools abroad than at home for that technical 
education the importance of which 1s now becoming so 
yenerally recognised, as evidenced by the extraordinary 
demand for copies of the recently published Report of 
-he Royal Commission on fhe subject, and by the noble 
suilding in which the chief educational exhibits are tem- 
s0rarily housed 

It may be convenient, as in the former case, to notice 
irst the foreign appliances for, and results of, technical 
2ducation, the collection of which in point of interest and 
size 18 not so large, when compared with the correspond- 
ng English exhibits, as is the case with the primary 
schools In the Belgian Coum the collections of the 
Ministry of Public Instructiom and of the Carlsbourg 
school are specially noticeable , the technological collec- 
ions to illustrate the ‘various industies are most com- 
lete, and are arranged under such heads as vegetable 
ibre, minerals, the animal kingdom, &c, while under the 
iead of botany ıs an admirable series of specimens 
Nustrative not merely of agriculture but of arboriculture, 
he various methods of graging, for example, being clearly 
hown There 1s also am interesting collective exhibit “des 
‘coles industrielles et professionelles,” and there are no 
ess than three societies whose sole object ys fhe technical 
ind professional training of women ın various trades, 
uch as artificial flower-making, dress-making, embroidery, | 

. 
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&c This appears to be a new departure, which tmght 
be advantageously followed 1n our own country 

In reviewing the recent progress of educational legisla- 
tion in France, we find that in March 1882 laws were 
passed which rendered obligatory (1) the teaching of the 
elementary physical sciences in primary schools, and (2) 
the performance therein of a certain amount of manual 
work Accordingly, under the first of these heads we 
find exhibited by the Minister of Pubhc Instruction the 
authorised collections of objects and apparatus used in 
this teaching, as well as models of simple and cheap 
instruments such as could be fabricated by the pupils 
themselves The second law alluded to has called into 
existence the “Ecole normale de travail manuel,” a 
school probably unique of its kind, whose whole course of 
instruction 1s well illustrated by a seres of photographs 
and specimens, and by a detailed programme It comprises 
the systematic teaching of carpentry, the use of the lathe, 
the chemical and physical laboratory, the smith’s forge, 
and the “fitung” shop The whole instruction 1s 
gratuitous, and admission 1s obtained after a competitive 
examination m the lower grade schools Fuller details 
about this school, as well as about the present system of 
education in France as a whole, will be found in the ten 
pages of the special educational catalogue devoted to an 
introduction to the French exhibits Closely associated 
with this 1s a capital collection of work from the Ecole des 
Arts et Métiers of Aix (Bouches-du-Rhone), which, to- 
gether with the results of various apprenticeship and art 
schools, 1s exhibited by the Ministry of Commerce, Paris 
The handicraft work of the primary schools of Vierzonand of 
Voiron (Isère), as well as of the technical schools at Evreux 
and Nantes, deserves careful examination, while m the de- 
partment of agricultural industry, the work of a school at 
Lille is much to be commended and worthy of imitation 
Among the private eahibits in the French section the 
most noticeable features are —-the admirable collection 
of objects of natural history and of science diagrams, all 
for school use, shown by M Emule Deyrolle, and the 
wonderful collection of botanical and physiological models 
shown by Mme Veuve Auzoux and M Montaudon 
Part of this 1s a series of anatomical models (probably the 
best of their kind) composed of solid pieces, which can 
be easily adjusted or separated, and removed piece by 
piece as in actual dissection Somewhat similar models 
are shown by Mme Lemercier It is greatly to be 
regretted that the very high price of these excellent 
models ıs an effectual bar to anything beyond a very 
limited use of them 

The collection of educational appliances as used in 
Norway, and shown by Mr Mallings ın the gallery of the 
Albert Hall, deserves warm commendation It 1s charac- 
terised by the same importance as attached to objective and 
practical teaching (as distinguished from book-information) 
which we noticed in the French and Belgian schools 
This publishing house is one of the sights of Christiania 

Prominent among the illustrations of technical educa- 
tion in England, the preparations for which, as we have 
before stated, have not yet reached down to our primary 
schools to any appreciable extent, are the three rooms 
devoted to illustrations of the work at the Finsbury Tech- 
nical School These,are specially remarkable as show- 
ing the admirable methods which characterise the whole 
of the work there, and which, we ventyre to think, 
deserve careful study A room ıs devoted to the mecha- 
nical Jaboratory and appliances, and a large amount of 
space to the department of dlectrical engineering, whye a 
special feature in the display is the printed eaplanatory 
paper of notes attached to each piece of apparatus 
Another good example of English technical education 1s 
the collection of drawings and models relating to coach 
and carnage building, to which three organisations con- 
tribute, illustrating the alterations that occur in the 
conditions of locomotion There is avery good collec- 
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tion ‘of excellent specimens of school work done in the 
Allan Glen’s Institution of Glasgow, in which the object of 
a two years’ technical course is to prepare boys to learn 
tades whose mastery implies a considerable amount of 
scientific knowledge University College, Nottingham, ex- 
hibits some work done in the recently established technical 
school attached to it, and the Engimeering Department of 
University College, London, illustrates its work mainly by 
pnotographs and plans The nearest approach to the 
hartdicraft school teaching as practised on the Continent, 
1s to be found in the admnable technical work of the 
Central Higher School of the Sheffield School Board, in 
which an attempt 1s made to provide the proper connec- 
tion between the theoretical mstruction in the class-room 
and the practical instruction in the workshop The Man- 
chester Technical School, the Oldham School of Science 
and Art, the Clerkenwell Technical Drawing School, and 
the School of Art Wood caiving all show praiseworthy 
results of technical training Attention may here be 
called too to the admnable specimens of work done in 
the four trades-departments of the National Industrial 
Home for Crippled Boys, the pupils vary in age from 
twelve to eighteen, and having chosen a tiade on entering 
the school, follow ıt for thiee years 

Among the results of the work of individual exhibitors, 
the exhibit of Mr Robms calls for special notice, consist- 
ing as it does of a series of diawings ilustrative of the 
general arrangements and fittings required for applied 
science educational buildings , these are so placed that 
comparisons are readily made between the arrangements 
adopted in various noted colleges, &c Mi Millis shows 
some excellent results of instruction in trades classes, 
specially models in wood and metal-plate work Mr 
James Rigg exhibits more than a hundred mechanical 
models specially arranged for instiuction ın four or five of 
the subjects in which the Science and Art Department 
examines pupils, and a smaller collection of the same 
kind 1s shown by Messrs Gilkes and Co Lathes of dif- 
ferent patterns, and other mechanical tools and apparatus, 
are exhibited by Messrs Holtzapffel and Co, Messrs 
Melhuish and Sons, Mr Syer, Mr Evans, and others 

In neither of these articles has any reference been made 
to the appliances for elementary art instruction, nor to the 
special methods and apparatus used in educating the 
blind, and the deaf and dumb, all of which, however, are 
very fully illustrated The seven classes of exhibits which 
come under “Group IV —The School” (to quote the official 
phraseology) are also unnoticed These compuse such 
important subjects as everything relating to the structural 
airangements of school buildings, school kitchens, sana- 
toria, and infirmaries, and lastly, though by no means 
least ın impoitance, the gymnastic and other appaiatus 
for physical training in schools Enough however has, 
we hope, been said to give some idea of the vast scope of 
this exhibition of educational apphances, and to justify 
the assertion made at the beginning of the first article, 
that probably no such extensive and valuable a collection 
of school apphances, methods, and results has ever been 
brought together before Such an opportunity for study 
is not likely to occur again fo. some years, and we con- 
clude by reiterating an earnest hope that it will not be 
lost by those most vitally interesteg] ın it 

WM LANT CARPENTER 





CHEMICAL RESEARCH IN ENGLAND 


PHE addiess of Dr Pérkin, F RS, to thé Chemical 

Society at its anniversary meeting contains some 
sadly true statements respecting the state or rather the 
absolute want of state of research in chemical science in 
this country After drawing attention to some interesting 
points in the work done dung the past year, Dr Perkin 
goes on in the first place to refer to the very small 


number of orginal papers contributed to the Society | 


NATURE 





| July 10, 18 


— 


during the past year (a point to which attention we 
called in these columns a few months ago), and the 
compaies foreign sources of reseaich work and th 
probable causes of this disparity » But this portion of th 
address will speak better for itself than in a mete abstrac 
and the facts therein stated demand the most seror 
attention ofthe authorities at our seats of learning 
* 


t 


Last year, Di Perkin went on to say, my predecessor, m h 
addiess, referred to the increasing number of chemical labor: 
tories in the United Kingdom and the greate: facilities whic 
ale now afforded for the prosecution of 1eseach After cor 
sider.ng the number of papers wh.ch have been 1ead before th 
Society dming the past few yems, ıt appeared to me that 
might be useful to make some remaiks as to the influence the: 
greater facilities have had on the development of chemic 
science ° 

The füst thing that attıacts attention ıs the startling ar 
anomalous fact that the numbe1 of papers read before the Socie! 
(and I think this may be taken as a good cuiterion, especially ; 
but few have been biought before the Royal Society) 1s declinir 
year by year The laigest number we eve: had was in the se 
sion 1880-81, when there were 113 communications broug! 
before us , but in 1881-82 they declined to 87, in 1882-83 to 7! 
and ‘his last session to the lamentably low number of 67, « 
about the number we had nine years ago And this, not on 
with incieased labpiatory accommodation, but also with tl 
assistance offered to investigatois by om Research Fund and tl 
Government Giant This state of things causes us to loc 
around and see where research zs and gvher® ıt zs wot bew 
carried on in the United Kingdom 

If we look to the laboratories of our Universities, from mar 
of these we neve: hear of a ieseaich emanating, and hom t 
rest, taken as a whole, we get but deiblets at intervals Ho 
different from the German Universities, fiom which there 1s suc 
an incessant flow of work ! 

If we tun to the othe: laboratories connected with ow co 
leges, hospitals &c , with how few exceptions do we find ar 
appreciable amount of ewoik being caned on for the extensic 
of the boundaries of our science , 1n fact, speaking 1n a gener 
way, the work of our laboratoz1es’consists mainly in the studen 
callying out the ordinary comse of qualitatrve and quantitatr 
analysis, and attending one o1 two courses of lectmes 

It 1s scarcely necessary to say that this 1s not sufficient, hoy 
ever well taught, to make a student a chemist, it 1s but a pr 
liminary pat of the training, which, being carued on as - 
usually as, by tables, and cuefully laid down duections, giv. 
but little scope for mdependent thought and action ‘The su 
sequent prosecution of scientific research, unde: proper supe 
vision, however, is quite anothe: thing, and calls out all tl 
faculties of the student, 1equuing, as it does, independe: 
thought and independent methdéds of woiking, and, moreove 
gives him an insight and vivid interest m his science that n 
thing else will do The piepaigtion of chemical pioducts, befo 
the commencement of 1eseaich, 1s no doubt also a veiy usef 
training if sufficiently diversified , but 1esearch is the most ir 
portant of all s 

The degree of Doctor of Philosophy has undoubtedly done 
good deal to fuither chemistıy ın Germany, necessitating, as 
does, the prosecution of original work, and now that degie: 
are so much thought of in this country (though why a chemi 
with one of our ordinary University degrees should be preferse 
to one who has fully given his mind to his science, and therefo: 
has not got such a degiee, it 1s difficult to understand), it 1s b 
leved that if something analogous to the Ph D could be ma 
gurated in this country, 1t Would help to further chemical scien: 
here also A step in this derection has been taken at the Owe! 
College, Mancheste1, but hitherto the degiee has not four 
favour with students It 1s not suipissing, however, while the 
are so many different degrees not requiuing o1iginal work as 
sine gua non, that such a degiee should not be sought afte 
This difficulty, however, might be overcome by modifying tl 
requirements fo1 the present degiees, and iequiing that ongin 
research should be substituted for book knowledge At tl 
E University original work 1s 1ecogmsed, but not r 
quire ° 

The past geglect of ieseaich will, it 1s to be feared, have 
more lasting mjfluence on the progress of chemistry im th 
country than may appeai at first sight, and inthis way Tho. 
who have been ctudentsen I€boiatoiies whee the importance 

+ 





rk is not recognised, advance in their positions, 
demonstrators, &c., and eventually pro- 
ey have not learnt to practically realise the 
ch by being in the habit of conducting it them- 
ceing others#do so, when they become professors 
ienaturally not encourage students to undertake it in 
Jboratories, and it is to be feared that we are already 
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b have Been opened are doing so little to 






nnot be induced to stay longer than 
> ordinary course of qualitative and 
an this be wondered at when they do 
ngon of sufficient interest to make them 
‘great advantage for them to do so? Would it 
gher work were being enthusiastically carried 
fact that many of our students are found to leave this | 
nd go to Germany, Where research is carried on with 
al, I think gives an answer to this. question. 
1 chemical laboratories there are without doubt differ- 
sses of students: some who have no right to be there, 
no care for-science ; those who have not sufficient capa- 
. its study beyond an elementary stage ; and 
of becoming efficient chemists, Of course 
e of time to attempt to make the first two 
gace in research. It is to. be feared, how- 
“not unfreqnently thought to belong to the 
y really, if sufficiently interested in their science 
he example of others, would be found to be possessed of no 
an ability. When a young man is made to realise that he 
may be the discoverer ef new facts, or does discover new facts, 
at 
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condition of things is calculated to fill laboratories 
en from the Tact that on. the Continent, where 
he greatest scientific activity prevails, the laboratories are the 
most crowded, and: this is the kind of activity we want in this 
country, where our students pre-eminently possess.all the faculties 
x pent work, but as they are not cultivated these are not 
PEG. 
5 is also-another class of students who study chemistry, 
fruit of their study isso extremely small, that it is difficult 
ise that it possesses any practical value. I refer to medical 
ts > yet there are good teachers and good laboratories em- 
ed in the work, in fact a yery large amount of valuable 
is used for it but it seems almost like the employment of 
mount of power to raise a weight to a certain distance 
and year after year to continue the 
dently high that it may be placed 
rhe present condition of things cannot but 
h to studis and to teachers. Medical 
ich to learn that it it is sad they should have 
re in studying chemistry in the way they do. 
we in chemical products as curative agents, if 
ny value in physiological chemistry, or any importance 
ology, surely medical students should have a sound know- 
of chemical science, and not simply learn to detect an acid 
_in a mixture, an operation which is of no value 
n intermediate exercise, ++? be followed by more 
rk. 
re for the evil appear®to be either that their term 
should be lengthened, or that other subjects which are 
tance should be withdrawn from the curriculum, so 
o work atthis science sufficiently. Unfortu- 
ve asa rale acquired soimperfect a know- | 
themselves that they have found it to be of | 
alte, and therefore do not sufficiently see how important _ 
yer study would be to stydents. It is evidently high time _ 
some steps were taken to economise the present waste of | 
nd power, and that® we should hear of some good work | 
ceding from the numerous, and in many cases w@l-appointed, - 
1 laboratories connected with our hospitas. | 
te years much attention has been given to the subject of i 
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} movement will be so judiciously carried on that mach will 























technical or applied chemistry, and it is to be hoped that 


done for perfecting and developing the chemical manufactures 
in this country ; but it appears that there is an idea in the public 
mind that there are two kinds of chemistry in existence, one 
suitable for the. manufacturer, and the other suitable for the scien- 
tific man ; and unless this idea can be successfully eradicated, it 
is to be feared that much of the value of this movement will be 
lost, and we shall be left inthe position. of followers instead of 
leaders ; copyists. of what others are doi stead of Del 
originators of new processes and industries. ; 
In the present state of things students who are 
facturers.are supposed to know enough chemistry W 
acquired a knowledge of ordinary analytical methods, and ‘the 
result is that we have but very few efficient chemists in our 
works, On the Continent, however, we find a very different 
state of things: first of all, in their chemical works they usually 
have a much larger staff of chemists than we do, and secondly, 
their chemists are efficient men. | 7 oe 
The chemists preferred in Germany are those who: have ha 
thorough training, and taken their degree of Doctor of Phi 
and shown their power as chemists by conducting origin 
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and in many cases have been for some time assistants to the 
professors in their research laboratories. Those from the 
Polytechnics are not so much valued, except in relation to their 
knowledge of engineering, mechanics, Ke. 

What do we see as the result of the employment of high-class 
chemists in Germany? First, we notice that chemical industries 
are developing and increasing there more than in any other 
country; and secondly, that the manufacturers are able to. 
make their products in a very economical manner, and as a com- 
sequence supply them at a low price. Men who have studied 
chemistry sufficiently to do analysis and look after existing pro- 
cesses which are well known are certainly useful in their wayt _ ne 
but we want more than this; we want men who have had the o ouii 
minds so trained by carrying on research that they may be- 
imbued with a spirit of investigation, and beable to improve oro 
entirely change processes in use, and to keep up their knowledge 
of chemical science, so as to be able to grasp the importance of 
new scientific facts, and make them subservient to the industries 
they are engaged in. : ee ears 

The chemists from the German Universities, when entering 
chemical works, naturally have but little knowledge of technical 
processes. This they have to acquire, but unfortunately they ~~ 
then only are likely to see those operations which are carried ‘on 
in the particular industry with which they become connected, 
‘Those who study in the Polytechnics havea certain advantage in 
this particular, inasmuch as they can become acquainted with 
processes carried on in a variety of manufactures ; and what is 
wanted nowadays is something like what would result from à 
fusion of the work of the Universities and the Polytechnics, 7 2. 
scientific training similar to that in the former, with a general 
knowledge of engineering, mechanics, &c., and the: methods. 
adopted in carrying on processes on the large scale, this. latter 
not being confined to one industry only, but also to industries in 
general, so that great breadth of knowledge may be a 
With men so trained we might expect. t 
inlustries flourish, and keep at least abr 
Continent. a) 

It is to be hoped that some such stam 
undertaken at the Central Institute of the. City and Gu 
London. It wou'd be a sad thing to find the munificence of the 
City Companies resulting only in perpetuating the present kind 
of imperfeetly trained chemists, who are incapable of advancing 
the chemical industries of this country, so that our manufacturers — 
not unfrequently find it necessary to send to the Continent for 
more competent men, j 

In this retrospect of the work which is being carried on in 
relation to chemistry, it may be thought by some that an unc 
weight has been given to that which is going onin Germ 
and ton little to that which is being carried on in this ic 
but I think if any one will impartially compare one with 
other, this #11 not be found to be the case, Science, however, 
has no nationality, and as chemists we cannot but be thar ful 
that it is being actively s udied, whether abroad or in our own 
country ; but we must feel that it is our duty to do our part, 
especially when we see, from the work which has been and 1s 
being done in this countrys that nationally we have the charac- 
teristics which qualify us to take a prominent position in work of 
this nature, ae 
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But from the point of view of our national progress we are 
bound to be active workers in this field of science. There is no 
doubt we do not hold the position we did as chemical manufac- 
turers, and unless our mical industries keep pace with 
chemical discovery fully as well as they do on the Continent, our 
position must further decline, and moreover, unless we make 
chemical discoveries ourselves, we must wait until we hear of 
the discoveries of others, which will mean, in cases where they 
are susceptible of practical application, that we are placed at a 
great disadvantage. 

The bearing which the prozress of chemistry in this country 
has upon this the oldest Chemical Society in existence is so 
obvious that it is superfluous to make any observation on the 
subject, except to express the hope that it will continue to be 
active, and bund doing its part for the advancement of our 
science, and as a consequence be an important factor in the 
welfare of our country. 


—_— -~ 





ON THE EVOLUTION OF FORMS OF 
ORNAMENT} 


T RE statement that modern culture can be understood 
only through a study of all its stages of develop- 
ment is equally true of its several branches. 

Let us assume that decorative art is one of these. It 
contains in itself, like language and writing, elements of 
ancient and even of prehistoric forms, but it must, like 
these other expressions of culture, which are for ever 
undergoing changes, adapt itself to the new demands 
which are made upon it, not excepting the very arbitrary 
ones of fashion ; and it is owing to this cause that, some- 
times even in the early stages of its development, little or 
nothing of its original form is recognisable. 

Investigations the object of which is to clear up this 
process of development as far as possible are likely to be 
of some service : a person is more likely to recognise the 
beauties in the details of ornamental works of art if he 
has an acquaintance with the leading styles, and the 
artist who is freed from the bondage of absolute tradition 
will be put into a better position to discriminate between 
accidental and arbitrary and organic and legitimate forms, 
and will thus have his work in the creation of new ones 
made more easy for him. 

Hence I venture to claim some measure of indulgence 
in communicating the results of the following somewhat 
theoretical investigations, as they are not altogether without 
a practical importance. I must ask the reader to follow 
me into a modern drawing-room, not into one that will 
dazzle us with its cold elegance, but into one whose 
comfort Invites us to remain in it. 

The simple stucco ceiling presents a central rosette, 
which paa over by light conventional floral forms into the 
genera porom of the ceiling. The frieze also, which is 
made of the same material, presents a similar but some- 
what more compact floral pattern as its chief motive. 
Neither of these, though they belong to an old and 


never extinct species, has as yet attained the dignity of a 


special name. 

The walls are covered with a paper the ornamentation 
of which is based upon the designs of the splendid textile 
fabrics of the Middle Ages, and represents a floral pattern 
of spirals and climbing plants, and bears evident traces 
of the influence of Eastern culture, It is called a pome- 
granate or pine-apple pattern, although in this case neither 
pomegranates nor pine-apples are recognisable. 

Similarly’ with respect to the pattern of the coverings 
of the chairs and sofas and of the stove-tiles ; these, 
however, show the influesce of Eastern cifture more 
diftinctly. 

The carpet also, which is not a true Oriental one, fails 
to rivet the attention, but gives a quiet satisfaction to the 
eye which, as it were, casually glances over it, by its 
simple pattern, which is deriv@éd from Persian-Indian 

* From a paper by Prof. Jacohsthal in the Transactions of the Archxo- 


logical Society of Berlin, i 





[ July 10, 1884 





archetypes (Cashmere pattern, Indian palmettas), ane 
which is ever rhythmically repeating itself (see Fig. 1). 

The floral pattern on the dressing-gown of the maste: 
of the house, as well as on the light woollen shawl that is 
thrown round the shoulders of "his wife, and even the 
brightly coloured glass knickknacks on the mantel-piece 
manufacturgd in Silesia after the Indian patterns of the 
Reuleaux collection, again sho the same motive ; in the 
one case, in the more geomewical linear arrangement, iy 
the other, in the more freely entwined spirals. _ 

Now you will perhaps permit me to denominate these 
three groups of patterns that occur in our new home 
fabrics as modern patterns. Whether we shall in the nos 
season be able, in the widest sense of the word, to c 
these patterns modern naturally depends on the ruling 
fashion of the day, which of course cannot be calculatec 
upon (Fig. 2). tay 

I beg to be allowed to postpone the nearer definition o 
the forms that occur in the three groups, which, however 
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on a closer examination all present a good deal that they 
have in common. Taking them in a general way, they 
all show a leaf-form inclosing an inflorescence in the forn 
of an ear, or thistle ; or at other times a fruit or a fruit 
form. In the same way with the stucco ornaments ané 
the wall-paper pattern. 

The Cashmere pattern also essentially consists of 4 
leaf with its apex laterally expanded: it incloses an ear 
shaped flower-stem, set with small florets, which in ex 
ceptional cases protrude beyond-the outline of the leaf 
the whole is treated rigorously as an absolute flat orna 
ment, and hence its recognition is rendered somewha 
more difficult. The blank expansion of the leaf is na 
quite unrelieved by ornament, but is set off with smal 
points, spots, and blossoms, This will be thought les: 
strange if we reflect on the Easjern representations a 
animals, in the portrayal of which the flat expanses pra 
duced by tRe muscle-layers are often treated from a purely 
decorative pofht of view, which strikes us as an exaggera 
tion of convention. . e 
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One cannot go wrong in taking for granted that plant- 
forms were the archetypes of all these patterns. Now we 
know that it holds send, as a general principle in the his- 
tory of civilisation, that the tiller of the ground supplants 
the shepherd, as Me shepherd supplants the hunter; and 
the like holds also in the history of the branch of art we 
are discussing,—representations of animgls are the first to 
make their appearasce, and they are at this period re- 
markable for a wond@rful sharpness of characterisation. 
At a later stage man first begins to exhibit a prefer- 
ence for plant-forms as subjects for representation, and 
above all for such as can in any way be useful or hurt- 
ful to him. We, however, meet such plant-forms used in 


ornament in the oldest extant monuments of art in Egypt, 
side by side with representations of animals; but the 
a history Sf this very developed culture is un- 
own. In such cases as afford us an opportunity of 
studying more primitive though not equally ancient stages 
of culture, as for instance among the Greeks, we find the 
above dictum confirmed, at apy rate in cases where we 
have to deal with the representation of the indigenous 
flora as contradistinguished from such representations of 
plants as were imported from foreign civilisations. In the 
case that is now to occupy us we have not to go back so 

"T far in the history of the world. 
he ornamental representations of plants are of two 
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kinds. Where we have te deal with a simple pictorial 
reproduction of plants eas symbols (laurel branches, 
boughs of olive and fir, and branches of ivy), Że. witha 
mere characteristic decoration of a technical structure, 
stress is laid upon the most faithful reproduction of the 
object possible,—the artist is again and again referred to 
the study of Nature in order to imitate her. Hence, asa 
general rule, there is less difficulty in the explanation of 
these forms, because even the minute details of the natural 
object now and then offer points that one can fasten upon. 
It is quite another thing when we have to deal with actual 
decoration which does not aim at anything further than 
at employing the structural laws of organisms in order to 
organise the unwieldy sulestance, to endow the stone with 
. 
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a higher vitality. These latter forms depart, exen at the 
time when they originate, very considerably from the 
natural objects. The successors of the originators soon 
still further modify them by adapting them to particular 
purposes, combining and fusing them with other forms 
so as to produce particular individual forms which 
have each their own history (e.g. the Acanthus ornament, 
which, in its developed form, differs very greatly from the 
Acanthus plant itself); and in a wider sense we may 
here enumerate all such forms as have been raised by art 
to the dignity of perfectly viable beings, e.g. griffins, 
sphinxes, dragons, and angels. 

The deciphering and derivation of such forms as these 
is naturally enough more difficult ; in the case of most of 





them we are not even in possession of the most necessary 
preliminaries to the investigation, and in the case of 
others there are very important links missing (e.g. for the 
well-known Greek palmettas). In proportion as the repre- 
sentation of the plant was a secondary object, the travesty 
has been more and more complete. As in the case of 
language, where the root is hardly recognisable in the 
later word, so in decorative art the original form is in- 
distinguishable in the ornament. The migration of races 
and the early commercial intercourse between distant 
lands have done much to bring about the fusion of types ; 
but again in contrast to this we find, in the case of exten- 
sive tracts of country, notably in the Asiatic continent, a 


| fixity, throughout centuries, of forms that have once been 
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introduced, which occasions a confusion between ancient 
and modern werks of art, and renders investigations 
much more difficult. An old French traveller writes:— 
“J’ai vu dans le trésor d’Ispahan les vêtements de 
Tamerlan ; ils ne diffèrent en rien de ceux d’aujourd’hui.” 
Ethnology, the natural sciences, and last, but not least, 
the history of technicaPart are here set face to face with 
great problems. 

In the case in point, the study of the first group of 
artistic forms that Fave been elaborated by Western art 
leads to definite results, because the execution of the 
forms in stone can be followed on monuments that are 
relatively not very old, that are dated, and of which the 
remains are still extant. . Ingorder to follow the develop- 
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ment, I ask your permission to go back at once to the very 
oldest of the known forms. They come down to us from 
the golden era of Greek decorative art—from the fourth or 
fifth century B.c.,—when the older simple styles of archi- 
tecture were supplanted by syi characterised by a 
greater richness of structure and more ‘developed orna- 
ment. A number of flowers from capitals in Priene, 
Miletus, Eleusis, Athens (monument of Lysicrates), and 
Pergamon; also flowers from the calathos of a Greek 
caryatid in the Villa Albani near Rome, upon many 
Greek sepulchral wreaths, upon the magnificent gold hel- 
met of a Grecian warrior (in the Museum of St. Peters- 
burg),—these show us the simplest type of the pattern in 
question, a folded leaf, that has been bulged out, inclosing 
a knob or a little blossom (see Figs. 3 and 4). This is 
an example from the Temple of Apollo at Miletus, one that 
was constructed about ten years ago, for educational pur- 
poses. Here is the specimen of the flower of the monu- 
ment to Lysicrates at Athens, of which the central part 
consists of a small flower or fruits (Figs. 5 and 6). 

The form passes over into Roman art. The larger scale 
of the buildings, and the pretensions to a greater richness 
in details, lead to a further splitting up of the leaf into 
Acanthus-like forms. Instead of a fruit-form a fir-cone 
appears, or a pine-apple or other fruit in an almost 
naturalistic form. 

In a still larger scale we have the chib-shaped knob 
developing into a plant-stem branching off something 
after the fashion of a candelabra, and the lower part of 





Fic. 9. 


the leaf, where it is folded t er in a somewhat bell- 
shaped fashion, becomes in the true sense of the word a 
campanulum, out of which an absolute vesse]-shaped form, 
as eg. is to be seen in the frieze of the Basilica Ulpia 
in Rome, becomes develo 

Such remains of hoe resentation as are still 
extant present us with an equally perfect series of deve- 
lopments. The splendid Græco-Italian vessels, the richly 
ornamented Apulian vases, show flowers in the spirals of 
the ornaments, and even in the foreground of the pictorial 
representations, which corr exactly to the above- 
mentioned Greek relief representations. [The lecturer 
sent round, among other illustrations, a small photograph 
of a celebrated vase in Naples (representing the funeral 
rites of Patroclus), in which the flower in question appears 
in the foreground, and is perhaps afso employed as 
ornament (Figs. 7 and 8).] 

The Pompeian paintings and mosaics, and the Roman 
paintings, of which unfortunately very few specimens have 
come down to us, show that the further developments of 
this fornf were most manifold, and indeed they form in 
conjunction with the Roman achievements in plastic art 
the highest point that this form reached in its develop- 
ment, a point that the Renaissance, which followed hard 
upon it, did not get beyond. e 

Thus the work of Raphael from the loggias follows in 
unbroken succession upon the forms from the Thermæ of 


' Titus. It is only afterwards that a freer handling of 


the 
traditional pattern arose, characterised by the substitution 
of, for instance, maple, or whitethorn, for the Acanthus-like 
forms. Often even the central part falls away completely, 
or is replaced by overlapping leaves. Ifthe forms of this 
century we have the same process repeated. Schinke 
and Bétticher with the Greek form, and have put it 
to various uses; Stiiler, Strack, Gropius, and others fol- 
lowed in their wake until the aoe resemblance to 
the forms of the pace of the Renaissance in regard to 
Roman art which characterises the present day was 
attained (Fig. 9). 

Now what plant suggested this almost indispensable 
form of ornament, which ranks along with the Acanthus 
and Palmetta, and which has also become so important 
by a certain fusion with the structural laws of both ? 

We meet with the organism of te form eee 





of the Aracezw or Aroid An enveloping ledf 
(bract), called the spathe, which is often brilliantly coloured, 
sposed upon a 

older rast o 

corides, Galen, and Pliny—devote a considerable amount 
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especially to the value of their swollen stems as a food- 
stuff, to their uses in medicine, ekc. Some species of 
Arum were eaten, and even nowadays the value of the 
swollen stems of some species of the family causes them 
to be cultivated, as, for instance, in E pt and India, &c. 
(the so-called Portland sago, Portland Island arrowroot, 
is prepared from the swollen stems of Arum maculatum). 
In contrast with the smooth or softly undulating outlines 
of the spathe of Mediterranean Araceæ, one i 


species — 
stands out in relief, in which the sharply-marked fold of 


the spathe almost corresponds gp the forms of the orna- 
ments which we are discussing. It is Dracunculus vtl- 
garis, and derives its name from its stem, which is 
spotted like a snake. This plant, which is pretty widely 
distributed in olive-woods and in the river-valleys of the 
countries bordering on the Mediterranean, was employed 
to a considerable extent in medicine by the ancients (and 
is so still nowadays, according tg von Heldreich, in 
Greece). It was, besides, the object of particular re- 
gard, because it was said not only to heal snake-bite, but 
the mere fact of h€ving it about one was supposed to 

away snakes, who wére said altogether to avoid the places 
where it grew. But, apart ffonythis, the striking appear- 

E 







s platit, which often grows to an enormous size, 
sufficient to suggest its employment m art. 
: to measurements of Dr, Julius S Schmidt, who 
g since E ead, and was the director of the Ob- 
ry “at Athe 5, a ‘number of these plants grow in the 
of Cephisus, and. attain a height of as much as 
rè ie alone measuring early one metre. 
drawing (natural size) of | 

“measurements above referred 







































e botanist, who last year travelled 
or and Greece, t tells me that he saw 
s of the plant in. many places, eg. in 
e neighbourhood of the Dardanelles, under 
es of the Turkish cemeteries. 
inflorescence, corresponds almost exactly to the 
ament, but the multipartite leaf has also had a par- 
ar influence upon its development and upon that of 
ral collateral forms which I cannot now discuss. The 
the leaf accounts for several as yet unexplained 
ry. forms in the ancient plane-ornament, and 
renaissance forms that have been thence deve- 
‘It first suggested the idea to me of studying the 
attentively after having had the opportunity five 
ago of seeing the leaves in the Botanic Gardens at 
It was only afterwards.that I succeeded in growing 
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= Pisa. 
“some flowers which fully confirmed the expectations that 
Thad of them (Figs. to and 11). 

(To be continued.) 
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: THe International Conference on Education in connection 
i ; the oteriations Health N will be opened on 




































nee Gusta, and ‘Rev. E. E, M. MacCarthy, King Edward's 
School, Birmingham; on gymnastics and other physical exer- 
cises, by Captain Burney, R:N., Royal Hospital School, Green- 
ich, and H. J. Wilson, J.P., Sheffield ; on the right apportion- 
ent of time to different subjects of instruction in schools of 
various classes, by H. W. Eve, University College School, 
London. (2) Infant Training and Teaching -What Fröbel did 
; ung children, by Miss Manning ; on the relations of the 
‘ten to the various industries of a country, by Fraulein 

Sot the maf work to be accomplished by Kinder- 
e; and on the methods of training teachers 
dame Schrader, Berlin. (3) Technical 
+, (4) Art, (c) Handicrafts, (d) Agriculture, — 
vomy tOn the methods of teaching the different 
| ; hysical and of natural science, by Henry E. Arm- 
j strong, Ph. D., F.R.S. ; the teaching of science in public ele- 
mentary schools, by W. J. Harrison, Birmingham ; science 
teaching 3 in training colleges, by H. A. Reatchlous, Westminster 
ning College ; on the teaghing of drawing and colouring as 

for designing, and decorative work, by John 
nce and Art Department, A. F. Brophy, Finsbury 
llege,pand Te R. Ablett, London School Board ; 
ching, by Prof. Garnett, University College, 
. Dixon, Allen Glen Institute, Glasgow ; 
in Board schools, by J. F. Moss, Sheffield 
| ‘on manual training schools, by Prof. Woodward, 
$ St, Louis; U.S. : s (d) The teaching of agricultural science in 
elementary, in infermediate, and higher schools, in evening 
science classes, in special colleges, and ig the Universities, 
thods of teaching, &c., by the Rew J. M’Clellan, Royal 
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ultural College, Cirencgster, J. Wrightson, Wiltshire Agri- | will be liberally responded ie : 






































































by. H. M. Jaka, ‘Royal Renner Ses ; on my 
teaching cookery in schools, by Miss Fanny Calder, 
Sec. Northern Union of Schools of Cookery. (4) Te 
ing of Music in E Boo (5) Museums, Libraries, anc 
other. Subsidiary Aids to Instruction in Connection with 
Schools. +—-On koal museums, by. Dr. Jex w Rugt 
‘raining of Teachers :-—By.G.. Bir 
Mansford, Wesleyan Training’ Ce 
of the differences which exist betwe 
duties of elementary teachers in Grea: ; 1 
tinent, by the Rev, Canon Cromwell, St. Mark : 
sea; Universities and their relations to the training of teac ers, 
by the Rev. R. H. Quick, Sedbergh ; professorships and lecture 
ships on education, by Prof. S. Laurie, University of 
burgh, and Prof. J. M. D. Meiklejohn, St. Andrew’ 
“4 diplomas and certificates and the registrati Ol 
. Storr; on training colleges in Scotland, 
Se D.D., Glasgow. (73 Inspection and J 
Schools :—~(@) By the State, by W. Kennedy, Glasgow 7) 
Universities—on the University local examinations, by the Rev. 
G. F. Browne, B.D. ; on the University extension movement, by 
Albert J. Grey, M.P., and E. T. Cook ; by other public bodies,” 
by the Rev. H. L. Thompson, Iron Acton. (8) Organisation of 
Elementary Education ~By Sir U. Kay Shuttleworth, Bart., and 
T, E. Heller; on the English system of elementary education— 
its growth and present condition, by the Rev. H. F. Rog, 
bane borne. (9) Organisation of Intermediate and Higher Edu- 
| cation ; :—On the requirements of a truly national system of higher 
| education and the proper relation of the old Universities to such 
a system, by R. D. Roberts, Clare College, Cambridge ; con the: 
comparative advantages and disadvantages of arranging th 
course of study in the various school classes on lines of subjects. 
appointed for local University or other general examinations, by 
the Rev. R. B. Poole, Bedford Modern School; on the adyan- 
tages and disadvantages of providing for intermediate and higher 
education by means of a rate, as is done in the case of elementary — 
education, by the Rev. Canon Daniel, and Hon. E; Lyulph — 
Stanley, M.P. ; on the organisation of higher education for: 
girls, by Miss Beale, Cheltenham ; on the curriculum of a girls’ 
high school, by Mrs. Bryant, B.Sc. (10) Organisation of Unie 
versity Education :—On the proper relation between the teaching | 
and examining bodies ina University, by Sir George Young, 
| Bart. ; on scientific teaching in a University, by Prof, Fleemin 
Jenkin; on the University education of women, by. Mr 
Sidgwick ; on the relation of a University to the colle 
G. W. Hemming; on the relation cf provincial. ¢ | 
University, by E. Johnson, Nottingha 
Universities to our Indian Empire ye 





Her MAJESTY has been pleased o confer 
Mr, Bernhard Samuelson, M.P., and a knighthood 
Roscoe, in consideration of the services rendered byt 
nection with the ‘Technical Education Commission. Si 
Samuelson well deserves the honour which has been confer 
upon him ; the services which he has rendered to science an 
scientific education both in and out of Parliament, byh 
for so many years@on the importance of science to our 
industries, is well known to all our readers. i 

“A NATURALIST,” in a letter to the Yimes of yesterday 
again draws attention to the scheme for a Marine Biological 
LabSratory, showing the ptactical utility of such an institution by 
quoting the report of Prof. Brooks on the researches on oysters 
carried out in the Marine Biological Laboratory founded by the 
Johns Hopkins University. Ina leading article the Tims ver 
heartily supports the appeal of ‘* A Naturalist ” for subscriptios 
to the Marine Biological Association, an appeal “nS E 
















IN a conymunication to: us. 
Selim Lemström states that, 
Sophus ` Tromtiolt has entirely 
aurora borealis in Iceland with one of the ‘“utstrémnings ” 















“having frustrated. nearly every attempt to produce the aurora in 
- Sodankylä. It is remarkable, the Professor adds, that these 
circumstances have in no way affected the terrestrial currents, 
the measurements of which have been highly satisfactory. 


THE second number of Za Nuova Sciensa fully maintains the 
promise of the first, lately noticed in Narure. The editor, 
Prof. Enrico Caporali, who contributes most of the papers, con- 
 tinues to deal chiefly with the borderland between physics and 
<. metaphysics. His avowed object is to establish a new philo- 
- sophy based on the reconciliation of idealism and the material 
order. Hence he revives the speculative doctrines of Campan- 
ella, Giordano, Bruno, and Vico, preclaims himself a follower 
_ of Kant, in so far as he accepts the Absolute as lying behind the 
=o relative, and denounces not only the French materialists but even 
the modern English Agnostic school. Thought, life, liberty, /a 
cernita, that is, selection’ in the Darwinian sense, pervade 
all nature, the so-called material or inorganic as well as the 
organic world. Even crystals are ‘living beings, possessing not 
the turbulent fiery life of organised species, but a calm and 
stable life, feeling its harmony and unity, and ever seeking to 
adapt itself tothe environment.” And again: “ Free selection 
has done everything in nature. The harmony of beings is the 
outcome of a long, persistent, unflagging work of fruitful selec- 
tions inspired by Unity,” that is, by the Absolute. In the present 
number the leading papers are :—‘‘ Modern Italian Thought,” 
“The Pythagoric Formula of Cosmic Evolution,” and ‘* The 
German compared with the Italian Anti-clerical Movement.” 





Dr. GLASENAP continues to give in the Novoye Vremya 
further details concerning Russian private observatories. Dr. 
Endrzeewitsch’s observatory at Plonsk is provided with two 
equatorials, the objectives of which have respectively 162 and 
140mm. diameter; an equatorial telescope, the objective of 
which is 108 mm. ; a transit instrument, three spectroscopes, 
a Secchi- solar eye-piece, and a rich collection of meteo- 
rological and physical instruments. Although engaged in the 
medical profession, Dr. Endrzeewitsch displays a rare energy in 
the observations of comets, minor planets, Jupiter’s satellites, 
and double stars. His observations of double stars are con- 
sidered by astronomers as most accurate. General Mayevsky’s 
observatory at Pervino, close to Torjok, is provided with a 
6-inch refractor with parallactic motion, and with a transit in- 
strument. Although M. Mayevsky makes observations only 
during the summer months, his measurements of some double 
stars and of stars situated in that part of the sky where the 
moon will be during the next total eclipse of October 4, are 
worthy of notice. His scientific work is usually described in the 

Sire hte 1 Reports « of: the Pulkowa. Observatory. 


A DISEASED. coffee leaf from Natal has: been aneaiued to. 
‘Kew by Prof. Macowan, Director of the Botanic Garden, Cape 
= Wown. It has been examined by Mr. H. Marshall Ward, lately 
employed by the Government in the investigation of the coffee 
disease in Ceylon, aad he finds it attacked with a typical form of 
the fungus Hemileia vastatrix, to which the well-known leaf-disease 
of that colony is due. This is the farthest westward extensien of 
the. diseat at ie Eastward a has long maintained a 


























to the. ‘Montreal meeting of ne Bajtish . Koda ion, is 
= not, as aora vaa stated in: NATURE (p. 218), “On the 


Archæan Rocks of Canada, &ec.,” ‘but “Ön the Archean Rocks 
* 








m Hedlnbors. Fina 23, ‘Prof pi 
ing seen in NATURE that Dr. 1 | 
failed in producing the. artificial | | 
appa- | 
` ratus invented by the Professor, he ascribes this chiefly to the. 
~ unusually adverse winter, heavy. snowfall, and great moisture | , 





















Out of these’ nes halt had ea i aranea inoculated; = 
half not. The latter, without a single @xception, died with u eee 
mistakable signs of hydrophobia, whereas the 19 others are about oe 
and as well’as ever. They will be watched for a year by E 
veterinary doctors to see whether the inoculation holds good _ 
permanently or only temporarily. | 





As to chemical research in England we print Dr. Perkin’ s 
address in another column, As to chepistry asa trade we are 
requested to state that a petition, signed by Prof. Odlin 
F.R.S., &c., Professor of Chemistry it 
Oxford, and cthers, has been presented to Her M 
praying for the grant of a charter of incorpor 
title cf the Institute of Chemistry of Great Britai 
The petition has been referred to a Committee. of the Pay 
Council, The trade seems distinctly to have the best of itt 


MR. STANLEY is reported at St. Paul de Loanda to have : 
sailed for England on June 8, 


THE city of Rouen has organised in connection with the 
Concours Regional an exhibition of electricity dor the whole of | 
France, and a special exhibition of Algerian products. The 
number of electrical lamps, regulator and incandescent, is very 
large, about goo Swan, some Maxim, 3q Breguet regulators, 
about 30 Jablokhoff, and 5 or 6sun lamps. One of the most 
interesting features is the special exhibit by the Association des 
Propriétaires of steam-engines of Normandy, who have collected 
a large number of boilers which have exploded, with labels indi- 
cating the causes of explosion. 











Dr. GULDBERG writes to us with reference to his recent article 
on the North Cape Whale (vol. xxx. p. 148), that he stated that 
one of these species of whale was taken at Pampeluna (an inland 
town) ; what he meant to have. stated was that it was taken at 
San Sebastian, and brought to Pampeluna. He also finds that 
Taranto was given as Toronto. Dr. Guldberg. informs us 
that one specimen more of the North Cape Whale has been cap- 
tured, viz. at Guetaria, not far from San Sebastian, on February 
11, 1878; the omission was due to the fact that his article was 
written during his stay at Liége, wher€ all his books of reference 
were wanting. 


THE additions to the Zoological Sdtiety’s Gardens during the 
past week include two Diana Monkeys (Cercopithecus diana 8 ẹ ) 
from West Africa, presented by Mr. $. H. Cheetham, F.Z.S. ; 
a Bonnet Monkey (Macacws sinicus d ) from India, presented by 
Mrs. Norman Yonge; a Razorbill (4/ca forda}, British, pre- 
sented by Lady Hayter ; four Snow Birds (Junco 4 tyemalts), | an. 
American Coot (Fulica americana) from North Americ: 
sented by Mr. F. J. Thompson; a Hutchins’s Go 
| Autchinsi) from Arctic America, a King Vulture {i yp apa 
from South America, presented by Mr. W. A. “Conklin, E 
E 4.5.3; a Barn Owl (Strix Sagemea), British, presented by = 

. M. B. Windus ; two Angulated Tortoises (Chersina angu- 
ae two Aves Tortoises (/famopus areolatus) from South — 
Africa, two Geometric Tortoises (7estudo geometrica) frora Little 
Namaqualand, presented by the Rev. G. H. R. Fisk, C.M.Z.S. 5 ` 
two Ceylonese Terrapins (Clemumys trijuga) from the Island of»... 
Diego, Garcia, presented by Commander the Hon. F ‘foley CoP. 
Vereker, R.N. ; a Pale-headed Tree Poa (Epicrates Angu 
an Antillean Snake (Dronticus antillensi®\, t 
Snakes (Ungalia maculata). from. the Island o 
Bahamas, presented b# Mrs. Blake; a Tuater: 


don punctatus) from New Zealand, wresented by ‘Surgeon- Major 
e ' 


































on; a Spotted Cavy (Ce/ogenys paca), a Blue and 
facaw (Ara ararauna) from South America, deposited ; 
rested Tanager (Stephanoptorus leucocephalus 8) from 
wo Cape Igpves (ina capensis) from South Africa 
dardwicke’s Spur Fowl (Galleperdix lunulata 8 2 9), 
fous Spur Fowl (Galloperdix spadicea), two Rain Quails 
atx coromandelica) from India, three Blackish Sternotheres 

West. Africa, purchased 5 a Helo- 
from Mexico, received in exchange ; 
Ovis burrhel 8), a Red Deer (Cervus 
reese (Bernicla magellanica), five Long- 
s (Gerbillus longifrons), bred in the Gardens. 












OUR ASTRONOMICAL COLUMN 
IMA OF ALGOL.—In the calculation of the following 
ch times of geocentric minima of Algol, the later obser- 
-of Schmidt have been brought to bear :— 
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“Jt is much to be desired that the observation of this star should 
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A, ee 17 42 10 53 = + 35 33 


A period of almost unexampled bad weather followed, and it 
| was not till June 17 that observations could be repeated : the 
first of the three nebulæ was then missing, and its disappearance 
from the position where it had been observed on May 26 was 
confirmed with the same instrument on the night of June 20. 
ts place is close upon that given in M. Schulhof’s ephemeris if 
he comet's mean anomalyeis assumed to have been 8° 33) at 
t clear from what elements the positions assigned in 
phemeris ha¥e been derived. In M. Schulhof’s 
the period of revolution is 6°61 years. If 
jong to have taken place between 1858 
iod of 6°478 years, and reducing by the 
tron, Nach. No. 2592, in the most probable 
nd bringing up the longitudes to May 26, 1884, we 
“have the following constants for the comet’s equatorial co- 
‘ordinates m~ 






























= ¢.[9°99985] . sin (v + 291 27°5) 
y = r . [9799890] . sin (v + 201 33°8) 
z = r . [887720] asin (v + 181 14°6) 
‘anomaly, May 26°5 G.M.T., be assumed to be 
nd that the calculated right ascension agrees with 
but the calculated declination is 3° 34’ too small. 
nof’s definitive orbit for 1858 shows a similar dis- 
tion, when the computed and observed right 






















WHEL observed longitude and latitude leads to the same infer- 

ence. It will be of interest to learn upon what elements M. 

Schulhof has fourded hisepredictions. 

If the comet’s megn period between 1858 and 1884 were about 

6'478 years, it might have approached the planet Jupiter in the 

iddle of September 1880, within 0°97 of@the earth's mean 
ance from the sun, a sufficiently near@approach to cause a 
», though not very important effect upon the elements 


g the position of the plage Sf the orbit. e 









le to agree. A comparison (made as a check) | 
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The intervention of unfavourable weather at Vienna 
May 26 was particularly unfortunate, as the cometi 
observed position would be receding from both earth and s 
and consequently the intensity of light would be rapidly dimi- 
nishing, thüs rendering a further observation after June 17 almost 
hopeless. It will remain for M. Schulhof to decide whether the 
object observed and missed at Vienna was really the comet the 
return of which he had led astronomers to expect, or another 
body.. Possibly the discordance noticed above may be explained 
by error in the orbit as printed. oc Sh hee 








THE PHYSIOLOGICAL BEARING 
ELECTRICITY ON HEALTH? 


“THE reader of the paper commenced by stating that electricity 

as at present used is at once a source of danger, a possible. 
cause of sickness, and a remedy. l 

In all these cases it has been insufficiently studied, a 
tinues to be ill understood. This condition of affair 
due to the fact that from the great subdivision of m 
a competent knowledge of physics as well. as.of 


rarely acquired by the same person, whereas, for. accu 
it is essential that so powerful an agent should be measured by 
accepted units, What little has been done by the physiologists 
is marred by considerable errors as to the force actually in use. 
Indeed much of it requires total revision in the light of modern | 
discoveries. 

1. Dangers to sight were very briefly considered. It was 
noted that the incandescent and the arc light subjected the eyes. - 
to two totally different risks, the former from heat rays at the 
less refrangible, and the latter from actinic and chemical action 
at the more refrangible, end of the spectrum. To obtain a sufh- 
cient protection in both cases, a pair of eye-protectors, made for.” 
the speaker by Mr. Baker of High Holborn, . was shown, in 
which the front glass was blue, and the side “blinker” deep 
red. The former could be used alone for incandescent lamp,  _ 
to remove glare, and lessen irritation ; while the side glass could) 
be turned down over the blue when powerful arc lights had to — 
be gazed at. Ifthe two tints were well selected and combined 
by means of the spectroscope, a very handy and simple appliance: 
was obtained, clearly conducive to health. 2. Dangers to life 
and health were more minutely adverted to. Causes of death may —_ 
be :—(1) By catalytic action ; (2)-by thrombosis of the larger. 
vessels ; (3) by shock and syncope, due to action on the cardiac \- 
nervous system. It was admitted that, considering the enor- 
mously increased power of our modern sources of electricity, 
accidents had been singularly few; and indeed it was abun- = 
dantly proved that a large steady current, even of considerable. 
magnitude, was comparatively harmless to the human economy. 
Rapid fluctuations, especially at the starting or breaking of the. 
circuit, were much more dangerous ; and still more so if by acei on 
dent, or by the impregnation of the skin with conducting saline 
solutions, the resistance of the body was reduced to a minimum, 

In reviewing the recorded accidents, at the Birmingham. Mus 

Hall, in Paris, at Hatfield, and on board the Russi 
was obvious that they were not all to be classified wn 
heading given ; inasmuch as life in some. cases. h 
longed for three-quarters of an hour aft 
thrombosis in some form would account. fe it 
precise information was much needed... Dr, Stone 
ceeded to consider certain remedial and physiologic 
1, Several common errors were corrected, especially. that 
imperfect contact, 2. Any approximate determination of 
electrical resistance ofthe human body to low and high tension 
currents respectively was described. 3. Use of the telephone 
and meter-bridge for measuring this resistance demonstrated 
and 4. Measurements of E.M.F. of high tension cal 
currents by dynanomieter and quadrant electrometer we 
Much of this had already appeared in the pages o ¥ 
on June 14 and September 13, 1883, and èn Apri Ae 
present year, The great need for an electrical testing establish: 
ment gpen to observers at large, like that at Kew, was insisted 
on, and might well le undertaken by the Society. -astly, a 
few suggestions were thrown out as to the therapeutical uses to 
which electricity, administered, not as now, haphazard, but 
quantitatively and scientifically, might be put. These were 
classified as (1) muscular, (2) sensory, (3) neurotic, (4) elimi-: 
native, (5) vaso-motdrial. 

Abstract of a paper by W. H. Stone, M.A, M.B, Oxon, 

Member, at the Conference of the Society of Telegraph Engineer 
Health Exhibition, July 4. ° TE 
















































































































[ENTS OF THE EARTH? 

y TE last appealed to those branches of physical science which 
"t are connected: with the determination of the velocity of 
light, in order to see whether we could get any help in that 
direction on a most interesting question, a question which, like 
another to which attention has been drawn, might have been 
considered as an open one, unless one had gone beyond the range 
‘of ordinary astronomical observation with regard to it. It has 
now been seen that by investigating the facts connected with the 
velocity of light, first, that we could determine that velocity by 
two different methods with a wonderful agreement between 
them ; and secondly, that, by taking the velocity of light and 
dealing with it inthe way we then did, a perfect demonstration 
was obtained of the fact that the earth revolves in an orbit round 
‘the sun. Ft was further seen that using this velocity of light, and 
valso this fact of the earth’s revolution which it enabled us to 
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ë s earth, the smaller it must appear. “While 
we are on this subject of pticity of the earth’s orbit, I 
am anxious to draw your attention to the two diagrams, so that 
the matter may he as clear as possible. Let us consider the 
diagram, Fig. 43, We have drawn there an ellipse, and the earth 
is assumed to move in the direction of the arrow round the sun 
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aS Compa 
the moré nearh 
why the. two poms are marked Aia : 
represent the focus of the. ellipse actually o 
the point P will represent the place occupfe 
if is nearest the sun, which is called by a. Gre 
helion,” whilst this other point A will mark. that p ‘the .- 
orbit of the earth when it is farthest rgmoved from the sun, this. 
being called by another Greek word, @ aphelion.” This aphelion. 
distance represents the semi-axis major plus the eccentricity, and.” 
the perihelion distance of the earth from the sun is obtained bya ~~ 
subtraction cf the value of the eccentricity from that of the ~~ 
semi-axis major. These statements are general with regard to = 
ellipses, and in order to make the point quite clear, we have. > 
shown them on the very flattened ellipse of Fig. 43, but the true => 
form of the earth's orbit very nearly approaches a circle. If < 
we want to find the greatest distance and the least distance of. 
the earth from the sun at the opposite points- 
take the best value we can get of the meand 
which is the same thing, and it is found 
comes out about 14 millions of miles, sotha 
of the earth is less than 944 millions, whi 
helion is a little more than 914. So much then for. 
with regard to the varying distances at which the earth is foi 
from the sun at different periods of the year. | SA 
The next point is this: ifthe earth moves in this elliptic path 
round the sun, does she always move with the same velocity, 
does she go more quickly at some times than at others, or doe: 
she travel always with a steady, constant pace? Now t 


again the question can easily be answered by, an Appeal to the. 
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useful transit instrument. Our sidegeal clock gives us a metho i 
of determining the interval, true to the hundredth. par TE 
second, between one transit of the sun over the central wire of 
the instrament and another, and so*enables us to determine the 

number of degrees, minutes, seconds, tenths of seconds, and 

hundredths of seconds of are passed gver by the sun in that time, 

If the earth, therefore, in her berlin round the sun moves ` 
with an egaal unchanging motion then it is clear that the 
number of degrees, minutes, and seconds of arc passed over in 
any given time will be always the same. Let us again consider ` 
the facts according to the Greenwich record, On December 
nsit of the sun’s. centre occurred. 
























































with a most findantental law of astronom w which 
known as the second law of Kepler... This can be gathered fro: 


Fig. 44. Here s represents "the sun in one focus of the ellipse 
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representing the orbit of the earth, and we bave P, P', P°, P*, P$, 
and P* representing different positions of the earth at different 
times of 
and p*, and p* and P* representing the portions of the orbit 
pee over by the opha in equal intervals of time. This law 

known as the Law 8f Areas. It states that in equal intervals 
of time the radius vector or line joining the earth and sun passes 
over equal areas in its revolution. Thus the aya of the triangle 
S P P' is equal to the arga of the triangle s p° P3, and is also 

ual to the area of the t¥angle s P* p*, and these areas of the 
orbit are passed over by the radius vector in equal intervals of 
time. en the earth is nearest to the sun she travels most 
quickly ; when she is at her greatest distance from the sun she 





FG. 44.—Explanation of Kepler's second law. 


travels most slowly ; and thus she keeps the figures inclosed by 
the radii vectores always of equal area during equal times. Let 
us be quite clear on this point: the law is not that the earth 
moves through equal distances in equal times, but that the areas 
of the spaces swept over by the radius vector are the same for 
equal intervals of time. 

We come then to this: that the garth moves round the sun; 
that she moves in an ellipse ; that she moves unequally, that is 
to say, with different veloeities at different times, but that these 
different velocities are bound together by a well-defined and well- 
recognised law. 

Now comes another question connected with this movement 
of the earth round the sun. When the movement of the earth 
on its axis was being discussed, it was pointed out that observa- 
tions made by the transit instrument gave ample evidence that 
the movement was a perfectly equable one, and of such a nature 
that the axis of movement remained always practically parallel 
to itself. Attention must now again be turned to this axis of 
rotation. Let us take the earth in any part of its orbit, then 
the question is this: Is th®plane of the earth’s motion round 
the sun, or, as it must now be called, the plane of the ecliptic, 
identical with the plane of the earth’s motion of rotation? That 
is to say, if the earth were half immersed in an ocean of infinite 
extent, whilst it was performing its orbital motion, would its axis 
of rotation be at right anglee to the surface of the ocean in which 
it swam. Suppose we had a globe to represent the earth, and 
on it a model of a transit instrument were placed in the direction 
it is pointed at Greenwich when the sun is being observed. 
Then if the axis of the earth were really vertical the instrument 
would always be at right angles to it, or practically so, for sun ob- 
servations. Further, if the model were turned round to represent 
one rotation of the earth, then if the axis on which it turned were 
really perpendicular, the sun’s declination would remain un- 
cjenged, and its polar distance Would always be 90°. Now let 
us refer to the Greenwich obsergations of the north polar distance 
of the sun. e 
¢ On March 16 N.P.D. was 91°34 

bs 22 is 89'12 
June 22 = 66 


That is to say, the observers at Greenwich in going from March 
to June had to alter the inclination of their instrument, in conse- 
quence of this variation inghe N.P.D. of the sun, to the extent 
of the difference between 90° and 66°. On September 21 of the 
same year the N.P.D. was 90°, but on December 17 instead 
of being 90°, or 66°, it was 113°°24. How mn these facts be 
explained? Suppose we had a lighted lantern to represent the 
sun, and round it four globes yere placed with their axes verti- 


a. m a ap 


NATURE 


year, the distance between these points P and P?, P? | 
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cal to represent the earth in four different positions in its orbit. 
It will be obvious that if we bring the light of the lamp 
in succession upon the four globes with the axes in each thus 
vertical, then the zenith distance of the sun, represented by 
the lamp, would be the same in each case. In this position 
of the globes we get the boundary of light and darkness at 
the poles, and the line joining the centres of earth and sun 
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AUTUMN 
Fic. 45.—Diagram showing the equality of the sun's zenith distance at the 


two equinoxes, N, north pole of the earth; s, south pole; z, zenith of 
Greenwich. 
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will give us the zenith distance of the latter. Now assume that 
the axis of the earth is not vertical but is inclined 234° to the 
plane of the ecliptic. In that case its spin of course would not 
be at right angles to this plane. If the four globes were then 
illuminated in succession, it would be found that the presenta- 
tion of Greenwich to the sun would be vastly different at the four 
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SUMMER 
Fic. 46.—Diagram showing the variation of the sun’s zenith distance from. 
solstice to solstice. x, north pole of the earth; s, south pole; 2, zenith 


of Greenwich. 


different positions. In the first, if it were placed in the proper 
part of the orbit, we should get Greenwich, not turned fully to 
the sun, but still well in his rays. In the second one we should 
find the vertical at Greenwich pointing very much more to the 
sun than before, when the axis was vertical. In the third globe 
the conditions would be about the same as in the first, while in 





Fic. @7.—The earth, as seen fram the sun at the summer solstice (noon 
at London). ° 


the fourth the line which points towards the zenith at Greenwich, 

instead of being turned almost directly to the sun, would be turned 

most away from it. This fourth position is that in which the 

zenith distance, and therefore the N. P.D., was greatest, #¢ when 

it was 113°. The second represents the position of the earth*when 

it was the least possible, whilst the first and third positions would 
e . 





occur when the N.P.D. of the sun was neither great nor small, 
but midw&y between the two extremes. These facts will be 
made clearer by the accompanying woodcuts, ia which the globes 
are shown in four different positions. Fig. 45 represents cases I 
and 3, and Fig. 46 cases 2 and 4. In Figs. 47 and 48 these facts 
are shown in different ways: Fig. 47 represents the aspect of the 
earth as seen from the sun at the summer solstice, when it will be 
seen that England is seen to lie near to the centre of the hemisphere ; 
while in Fig. 48, representing the conditions at the winter solstice, 
England is so near the edge that it cannot be properly repre- 
sented. This experiment then will enable us to go further, and 
to say that the plane of the earth’s equator, and therefore of the 
earth’s spin, is not parallel to the plane of the ecliptic, but is 
inclined to it at an angle represented by the difference between 
90° and 66°, or 99° and 113° ; that is to say, the angle between 
these two planes, that of the earth’s rotation and that of its 
revolution, is something like 23°. 

In the non-coincidence of these two planes we have one of 
the most fundamental points in astronomy, for the reason that 
what Greenwich is to earth measurement the point of intersec- 
tion of these two planes is to heaven measurement. The result 
of this inclination of these two planes is that at one particular 
point in its course round the sun the equatorial plane of the 
earth seems to plunge below the plane of the ecliptic, whilst at 
another and an opposite point it seems to come up from below 
that plane. 

These two ‘points are known as the nodes of the orbit, the 





Fic. 48.—Tne earth, as scen from the sun at the winter solstice (noon 


at London), 


ascending node at that point where the earth comes up from 
below, the descending node when it is plunging down from 
above. It will be remembered that when the questien of terres- 
trial longitude was occupying our attention it was pointed out 
that it might begin anywhere : we begin at Greenwich, the French 
preter Paris, the Americans Washington, and so on. With 
regard to celestial longitude, although it also might begin any- 
where, yet there is a general agreement among ustronomers that 
the right ascension of stars shall be counted from this ascending 
node, or, as it is otherwise called, the first point of Aries, where 
we get the intersection of the earth’s plane of rotation with the 
ecliptic plane of revolution, That is the start-point not only of 
® right ascension for the stars, but of celestial éongitude, because it 
is necessary that we should have a means of determining the 
positions of stars,gnot only with reference to the plane of the 
earth's rotation, but with reference to the plane of the ecliptic 
itself, and the number of degrees which a heavenly bodyis observed 
above or below that plane (such degrees being called degfees of 
celestial* latitude) require to be known in order to determine 
absolutely the position of any star. With the transit instrument 
and the sidereal clock the precise angle of intersection of these 
planes is determined, but it is necessary to know also the precise 
point in the orbit at which the intersectian takes place, before 
we can use either our transit instrument or our clock for the 
determination of the precise position of a heavenly bedy. And 
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now that so much has been said, we can go further with regard 
to our sidereal clock, and say that it shows oh. om. os. when 
the first point of Aries is exactly on the central wire of the transit 
instrument, and that it will come back to that time, oh. om. os., 
after an interval of twenty-four hours. jn that way, by dis- 
cussing the point of the intersection of tHe planes, we come to 
the conclusion not only that the earth’s axis is inclined 234° to 
the ecliptic plane,ebut that we have at that point the most con- 
venient starting point both for the right ascension of stars as 
determined by a sidereal clock, and t longitude of stars, if we 
choose to define their positions with reference to the ecliptic plane, 
instead of with reference to the plane of the earth’s rotation, 
It is curious how in dealing with these matters we find that 
phenomena apparently the most diverse are really bound up in 
a most intimate connection with each other. In further con- 
sidering the subject it will be seen that not only do we get these 
precious start-points from these considerations, but that they bring 
before us questions of the greatest interest and value to ali earth- 
dwellers, questions that enable us accurately to study not only 
time as applied to the dealing out of our days and nights, as 
applied to those changes which take place during the year, as 
applied to those changes which effect the years themselves, but 
as applied to those yet greater changes which have probably 
been going on in this planet of ours for very many millions of 
years. J. NORMAN LOCKYER 


(To be continued.) 








ZOOLOGICAL NOMENCLATURE 


. 

O N Tuesday last week a meeting was held inthe Lecture Room 

ofthe Natural History Museum, where a number of leading 
British zoologists assembled to meet Dr. Elliott Coues, who is 
now on a visit to this country, and to hear from him an exposition 
of the views advocated by himself and @he leading American 
zoologists with regard to the adoption of Trinomial Nomen- 
clature. 

Among those present were representatives of many branches 
of science, and we noticed the following British naturalists :— 
Lord Walsingham, Prof. Fi§wer, F.R.S., Dr. Günther, F.R.S., 
P. L. Sclater, F.R.S., Dr. H. B. Woodward, F.R.S., Prof. 
Traquair, F.R.S., W. T. Blanford, F.R.S., Henry Seebohm, 
F.L.S., Howard Saunders, F. L.S., Prof. F. Jeffrey Bell, J. E. 
Harting, F.L.S., G. A. Boulenger, H. T. Wharton, F.L.S., 
S. O. Ridley, F. L.S., W. F. Kirby, Sec. Ent. Soc., Herbert 
Druce, F. L.S., W. R. Ogilvie Grant, and R. Bowdler Sharpe, 
F.LS. 

The chair was taken at 3 p.m. by Prof. Flower, 'F.R.S., the 
Director of the Natural History Museum, who briefly opened 
the proceedings by reading a letter from Prof. Huxley, P.R.S., 
expressing his great regret at not being able to be present, 
being prevented by pressure of official business. 

The Chairman said :—The subject we have met to discuss is 
one of extrene importance as well as difficulty to zoologists, for 
though in so many respects the name attached to any natural 
object is the most trivial and artificial of any of its attri- 
butes, and may hardly be thought worthy of scientific considera- 
tion, laxity in the use of names causes endless perplexities and 
hindrances to the progress of knowledge. I must confess that I 
feel some sympathy with the young lady, lately quoted in a speech 
by Sir John Lubbock at the University of London as an instance 
of hopeless stupidity, who, after listening to a lecture on astro- 
nomy, said she had no difficulty in understanding how the dis- 
tances, motions, and even chemical composition of the stars were 
discovered, but what puzzled her was how their names were 
found out. Now, I have often pad little difficulty in making out 
the characters and structure of an animal, and even the functions 
of some of its orgars, but when Phave to decide by what name 
to call it, I am often landed in a sea of perplexity. Yet those 
of us who work in museums are constaftly engaged in cata- 
loguing and labelling, and we are supposed to be able at once to 
give the correct name to every creature in the collection. I hope 
that this discussion will help to clear up our ideas upon the sub- 
ject. With the impartiality due from the chair, I shall not give any 
si upon the merits of the rival gchemes to be proposed, at 
all events not until after hearing the arguments to be brought 
forward for or against them, and I cannot say that I am very 
sanguine of beingeable to do so then. I now call upon Mr. R. 
Bowdler Sharpe to read a paper ‘‘ On the expediency, or other- 
wise, of adopting Trinomial Nomenclature in Zoology.” 

. 
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Mr Sharpe then read his paper —I approach the dis- 
cussion of this subject without the least prejudice either for 
o against the adoption of timomizal nomenclature It has 
been for some timé recognised and allowed by zoologists 
on the othe: side of the Atlantic, and to a certain extent the 
punciple has been admitted by moe that one worke: m 
the Old World, but the @resence in this country of one of the 
most able advocates of tht system in the person of that distin- 
guished American zoologist, Dr Elliott Coues, has 1ecently 
stimulated the thoughts of many of us as to the wisdom of its 
adoption for the zoology of the Old World, and it occured to 
me that a friendly meeting to discuss the matter with Dr Coues 
and some of our leading British zoologists could certainly do no 
harm, and might be productive of a considerable amount of 
good Understanding from Dr Coues that he would not object 
to attend a small conference of zoologists on this subject if we 
demied to talk ove: the matter, I appealed to many of the latte: 
to appear to-day, and I think that this gathering of British natural- 
ists, unde: the piesidency of our esteemed duectoi, Prof Flower, 
1s sufficient to show that that there is a considerable amount of 
keen interest felt in the solution of the question 

It is now moe than ten years ago that Di Coues, in his 
** Key to the North American Birds,” first began to adopt the 
tinomial nomenclatme which is now so generally accepted by 
Ameuican ornithologists But until quite recently both he ana 
his coadjutors have been in the habit of inserting the word ver 
before the sub-specific name, At present, however, the system 
which he adopts 1s trmomiahsm pure and simple, and this 1s shown 
in the second edition of his ‘‘ Key,” which has just appeared 

Now I can only speak as an ornithologist, and my views must 
be .egarded as purely personal, but I do think that it 1s good 
foi zoologists ın general to learn fiom the lips of Dr Coues exactly 
what the system ıs evhich he proposes to adopt for ornitho- 
log}, and to what lengths it would lead us I shall listen with 
attention and respect to the remarks with which any of my col- 
leagues learned ın other branches of zoology may favour us this 
afte: noon 

It seems to me that there are ceréain facts in nature which we 
all of us 1ecognise as facts, but about the expression of which 
many of us entertain difftrent views I propose merely to place 
before you certain difficult aspects of the question as they pie- 
sent themselves to me, and I shall be glad to have an expies- 
sion of opinion upon the facts which I bing forward I would 
therefore crave permission for a few moments to run over some 
of the published volumes of the ‘‘ Catalogue of Birds,” and to 
discuss some changes of nomenclature that might be involved if 
the trmonnal system weie to be adopted in a second edition of 
that work It will be noticed that in 1874 I iecognised the 
existence of ‘‘sub-species” among the Acciperes, and I now 
lay on the table one of the most interest:zng examples of what I 
conceive to be a series of Sub-species, or representative races, of 
one dominant form In Southern Afmca we have a small 
Goshawk called Astur polysonodes, which inhabits the whole 
of the South African sub-region, but does not, so fai as my 
knowledge goes, extend beyond the Zambes1 In Senegambia 
and Noith-East Africa 1t@is replaced vy a race called Astur 
sphenurus, m which the colour of the under-surface 1s much more 
delicate than in Astur polysonordes From Central Russia, 
throughout Turkey, Asia Minor, Persia, and Syria, a large race 
called Astur brevipes replaces the two foregoing sub-species, and 
formsa third From Baluchistan, throughout India, and Ceylon, 
a somewhat smaller form, <Astur badius, tahes up the running, 
and throughout the Bumese countries, extending to Formosa 
and Hainan, we have yet another race, distur polzopsts, which 1s a 
pure: and more elegantly coloufed edition of Astur badius This 
little group of Goshawks has ween well worked ont, and we may 
fairly presume that we have the facts before us Now I should 
like to know if this ıs a case where we might adopt the trinomial 
system, and call these birds 


Astur badius, 

Astur badius poliopsts, 
Astur badius bi evipes, 
Astur gadius sphenurus, 
Astur badius polyzonordes 


At piesent, were I wnting about the South Afiican bud o: the 
Abyssinian bird, I should never speak of ihe as Astur bulius, 
which is the name belonging to the Indian bnd exclusively, and 
I am not quite sure that we gain jn this case anything whatever 
by adopting trinomial nomenclature The same parallel mdy be 


drawn with some of the species of Scops among the Owls, as may 
be seen by the seres now exhibited, and here trinomial nomen- 
clature might perhaps be employed Thus the :epresentative 
races of Seups gi would be S gu capensis m Afiica, S giu 
fennatus hom the Himalayas, $ giu munutus fiom Ceylon, § 
giu siictono'us fiom China, $ giu japonicus hom Japan, S giu 
malajanus hom Malacca, S giu rufipennis fiom Madias, and $ 
gtu bi ucu fiom North-Westein India 

In the third volume of the ‘‘Catalogue” I have again fieely 
admitted ‘‘sub-species,” as, for instance, with some Ciows, ¢ g 
Corone microrhyncka fiom the Sunda Islands, replaced in India 
and China by C evarlantu, which extends to Eastern Siberia, 
but 1s futher 1eplaced m Japan by a large 1ace—C japonensis 
In this instance I believe that the ttinomial nomenclature could 
be employed with advantage, for 1f we spoke of C macros hyncha 
japonensis or C macrorhyncha levaillantii, 1t would convey to us 
an absolutely definite idea, viz that these were merely forms of 
the typical C maciorhyncha with a distinct geographical area 
assigned to each 

‘Lo take another case of a different kind I place on the table 
seveial species of Chzdza fiom the Malay Archipelago, and the 
difficulty which anybody would find at fust sight in the separa- 
tion of these Moluccan Drongos can be explained off-hand by 
the fact that they are nothing more nor less than representative 
insular forms of one dominant species If, therefore, you speak 
of these buds as Chzd:a carbonara fiom the Papuan group of 
islands, represented by C cas dona ra assimilis in the Aru Islands, 
by C carbonaria amboinensis in Ceram and Amboma, and again 
by C carbonaria atrocerulea in Batchian and Gilolo, I contend 
that these names, although long, convey an exact impression of the 
value of these forms, which are so closely allied as to be almost 
indistingushable A more difficult question arses when we 
come to treat of the Yellow Wagtails, concerning which, 
cwlously enough, there has been quite a consensus a opinion 
among some of the German ornithologists that they ought to 
be treated timomually Thus m the ‘‘ Vogel Ost-Afrikas,” 
by Drs Finsch and Hartlaub, we find these birds spoken of 
as Motacilla flava melanocephala, &c , and the same phraseology 
is adopted by Baron von Heuglinin the ‘‘ Ornithologie Nord-ost 
Afukas ” Having recently studied these birds, I can only say 
that I think the employment of tiinomial nomenclature by these 
authors was somewhat premature, inasmuch as, from the show- 
ing of the wiitens themselves, these birds to which they gave 
trinomial names me not only migratory, but have well-defined 
geographical areas of distirbution I myself consider that the 
intermediate forms which undoubtedly exist are due to another 
and totally different cause, viz to hybuidisation, masmuch as 
many of these birds occupy neatly the same winter areas in 
Afrıca, and doubtless many of them pair with birds of an allied 
form on their return to Europe Thus Motacilla kalenwzenkn, 
which 1s M melanocephala with a white eyebrow, 1s probably 
(although theie 1s no pioof of the fact) the latter species with a 
strain of the white-eyebrowed M fava admixed, as both Af 
kaleniczenku and M melanocephala occur together 

There ıs one advantage which we must all admit that the 
American zoologists possess over ourselves, and that 1s, that they 
have a clear idea of the natural geographical divisions of their 
continent, and their zoology has been studied from many distinct 
points of view, such as the piesence or absence of iamfall, &c, 
and it only requires a glance at Mr Hume’s essay on the distri- 
bution of Indian birds with respect to the distribution of raimfall 
thioughout the Indian peninsula to see how very impoitant 1s 
this aspect of the subject Hven in the Bnitish Islands there are 
variations in the size and coloration of some of our resident 
buds, as any one may learn fiom Mr F Bond, who has de- 
voted sixty years qf his hfe to the study of Bntish ormtho- » 
logy, and who now has one of the most interesting collections in 
this country But when we come to study the birds of Europe 
and the Palzeaictic region generally, how small 1s our real know- 
ledge, and what vast areas are there concerning the ormthology 
of whech we know next to pgothing' Great praise ıs, therefore, 
due to men like Dr Menzbier, who has just wntten the inst part 
of an elaborate treatise on the geographical distribution of birds 
in Russia , but ıt will be a long time before we can have in any 
museum such a series of buds as 1s possessed by the Smithsonian 
Institution for any ope wishing to study the geographical distr- 
bution of the birds of North America The British Museum 1s 
fully alive to the importance of the question, but I find that 
there ıs nothing more difficult ghan to procure from my col- 
leagues in the other countries of Europe a representative set of 
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the common iesident buds of their 1espective counties The 
value of such collections as that which Mr Seebohm 1s making 
cannot be over-estimated 

I have exhibited to-day thee distinct illustrations of buds 
from the Old World where tiuinomial nomenclatme might 
be employed, In the case of the Goshawhs, the Scops 
Owls, and the Ciows, I am not yet certam that my way 
of treating them in the ‘‘Catalogue” as sub-species Is 
not as advantageous as the employment of timomials But 
ın the case of the Long-tailed Litmice the cucumstances 
seem to me different, and the adoption of trinomial nomencla- 
ture would be a positive advantage, because Acredula caudata 
undoubtedly mixes with 4 7osez m the Rhme provinces and 
other parts of Europe, therefore in England, where the /osea 
strain 1s apparently pure and unmixed, it 1s advantageous to 
speak of the bud as Aercdula caudata rosea, because such a 
name clearly conveys the idea that A seseaisa form of A cau- 
data, with which it is connected by intermediate forms celse- 
where 4 canda‘a iri would also express the relationship of 
the South Emopean bird, and A caudata tr wii gaia the Japanese 
foim 

The case of the Wagtails 1s not so clear, because we do not 
yet seem to have sufficient material to wok upon Even here 
some of the races might be fairly expressed by the employment 
of tiunomials, as Jfotacilla flaca dubia for the Siberian and 
Indian race of AL fiwa A vnads being a form without an 
eyebrow, would have a Mediterianean race, M wirtdls cinereo- 
capilla, while AY melanocephala has at least one race, AZ melano- 
ctphala kaleniczenkiz, unless the last-named ultimately proves to 
be a hybnd 

I may say m conclusion that the great difficulty which I 
peiceive in the adoption of trmomial nomenclatme, both at 
home and abroad, lies in the fact that ıt will open the door to a 
multiplication of species, o1 1aces, founded on insufficient ma- 
terials, and bestowed by authors who have not sufficient experi- 
ence of the difficulties of the subject , but I cannot conceal fiom 
myself that the code of nomenclatme proposed by the Buitish 
Association and followed by most of us scarcely accounts for the 
treatment of facts as they have been developed ın zoological 
science since the promulgation of that code, and that before 
long it will be the duty of British zoologists to attempt its modi- 
fication 

Mr Henry Seebohm read the following paper —The ques- 
tion of a binomial o timomial nomenclatme is not a very 
simple one So long as oinmithologists were unde: the delusion 
that all species were separated fiom each othe: by a haid and 
fast line, the bmomial system of nomenclature was sufficient 
Now that we know that many forms which have been regarded 
as species are connected by intermediate links with each other, 
and that many species piesent important local sanations which 
cannot be ignored, we aie obliged to admit the existence of sub- 
species as well as species There can be no doubt that the too 
taidy 1ecognition by Ewopean ornithologists of what might not 
unreasonably be regarded as the most important fact in orn- 
thology discovered dung the piesent century has been very 
laigely due to a pedantic adherence to a binomial system of 
nomenclatme Now that we have emancipated ouselves fiom 
the fetters with which om predecessois, with the best intentions 
in the wold, cramped ou ideas, the question arises, how shall 
we 1ecognise in ow nomenclature the existence of sub-specific 
forms , by a woid, or by a sentence? ‘The ornithologists of 
Ameca think that a system of trinomal nomenclature will 
answer the purpose They have come to the conclusion that the 
inseition of a third link ın the cham which binds us will give our 
ideas scope enough Their theory is that the judicious orni- 
thologist will be able to select fiom the infinite number of steps 
which form the series of intermediate 1aces which he between 
two intergrading species, one, two, three, or even in some cases 
mote local or chifiatic races which are worthy of being dignified 
by aname This theory ıs on the face of it somewhat illogical 
Tt credits ornithologists with angamount of discretiow which 
their past history does not justify, and totally ignores the 1n- 
ordinate desire to introduce new names which 1s unfortunately 
too conspicuous m most 1f not m all ormthological winters, cul- 
minating ın the absurdities of a Brehm That ornithology 
should be preserved fiom being Biehmisgd must be the devout 
prayer of every well-wisher of the science On the other hand, 
the recognition of sub-species by a sentence would be to revert 
to the customs of the pree-Lignean dark ages of nomenclature, a 
retiograde step from which all®zoologists would imstinctively 
shrink Members of the British Ornithologists’ Union are 


piobably all prepared to admit that a medium couise 1s safest at 
least for an ibis (sedso dudtssemus ibis), and, with a very shght 
modification, I for one am piepared togadopt the Ameuican 
system in spite of its dangeis If no phins aie to be trodden 
in which the mdiscreet may err, there 1s an end at once of all 
progress ° 
To point out the modifications which. I propose to introduce 
into the American system ofnomenclMure to change it hom an 
empnical system to a logical or scientific system, I will take 
as an example the Common Nuthatch (Szt a eu opæa) and show 
how the nomenclature of its. various races may be made 
exhaustive, so that the temptation to mtioduce new names, 
which appears to be inesistible to the indiscieet o:nithologist, 
may be minimised 
Sitia uz alensis, with white under paits, 1s found m Sibeua, 

Sitta cwsia, with chestnut under paitsyis found in England , 1m- 
termediate forms connecting these species togethe: are found in 
the Baltic provinces What can be more simple than to call the 
intermediate forms by both names, Sit/a cesta-usalen'ts? But 
there ıs a thud species which turns up m China, Silia Sinensis, 
and which s also connected with Seta uralensis by intermediate 
forms Nevei mind, they too can be called by both names, 
and our senes of Nuthatches runs geogiaplucally in an unbroken 
series = 

Silla cesia, 

Sila cesta-uralensts, 

Sitta us alensts, 

Sitia 11 alens's-suirensis, 


Sitta sinensis wes oe 


So fai so good, but, unfoitunately, two more complications 
arise Besides the series iunning south-west into S cæsia, and 
that 1unming south-east into S seensis, two other senes run 
fiom the central form S uralensis, one eunning due west and 
then 1ound by the Baltic into the Scandinavian S ewrepæa (a 
large: bud, and somewhat darke: on the unde: pants), and a 
second ronning due east and then round the Sea of Okotsk into 
the Kamchathan S albifrons {a bird much pale: on the head, 
which shades into white onethe forehead), so that it 1s necessary 
to add four more names to the lst, which will stand as under — 

Stra cena 1s found in Butan, South-West and Soutn Ewope, 
and Asia Minor It 1s medium 1n size, but extieme ın the dark- 
ness of the chestnut of the unde: parts 

Silta cesra-t7 alensis (with a hyphen between the two specific 
names) repiesents all the foims intermediate between South 
European and Siberian examples, which occur in Denmark, 
Pomeiania, the Baltic provinces of Russia, Poland, and the 
Crimea 

Sila europea 1s the Scandinavian form, and 1epiesents the 
extreme of size, whilst in colour 1t 1s mteimediate between the 
forms found in the Baltic piovinges of Russia and Central 
Sibeua 

Silla europea-uralensis comprises all the inte1mediate forms in 
Russia which connect the Scandinavian with the Cential 
Siberian forms 

Sitta u alensis 1s found in the valleys of the Ob, the Yenesel, 
and the Lena, and combines the sall size characteristic of the 
various Asiatic sub-species of Nuthatch with the dark upper 
paits of the sub-tropical forms, whilst the under parts are neaily 
as white as in the Kamchatkan form 

Satta ws alenses-albefi ons may be applied to all those intermediate 
forms found in East Siberia and the north islands of Japan 
lat are not quite so pale on the upper parts as the Kamchatkan 
om 

Sita albifrons ıs found in Kamchatka, and represents the 
extreme form so far as whitene% of the forehead and unde: parts 
1s concerned a 

Sila uralensis-sinetsts may be apphed to the series of foims 
found m the valley of the Amoor, the island of Askold, and the 
main island of Japan They are ınteımedzate in colom between 
the Central Sibe1tan and Chinese forms, and aie scarcely to be 
distinguished from the Baltic province forms 

Suta stnenszs 1s found im China, and only differs from the 
Biitish form in being slightly smaller and in not having quite so 
much dark chestnut on the flanks ° 

I have purposely chosen a complicated*case m order to show 
the capabilities pf the system, which, if the specific name of 
ewrofeas always regeated after the generic name of Sida, becomes 
a compromise between that adopted by the Americans and that 
which I imperfectly cartied out $n the fifth volume of the ‘‘ Cata- 
lofue of Birds in the Brush Museum,” and which was ouiginally 
sugges ed to me by a conveisation with Mi Salvin” It has at 
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least the meiit of beng exhaustive, and diffeis so slightly from 
that in common use in America that its adoption does not involve 
a change in, but orly an addition to, the system which in some 
form or othe: 1s destineg to supersede the binomial system now 
1endeied snadequate bythe acceptance of the theory of evolution 

As an example of the compromise I propose, I add a list of the 
local 1aces of the Dipper, with their geographicaf ranges — 

Cinclus aquaticus melanygaster (Scandinavia) 

Cincius aquaticus melanogaster -albicollis sive Cinclus aquaticus 
(West Europe, as far north as the Carpathian and as far south as 
the Pyrenees) 

Cinclus aquaticus albicollis (South Spam, Algiers, Italy, 
Greece) 

Cinclus aquaticus albicollis-cathmu ensis (Asia Minor, Cau- 
casus, Persia) 

Cinclus aguaticus leucogaster (East Siberia) 

Cinclus aguaticus leucogatter-cashme wenst (Cential Siberia) 

Ciacius aquaticus cathuwriensts (Cashmeie, South Subeuia, 
and Mongolia) 

Cinclus aguaticus cashmurtensis-sor didus (Altai Mountains) 

Cun lus aquaticus sor didus (Thibet) 

Inthis system it must be observed that wheievei theire 1s a 
foulth name it 1s always connected by a hyphen to the thud 
name, and compuises all the intermediate forms between the 
two It 1s somewhat cumbrous, but ıt provides fo. the con- 
tingency ofany intermediate links that may occu. To express 
it algebraically, it provides not only fo. AB and BC, but also 
for AC It 1s perhaps the only system which 1s theoretically 
peifect, but the question whethe: its voluminousness iendeis it 
impracticable or undesuable 1s one requuing careful considera- 
tion 

(To be continued ) 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


UNIVERSITY COLLEGE, BRISTOL —A conespondent wiites — 
This session has been most successful, the numbers of students in 
attendance being considerably larger than in the two preceding 
yems Funds are wanted more se1iously than eve: to complete 
the building and provide additional accommodation Nothing 
has yet been done towards an endowment fund Mr E Buck, 
M A, Lecturer in Mathematics, has resigned his position on the 
staff The Demonstrator in Physics, M1 Colman C Starling, 
has also resigned his post ın consequence of inteinal 1eaı range- 
ments The Chan of Geology and Physiology. left vacant by 
the resignation of Piof Sollas, has been filled by the appoint 
ment of Mr Lloyd Morgan - 





SOCIETIES AND ACADEMIES 
SYDNEY 


Linnean Society of New South Wales, Apul 30 — 
Di James C Cox, FLS, vice-president, in the chan — 
The Hydiomedusæ of Austiaha, pat 2, by R von Lendenfeld, 
PhD Accoiding to the pr®cples set forth im pait 1 of this 
paper, the Hydiomedusze are classified in a new manner, and 
the Austialian representatives of the first fom families in this 
system are described o1 referred to The paper contains de- 
scriptions of several new and interesting forms, and in every 
case an abstract of everything known on the histology of every 
species 18 given with references The most interesting of the 
new forms 1s Eudendrium generale, the male polypastyles of 
which show a great similaiity to Medusze They possess four 
aboral tentacles in the principal ın, and on these the sperma- 
tozoa reach maturity These te@tacula: appendages are there- 
fore homologous to the radial canals of the Ciaspedote Medusze 
Some deductions are drawn herefrom, and the homology of the 
paits in Medusee and Polypes described differently to the views 
expressed by Allman and otheis The Umbiella is not homo- 
logous toa web between the tentacles of the mouth, but between 
the generative tentacular processes at the aboral pole —-Revision 
of the recent Rhipidoglossate and Docoglossate Mollusca of 
New Zealand, by Prof F W Hutton, FGS The synonymy 
of all the species is fully given, with, m many instances, revised 
desciptions and notes on the dentition where j.nown —-Notes 
on hybiuidism m the genus Brachychitong by Baron Ferd 
von Mueller, K CMG,MD,PhD,FRS,&c The plant 
which 1s the subject of this papet 1s e beautiful tree of forty feet 


e 

in height and a stem diamete: of one foot, gown at Fein Hull, 
near Penuth, New South Wales and is an undoubted hybrid 
between Biachychtion populnenm and Brachychiton acertfolum 
lake most hybuids, the flowers never perfect then seed —Mr 
Macleay 1ead a letter fiom the Rev J E, Temison-Woods, 
vice-president of the Society, dated fiom Perak, Febiuary 27 
last, giving a long and interesting acount of his proceedings and 
experiences in the Malacca Peninsula He had examined and 
reported on the 11ch tin mines of the settlement, and the geo- 
logical features of the whole teintory , and he had spent some 
time in the investigation of its zoological and botanical pro- 
ductions 


Royal Society of New South Wales, May 7 —Annual 
Meeting —Hon Piof Smith, C M G , president, m the chan 
—-The Report of the Council stated that thuty new members 
had been elected dung the yea, and the total number on the 
10ll, Apul 30, was 494 M Lows Pastem, MD, of the 
French Academy of Sciences, had been elected an honorary 
member im the place of the late Dı Chales Darwin, and 
Ottoka: Feistmantel, M D, Palseontologist to the Geological 
Survey of India, had been elected a corresponding member 
—-The Clarke Medal fo. the yea: 1884 had been awarded to 
Alhed R C Selwyn, LLD, F RS, m recognition of his 
scientific labows in Gieat Britain and as Dnectoi of the Geo- 
logical Surveys of Canada and of Victo.uia —During the yea 
the Society held nme meetings, at which the following papers 
wee read, viz -—Piesidential Addiess by Chi Rolleston, 
C M G —On the abonigines inhabiting the great lacustime and 
1iverine depiession of the Lowe: Murray, Lower Munum- 
bidgee, Lowe: Lachlan, and Lowe: Darling, by P Bevenidge 
—On the Waianamatta shales, by the Rev J E Tenison- 
Woods, FGS, F LS —Futthe: 1emarks on Australian Stio- 
phalosne, and desciiption of a new species of Aucella fiom the 
Cretaceous rocks of North-East Australia, by R Etheridge, 
jun, F GS —On plants used by the natives of North Queens- 
land, Flindeis, and Mitchell Rivers, fo. food, medicme, &c , 
by E Palma (MLA Queensland) —Notes on the genus 
Macrozamia, with descriptions of some new species, by Chailes 
Moore, F LS, V P —A list of double-stars, by H C Russell, 
BA, FRAS —Some facts connected with nugation, by the 
same —-On the discoloration of white biichs made fiom certain 
clays in-the neighbouihood of Sydney, by E H Rennie, M A 
—On the roots of the sugai-cane, by Henry Ling Roth, 
F M S —On inugation n Uppe: India, by H G McKinney, 
A MIC E —On tanks and wells of New South Wales, water- 
supply and uiigation, by A Pepys Wood —-Additions to the 
census of the genera of plants hitherto known as indigenous to 
Australa, by Baron F von Muela, K CM G,FRS, & — 
The Medical and Microscopical Sections held regula: monthly 
meetings At the preliminary meeting of the Medical Section 
this yem, the Chairman stated that neve. dung the history of 
the Section had its meetings been so numeiously attended, and 
that the value of the papers 1ead before ıt was attested by the 
fact that so many of them had been 1eprinted m the Home 
journals —The Council has issued the following lst of subjects, 
with the offer of the Society’s bronze medal and a puze of 257 
for each of the best researches 1f of sufficient mert —Seuies LIT 
To be sent ın not later than September 30, 1884 No 9 Origin 
and mode of occunence of gold-beaiing veins and of the 
associated minerals No 10 Influence of the Australian 
climate m producing modifications of diseases No 11 On the 
Infusoria peculiar to Austialia No 12 On watei-supply m the 
interior of New South Wales Senes IV To be sent in not 
later than May 1, 1885 No 13 Anatomy and hfe history of 
the Echidna and Platypus No r4 Anatomy and life-history 
of Mollusca peculiai to Austraha No 15 The chemical com- 
position of the produets from the so-called kerosene shale of 
New South Wales Series V To be sent in not late: than 
May 1, 1886 No 16 On the chemistry ofe the Austialan 
gums and resins —-The Chanuman read the Presidential Addiess, 
and the officeis and Council weie elected for the ensuing year 
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( 
PARIS ' ° 


Academy of Sciences, June 30 —M Rolland, Piesident, in 
the chair —Remaiks on the hygrometric reports from nearly a 
hundred French stations, yeaily published by M Mascait in the 
Annales du Bureau métdorologique de France, by M J Jamin — 
On the use of formene in the production of very low tempera- 
tures, by M L Caulletet The author finds that, when slightly 
condensed and cooled in bowag ‘@thylene unde: atmospheric 
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pressure, this gas 1s iesolved into an extremely volatile colour- 
less fluid, which, in again passing to the gaseous state, yields a 
degiee of cold sufficient immediately to liquefy oxygen Under 
these conditions the liquefaction of oxygen becomes one of the 
simplest operations of the laboratory —Remaiks on the project 
of creating a so-called inland sea in Algena and Tunisia, by M 
E Cosson The autho: 1egaids as chimerical Di Roune’s 
scheme for conveiting the Shott Melghn into a marine basin by 
means of a canal, 145 mules long, communicating with the 
Mediterranean —Note on the development of the giaphic 
meth d of representation by means of photogiaphy, by M 
Maey —On a new species of Sueman discovered in the 
Paris basin, by M Albert Gaudiy —-Observations on the new 
planet, 237 Palisa, made at the Pans Observatory (equatorial 
of the west towe), by M G Bigoudan-~On the effects of 
mutual forces deteimination of a function represented by a 
simple ctu ve involving most of the laws of general physics (one 
Ulustiation), by M P Beithot —Reseaiches on the laws of dif- 
fraction of light in the shadow of an opaque screen with vecti- 
lnea: edge, by M Gouy In this paper the author’s remarks 
are iestiicted to 1ays diffracted in the geometiical shadow, the 
edge of the screen being normal to the plane of diffiaction con- 
taining the incident 1ay and the diffiacted 1ays —On certain 
chemical compounds obtained by means of a gas pile, and of 
appliances for subjecting the gases to electric effluvium, with 
tabulated results, by M A Figuie: —A method of tiansforming 
hqwud to dry electric piles, by M Onimus —~Fuithe reseaiches 
on the coagulation of colloidal substances, by M E Grimaux 
Here the author deals first with substances whose coagulation is 
checked by dilution, secondly with thase whose dilution stimulates 
coagulation —-Researches on the preparation of hydiated chromic 
aci1, and on some new pioperties of anhydious chromic acid, by 
M H Moissan —On the production of the neutial oithophos- 
phate of aluminium in the anhydrous and crystallised state, by 
M A de Schulten —On a new alcohol deved fiom the bird- 
hme prepared fiom the mner bark of the Vex aquifolium , note 
on a process of the late J Personne, by M J Personne, 
yur —Complementary obseivations on colchicine and colchi- 
céine, by M S Zerel —On the vaious processes employed 
for determimng the phosphoric acid in the supeiphosphates 
of commerce, by M E Aubin —On the efficacy of vinous 
yeast artificially prepaied, by M Alph Rommie: —On the 
theoretical figmes of certam simple substances (hthium, 
sodium, potassium, 1ubidium, caesium) forming a series, by 
M L Iiugo—On a new type of the leech family infest- 
mg crocodiles in the Senegambian nveis, by MM Pomer 
and A T de Rochebiune —-On the fossil cones of the genus 
Sigilaiia in the Carboniferous flora, by M R Zeiller —Note on 
the assimilation of maltose in the animal system, by MM A 
Dastre and E Bourquelot —-On the dyspepsia of liquids, by M 
V Audhou —Note on a meteorite obseived at Concarneau on 
June 28, 1884, by M G Pouchet —On a meteorite observed at 
the Liocadéro Observatory on the same might, by M L 
Jaubert 


3 BERLIN 


Physiological Society, June 20 —Prof du Bois Reymond 
showed a 1abbit with highly-deformed incisors, which had been 
reared in the Institute The two lower incisois were several 
times then natural length, projecting deeply as they did into 
the nostrils, and were gladiate above and crooked behind In 
the uppe1 jaw only one incisor was of about the same size as 
either of the two under ones  Interiorly it was curved im the 
form of a semicircle, and rested in a furrow of the unde: jaw 
Mastication, which was 1endered difficult by the deformation of 
the incisors, was effected by lateral movements of the jaws — 
Prof Christiani spoke on the physiology of the braim, con- 
necting his remarks with his forme: experiments, by which he 
had demonstrated the existence of two respiratory centres above 
the medulla oblongata, one of which, situate at the base of the 
third ventricle, was a centre for inspiration, the other located in 
the fogsa sylvu fo. expiration ‘hese two centres exegcised an 
influence also on the heart, the one unde: moderate stimulation 
producing cessation in systole and 1etardation of pulsation, the 
other cessation in diastole and acceleration of pulsation By 
the side of the inspiratory centie, and m association with it, 
Prof Christiam: found a co-ordinatory cantre for collective com- 
bined movements of the body On the excision of the brain of 
a iabbit, if these three centres were left uninjured, and if all 
considerable bleeding that might preyudicially affect the pre- 


served parts of the brain were avoided, the animal acted entnely 
as in anormal state it was able to walk, to run, to spring, to 
avoid sbects in its way, to 1espond to impressions of seeing and 
hearing If, on the othe: hand, the co-qdinatory centres were 
injured, these movements all failed he animal lay on its 
side, and occasionally showed epileptiform convulsions Prof 
Chiustiam, havufg further communicated a series of detailed 
obseivations gathered from his expgiuments with disbrained 
rabbits, developed the hypothesis he "had conceived for himself 
respecting the function of the brain According to this hypo- 
thesis a large number of eneigies acted on the brain, m part 
dnectly, ın part by the medium of the neives, which, in the 
ganglia at the base of the brain, weie transformed into reflex 
movemerts To this primary circuit the cerebium formed a 
kind of secondary circuit into which were derived a large 
numbe: of the advancing energies, and there hoaided up 

Ii the cerebrum were removed, then sll energy was transposed 
mto reflex movement, and consequently disbiained ande de- 
capitated animals manifested much stronge: reflex movements 
than d.d suc animals as possessed this secondary derivation 

In the higher anima's the eneigy distiuibuted into the cerebrum 
formed ideas and consciousness, the quahty of which might 
vary, even when the operative sensuous stimulations were com- 
pletely equal, according to the relative activity of the particulas 
parts of the cerebrum which were stimulated, and accoiding to 
then configuration With this conception of the function of 
the ceretium Prof Chustiami could not accept the doctrine, 
advocated quite recently by Hutzig, Ferier, and Munk, re- 
garding tne localisation of the activity of the cerebium, and in 
support of his conception he adduced the haghly*contradictory 
data that had been accumulated on the sphere of vision As 
was known, one portion of the obseiveis, after 1emoval of the 
sphere of vision, had found blindness to be the result, while 
another poition, after such an operation, had found that the 
animals opeiated on weie yet able to see These contradictions 
Prof Christian sought to reconcile by the assumption that the 
removal of the sphere of vision produced a stimulation which 
interfered with those denved fiom the sensuous organ, and so 
presented the appearance of the failure of the function 
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PROFESSOR TAIT’S “LIGHT” 


Light By PG Tait, WM. A, Sec RSE, formerly Fellow 
of St Peter’s College, Cambridge, Professor of Natural 
Philosopy m the University of Edinburgh (Edin- 
burgh Adam and Charles Black, 1884 ) 


HE issue of Prof Tats book on “ Heat,” recently 
reviewed in these pages, has been quickly followed 
by that of his book on & Light ” 

The book we are told 1s “not designed for those who 
intend to make a special study either of theoretical o1 of 
experimental optics, but for ordinary students who wish to 
acquire famuharity with the elements of the subject ,” and 
its author has, as was to be expected, made it most 
interesting and suggestive 

The first three chapters are introductory and explanatory , 
we wish more space could have been found for the subject 
dealt within Chapter II --the theory of vis:on and colour 
perceptionse, students’ notions in genera] are so hazy on 
these points, and they are not well treated of ın most of 
the books we are acquainted with They fall between 
two stools , the physiologist considers them to belong to 
physics, the physicist to physiology 

In Chapter IV the usual division of the subject into 
geometrical and physical optics 1s made “For the ex- 
planation of the ordinary phenomena of hght,” says Prof 
Tart, “even with accuracy sufficient for the construction 
of the very finest telestopes and microscopes, it suffices 
that geometrical optics based on laws early verified by 
experiment be followed out to its consequences The 
residual phenomena then come im to be treated by the 
undulatory theory” Geometrical optics then 1s in the 
main the subject of the next 140 pages of the book, the 
remaining 106 pages being chiefly devoted to physical 
optics 

The geometrical part 1g eacellent, and ıt, along with the 
whole book, has been rendered much more interesting by 
the frequent quotation, when describing some of the most 
important steps in the subject, of the actual words of the 
authors, or at all events of a close paraphrase of them 
Thus Newton’s celebrated discovery of the dispersion of 
white light 1s given as a quotation from his letter to 
Oldenburg We in the present day gain much by reading 
the very words of the heroes of science, and learning with 
what feeble instrumental means they made their great 
discoveries , there 1s a tendency, which it 1s well to check, 
to think that nothing can be gone in the way of scientific 
observation and discovery, without the most elaborate 
instruments Fresnel’s apparatus in his country-house at 
Matthieu was the work of the village blacksmith, and 
Newton needed only his prisms, a measuring tape, and 
some screens to prove that “light ıs not similar or homo- 
geneal, but consists of difform rays, some of which are 
more refrangible than ofhers ” 

The whole chapter on refractlon—Chapter IX —and 
specially that part of it which deals with refraction through 
a prism (§ 129) and the relation betwegn fhe deviation of 
a ray and the angle of incidence (§§ 125, 132, &c ) 1s par- 
ticularly clear and good The proof of the law that éhe 
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deviation of a ray passing through a prism in a principal 
plane 1s a minimum when the angles of incidence and 
emergence are equal (§ 134) 1s much more elegant than 
any we have seen before 

But for all this we confess to a strong feeling of regret 
when we read the statement of the author, quoted already, 
as to the sufficiency of geometrical optics, a feeling which 
was greatly intensified when we found how httle use was 
to be made of the all-mportant law of least time stated 
for reflection in § 85, or in the more general form in § 82, 
viz “If Z be the length of the part of a ray which hes 
within a medium whose refractive index is p, the sum Ey Z 
1s the same for each ray of the group between any two 
wave surfaces ,” that 1s, according to the undulatory theory 
at least, the time ıs the same along all rays from one wave 
surface to another of the same system 

For the fundamental formulz for mirrors and lenses 
can be deduced by a simple geometrical method from this 
law , this Prof Tait points out, while the method has the 
great advantage that 1t can be extended readily to include 
problems in which spherical aberration 1s considered 
Lord Rayleigh’s investigations ın optics, published re- 
cently in the Phzlosophical Magazine, are a distinguished 
example of its powers The full treatment of spherical 
aberration is of course outside the limits of Prof Tats 
work, but still it would have added to 1ts completeness had 
the book contained some elementary examples of the 
use of the method im question Besides the law ıs the 
real link between geometrical and physical optics That 
one ray of light can exist only when accompanied by other 
contiguous rays 1s a fact on which the teacher can scarcely 
too often insist, and the solution of problems in geometri- 
cal optics by the method of least time fo1ms the best 
introduction to the important principle of interference 
required in physical optics Prof Taws method 1s 
admirable for a book on “ Geometrical Optics”, ın a 
book on “ Light,” however, we look for something more 
than he gives us on the connection between geometrical 
and physical optics , and the development of some of the 
elementary consequences of this law of mimimum time 
seems to us to afford the most suitable opening for con- 
sidering that connection 

Chapter XII on absorption and fluorescence, 1s made 
specially interesting by the quotation of an account of 
an experiment of Fox Talbot on anomalous dispersion, 
made about 1840, but not published till 1870 The 
method he adopted to obtain prisms of a substance show- 
ing anomalous dispersion is very beautiful and genious 
The account 1s too long for quotation , we must refer the 
reader to Prof Tait’s book, p 156 

The fundamental difficulty of the undulatory theory— 
the rectilinear propagation of light—1is assailed ın Chapter 
XIII , and in dealing with this subject we think that Prof 
Tait gives too much credit to that gieat physicist, 
Huyghens He was of course the first to give the undu- 
latory,theory definite for, and zf we allow him to make 
one great assumption, he explained perfectly correttly the 
rectilinear propagation, the reflection, and the refraction 
of hight But in Huyghens’ work there is an assumption 
the importance of which it 1s impossible to overlook 

“What Huyghens did not see sufficiently clearly,” says 
Verdet (“Optique Physique,” tome 1 pp 33, 34), “was 
why each of the elementar# waves 1s only effective at the 
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point in “which it touches the envelope He contented 
himself with saymg that the movement which exists 
over each of the elementary waves must be imfinitely 
feeble compared with that which exists over the en- 
velope,” while he remarks that “this must not be 
examined with too much care o1 nicety ”——* recherché 
avec tiop de som ni de subtıhté” are his words Non 
was Huyghens ın a position to give the necessary demon- 
stration, for, to quote again from Verdet, ‘‘ He never sup- 
posed that theire was any general 1elation between the 
movements of these successive waves, he never combined 
their effects, and in particular the notion of the constant 
interference of two sets of vibrations bringing to one and 
the same point movements of opposite phase 1s absolutely 
foreign to him” 

Now it 1s this notion of interference, which 1s entnely 
due to Thomas Young, combined with the excessive 
smallness of the wave-length of Ight that renders 
Huyghens’ assumption correct 

“Itis to Young,” says Verdet, “ that the honour belongs 
of having first applied to optical phenomena the principle 
of mterference,” and Prof Tait recognises to the full 
Young’s claims to this distinction , the pomt on which we 
would insist 1s that this principle 1s needed for the ele- 
mentary explanation of the rectilinear propagation, the 
reflection, and the refiaction of ght, as well as of diffrac- 
tion and the colours of thin plates , the principle is due 
to Young, and Huyghens’ explanation tests on an assump- 
tion which he did not prove 

Prof Tait 1egrets ın his pieface that his book was all in 
type before Prof Stokes’s “ Burnett Lectures” appeared 
We will quote a few lines from them bearing on the point 
After referring to Huyghens’ principle, he says (p 19) — 
“This principle does not by itself suffice for the explana- 
tion of rays It proves, or at least appears to prove, too 
much It ıs as applicable to sound as, on the supposition 
that light consists in undulations, it 1s to light, and if 
Huyghens’ explanation of rays were complete, there ought 
equally to be rays of sound, and sound ought to present 
the same sharp shadows as light ” 

As Young received in his own day the most unjust 
treatment at the hands of the leaders of scientific opinion, 
t 1s but fair that the full importance of his work should 
be made clear, and that he should be given all the credit 
he so richly deserves In Chapter XIV Prof Tait brings 
out and illustrates with his usual force and vigow the 
value of Young’s principle in explaining the phenomena 
of the coloms of striated surfaces and of thin plates 
Young’s own attempt to account for the diffraction effects 
produced by a wire or straight edge was incorrect , 1t was 
left for Fresnel in his great memoir on diffraction to show 
that they too followed as a direct consequence of inter- 
ference : 

It ıs of course impossible to give without the aid of 
analysis a full explanation of the phenomena of double 
refraction, and so Prof Tait contents himself with şhow- 
ing how Huyghens’ construction, combined with the fact 
that lhght-vibrations he in the wave front, enables us 
to account for many of the observed facts 

When considering the subject of polaiisation by reflec- 
tion (§ 268, &c ), we miss any reference to the experiments 
of Jamin and others, besides Brewster, on the reflection 
of light from transparent med&’ Jamun has shown that 


Brewster's law requires some modification, for m general 
there is no angle at which light is completely plane- 
polarised by reflection from a transparent surface For 
substances ın which the refractive inflex is about I 4, an 
angle of complete polarisation exists, but only for these 

A short chapter on Radiation and Spectrum Analysis 
concludes the book R T GLAZEBROOK 
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A Pocket-Book of Electrical Rules and Tables By John 
Munro, CE, and Andiew Jamieson, AMICE, 
FRSE (London Charles Griffin and Co, 1884 ) 


COLLECTIONS of rules and tables adapted to the wants of 
civil and mechamcal engineers have existed for a con- 
siderable time, and now that practical applications of 
electricity are becoming so many and important, a want 
has been felt of a useful hand-book for those engaged in 
this comparatively new branch of engineering The 
“ Pocket-Book ” before us 1s intended to supply this want, 
and in many respects ıt does so very well indeed It 1s 
neat ın appearance, handy in shape, and contains much 
information 1n the form of tables of practical data, useful | 
rules and recipes, and specifications and directions as to 
the performance of many different kinds.of work 

But although doing good service to electrical engineeis 
by collecting together so much that ıs useful in the form 
of practical results, the compilers have, in their endeavour 
(a mistaxen one we think) to render fheir manual a guide 
also in points of theory, fallen into many errors which 
rencer the book an unsafe one to put mto the hands of 
any one who is capable of being misled in such matters 
In the first place there are many—we cannot call them 
typographical—mistakes in equations given in different 
parts of the work As the process by which these equa- 
tions are obtained 1s not given, and the formule are in- 
tended for reference and to be used in computation, 
there is nothing to warn an inexperienced user of the 
wors of possible danger ‘The errors might, however, be 
excused in a first edition if ıt were not that the for- 
mula in question are simply inaccurate copies of results 
given in other works For example, at*pp 123 and 
125, a single glance at “dimensions” 1s enough to show 
that several of the formule for the localisation of faults 
in aerial telegraph lines are @rroneous, and the same 
remark applies to the formula given at p 174 for the 
calculation of the distance of a fault in a submarine 
cable from the testing station 

As to the more theoretical portions of the work, we 
have first a chapter headed “ Definitions of Units” This 
1S In great part taken werdatzm from Prof Blyth’s new 
edition of Ferguson’s “Electricity” An alteration on 
Prof Blyth’s statement .s made on p Io, and confounds 
the well-known and perfectly definite velocity «v with the 
velocity wh.ch is the proper expression of any given 
resistance in electro-magnetic measure Again, at p 13, 
wis said to be the ratio of the electro-statzc to the electro- 
magnetic unit of quantity The “ derivation” of the prac- 
tical units—volt, ohm, amperes~given im the table at p 13 
isa perfect maze of vicious circles, and in the same table 
the “joule” 1s given as alternatively -“ volt x coulomb” 
and “ampere? X ohm,’ —the confusion, which would seem 
inveterate, between work and activity or rate of working. 
The velocity of light, we may remark, 1s given at p I1 as 
3 X 10 cm per second, and at p 382 this 1s given as the 
“French value” of 192 000 mileseper second! Here, as 
elsewhere .n a few cases (the values qf g givenatp 42 
for example, where, besides, g 1s expressed as a veloczty), 
numbers evidently culled from different sources and sup- 
posed to express tħe same quantity in different units are 
given without verification of heir equivalence Inp 43 
the* venerable pendulum formula is terribly misprinted 
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and g, without its being so stated, 1s taken in zaches per 
second pei second 

A chapter headed‘ Testing of Electric Light Dynamos, 
Accumulators, and \iransmission of Power,’ given at 
pp 176-86, 1s not at all satisfactory The tests for 
the efficiency of a secondary battery are either clearly 
nor fully given, and the score of hnes devoted to this 
important subject close with a most 1emarkable sentence, 
which we quote —“ The total work done in charging and 
discharging may also be measured by a suitable voltame- 
ter jomed up as a shunt to the secondary battery, so as to 
pass a known fraction of a current through it” 

At p 373 there are two or three misprinted formulas, 
but in the first Ime of p 374. we have perhaps the most 
extraordinary equation ever given in a work on electro- 
dynamics The difference of potential at the terminals 
of a dynamo {a shunt-dynamo we presume is meant) 1s 
there stated to be equal alternatively to the product of the 
current in the field magnets multiplied into then resistance, 
to the current in the external circuit multiphed into the 
resistance of the external circuit, and fo the current in the 
armature multiplied into the resistance of the armature! 

The calculation (p 345) relative to the electrolytic de- 
composition of copper sulphate involves also serious theo- 
retical errors Mr Jamieson, multiplying together the 
electro-chemical equivalent of copper and the heat of 
combination*of copper and oxygen, makes the “ electio- 
motive force required to deposit copper from a solution 
of sulphate of copper” to be 836 volt In the par- 
ticular case, not however referied to, of a cell having 
a platinum anode antl copper kathode, this would be the 
appioxmate electromotive force required on the cell to 
produce electrolysis But the author actually goes on to use 
this result as the elect1 omotiveforce required on an ordinary 
electro-plating bath to effect the, electrolysis, and bases 
on ıt some conclusions as to the efficiency of a Siemens 
machine depositing copper in commercial work, or in the 
stereotyping of ordinary printed matte: In these cases 
of course both anode and kathode are copper plates, and 
the calculated electromotive force has no applicaron 
whatever 

A single remark on another subject we would make 
before taking leave of this work In many places where 
the compilers are unde: obligations to other authors due 
acknowledgment is wantng For examples we may refer 
to several parts of the chapter on submarine telegraphy, 
to pp 369-76 on dynamos“and transmission of power, and 
to part of p 403, where, by the way, the very serous errors 
inherent ın the method of determining (?) the intensity of 
a magnetic field by counting the oscillations of a magnetic 
needle are not alluded to 

In conclusion we have 1 hesitation in saying that with 
a careful weeding of the tables, minute veiification and 
correction of the algebia cal work, deletion of a good deal 
of the “theory” given, and lastly, copious references to 
original sources, both as a matter of convenience to the 
user and of hterary justice, this “ Pocket-Book” will be 
made avery valuable vade mecum for electrical engineers 
As it 1s, 1t will no doubt be found of service, but, as we 
have indicated, its statement# must on several subjects 
be received with caution ° A GRAY 


The Non-Bacillar Nature of Abrus Poison By C J H 
Waden, Surgeon IM S, and L A Waddell, Surgeon 
IMS (Calcutta, 1884) 


THIS pamphlet 1s an exhaustive tieatise on the nature, 
physiological and chemical properties of the seeds of 
Abrus precatorius, called? Jequirity by the South Ameii- 
cans, and used to eure granular lids As 1s now well 
known through de Wecker of Paris and Pigf Sattler, this 
popular remedy of the South Americang produces, when 
used as an imfusion and apphed to the conjunctiva, 
severe ophthaimia, in the céurse of which granular lig 
(trachoma) 1s brought to cure ° In India it 1s used by the 
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natives for subcutaneous injection into cattle, wherewith 
to produce a kind of septiceenua and death The nature 
of the poison has been thought by de Wecker and Sattler, 
and later by MM Cornil and Berlioz, to be due to a bacil- 
lus (the Jequirity bacillus), the spores of which are derived 
from the air, and, although haimless at first, assume 
pathogenic properties when grown in an infusion of the 
Abrus seeds It has been conclusively proved, however, 
that this is not the case, that the active piinciple of the 
Abrus seeds 1s present before any contamination with the 
bacillus could have taken place, and further, that the 
Jequirity bacillus, when freed from the mfusion, possesses 
no power of producing ophthalmia 

Messrs Warden and Waddell have carefully examined 
the chemical nature of the seeds, and they find that the 
active principle, abrin, 1s a proteid, closely allied to native 
albumen, and obtainable not only fiom the seeds, but also 
from the root and stem K 


«i Text-Book of Pathological Anatomy and Pathogenesis 
By Ernst Ziegler Translated and edited for Enghsh 
students by Donald Macalister, MA, MB, &c 
Pait II Special Pathological Anatomy, Sections I- 
VIII (London Macmillan and Co, 1884 ) 


THE enormous success that has attended the first part of 
this work will, we feel sue, in no way abate with the 
present volume Like its predecessor it is a masterly 
exposition of all thatis known concerning the pathological 
anatomy of the parts treated In this Jast volume the 
special pathological anatomy of the blood and lymph, the 
vascular mechanism, the spleen and lymphatic glands, the 
serous membranes, the skin, the mucous membranes, the 
alimentary tract, the hver and pancieas, are described 
with great clearness and thoroughness The subjects ae 
treated in a detailed and systematic way, without meum- 
brance with self-understood details The illustrations are 
very admirable, and while not profuse, are nevertheless 
thoroughly 1epiesentatire The bibhogiaphy, particu- 
larly of the more recent works, 1s, in the English edition, 
thanks to Dr Macalister, a most valuable impro.ement 
on that inthe German edition While a help to the 
learner, it will no doubt prove also a valuable companion 


al had 


to the teacher E K 


taney 


LETTERS TO THE EDITOR 


{ The Editor does not hold himself responsible for opinions expressed 
by hes correspondents Netther can he undertake to 7clurn, 
or to correspond wiih the writers of, resected manuscripts. 
No notice rs taken of anonymous communications 

[Zhe Editor urgently requests correspondents to keep ther letiers 
as short as possible The pressure on his space 1s so great 
that itis impossible otherwise to unsure the appearance even 
of communications contaimng interesting and nove facts | 


The Late M Dumas 


I HAVE received fiom M Pastew, President of the Committee, 
a letter mforming me that it 1s proposed to erect a statue to the 
memory of Dumas at Alais, his native town Ihe name of 
Dumas 1s so prominent in the history of ow science that no words 
of mine me needed in gupport of such a proposition, and I merely 
express the hope that many Engl sh chemusts will be willing to 
contiibute to this memorial Subscriptions wil be received by 
the secietaries of the Chemical Society, Bulington House, 
Piceadilly W H Perniv, PCS 


rir” 


The Cholera Germ 


THE latest enunciations of Prof Koch fiom Toulon and Mar- 
seilles conceining the relation of his ‘‘comma-shaped ” bacillus 
to cholera aie so contradictory, that ıt 1s worth while to take 
notice of them 

Koch, as was mentioned in yeur Mast issue (p 237), maintains 
that the ‘*comma-shaped ” bacillus 1s the cause of cholera , and 
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finding it ın the alimentaiy canal only, but not in the blood 
and tissues, of persons affected with choleia, he 1s necessarily 
forced to assume that the alimentary canal is the exclusive 
oigan into which the cholera poison enters and im which it has 
its breeding ground On the other hand, Koch has ascertained 
that the ‘‘comma-shaped” bacillus 1s fatally affected by acid 
This 1esult, having been established by direct experiment, 1s 
naturally peifectly trustworthy, and is, besides, ın complete 
harmony with what ıs known of other bacilli, both pathogenic 
and non-pathogenic, which, as 1s well established, succumb to 
the influence of acid 

Now, these three propositions, (1) that the ‘‘comma-shaped ” 
bacillus ıs the cause of the cholera, (2) that the alimentary canal 
1s the exclusive organ of entrance of the cholera vuus, and (3) 
that the ‘*comma-shaped” bacillus 1s neutralised and killed by 
acid, appear to me to be m hopeless contradiction 

The first two propositions are assumptions, the third 1s based 
on direct experiment, and is, as just stated, perfectly in har- 
mony with other observations If, then, this third proposition 
be true, the othe: two cannot be true, that 1s to say, sf ıt 1s 
true—and there can be no doubt about 1t—that the ‘‘comma- 
shaped” bacillus succumbs to the action of acid, then ıt cannot 
be true that the ‘‘comma-shaped ” bacillus 1s the cholera virus, 
nor that the alimentary canal is the sole entrance of the cholera 
virus How, we may ask, can the ‘fcomma-shaped” bacillus 
pass unscathed the acid contents and the acid secretion of the 
stomach? ‘To maintain, as Koch 1s reported to have done, that 
in all persons attacked by cholera the stomach must have been 
previously so deranged that its contents and secietions are not 
acid must appear to every one who has had any experience 
durmg a cholera epidemic an untenable ‘proposition On the 
one hand, it 13 known that such a senous disorder of the 
gastric mucous membrane as the total absence of acidity ts of com- 
paratively rare occurrence, while, on the other, in every cholera 
epidemic numbers of persons become affected with the disease 
in whom such a gastric condition, antecedent to the infection, 
can with certainty be excluded E K. 





The Mountain System of the Malayan Peninsula 


SoME new facts with regard to the mountain system of the 
Malayan peninsula may be of interest to many of your readers 
In exploring through the native State of Perak I find that, ın 
addition to the main range, which occupies about the centre of 
the territory and runs ina north and south direction, there are 
two othe: ranges belonging to quite different systems, and, as I 
think, of different geological age The first 1s close to the coast 
It 1s a senes of ridges parallel to each other, but detached, 
having a noith-north-east or south-south-west trend These 
ridges are of granite, and rise to a considerable height, such as 
Gunong (Malay for mountam) Inas, over 5000 feet, Titi 
Wangsu, nearly 7ooo feet, Gunong Hyau, 4400 feet, and 
Gunong Bubu, o Bubor, 5600 feet The two latter I have 
ascended Though they ate detached fiom each other, they 
form a wateished between the coast and the inland drainage, 
and thus the River Perak has to drain an immense valley in a 
north and south direction until it finds an outlet to the south of 
the Dindings 

To the east of the Perak there 1s a small 1ange about twenty- 
five miles long, perfectly detached from the other systems, and 
having generally,a noith and south direction, but sending off 
spurs a little west of south This also is granite, but on its 
lower shoulders has thick deposits of stratified limestone, above 
and below which tin is worked * To the north this tange 1s 
boundéd by the valley of the Rive: Plus, which here joins the 
Peiak, and to the south by the mouth of the Kiuta The latte: 
uve: runs in a valley to the east of this range, and where it 
ceases joins the Perak To the east of the Kiuta again comes 
the main range with many peaks over 7opo feet high, Gunong 
Riam piobably reaching over 8000 feet 

The first series of 1anges have their origin in the State of 
Keddah, just where the Malfyan, peninsula begins to widen out 
This widening out 1s entirely due to this mountain system The 


island of Penang ıs a part of 1t, and so aie the islands called 
the Dinding Group Were the coast to subside about 300 feet, 
we should have a narrow peninsula fronted by a series of large 
and very elevated gramte islands having then longest diameter 
north-north-east and south-south-west “The second mountain 
chain has a different direction, and nowhere rises above 3000 
feet , but both ranges are rich in tin ,The first series has at its 
base Palzozoic schists, slates, and cls The second has lime~ 
stone The Paleozoic rocks are rich in tin at the junction with 
the gramte The tin ın the second range les above and below 
the limestone, and has been derived from the oldei formation 
The Paleozoic clays resemble very closely the gold-bearing 
slates and schists of Australia To the south they are nealy 
denuded away, but ın Lower Siam, from specimens I have seen, 
they are full of auriferous quartz reefs 

It 1s singular that ın this mountainesystem we have the closest 
resemblance to the tin-bearing districts of north-eastein Aus- 
tralia When exploung geologically the Wilde River district 
in 1881 and the Daintree River in 1879, I found that the sources 
of the tim were in detached gianite mountains or groups of 
mountains—granite islands, so to speak, much higher than the 
present watershed of tne country, but, bemg detached from 
each other, allowed the nveis to pass round and between them . 
I have referred to the same thing in Tasmania in my account of 
the physical geology of that country Geologists in England can 
say 1f there 1s any resemblance to this state of things 1n the tin- 
bearing gianites of Cornwall Iam inclined to think that we 
have in these rocks the remains of a former and very ancient 
mountain system i , 

I may add that it is a pity that we still find n recent books of 
high authority the statement reiterated that the highest mountain 
on the Malayan peninsula 1s Mount Ophir, near Malacca (4360 
feet) Here are the heights of a few in Paiak ~~Shm Mountains, 
6000 or 7000 feet , Titi Wangsu, 6900 feet , Riam, 8000 feet at 
least , Hijau, 4400 feet, Buboi, 5630 feet, Gunong Rampip, 
"800 feet, Gunong Rajah, 6500 feet, besides many others in 
Reman and Pahang which have not been explored 

Arang Para, Perak, Jung 2 J E Trenrson-Woops 





Chalk and the ‘Origin and Distribution of Deep-Sea 
Deposits” 


IN consequence of Di Gwyn Jeffreys’ letter, I feel ıt mcum- 
bent, in the mterests of geology, to restate the position with 
regard to the question of the depth of the ocean in which the 
White Chalk of England was deposited The cause that led to 
its deposition over a former land surface was indubitably a great 
though gradual depiession of that area The process commenced 
with the Neocomian age, when two seas encroached from north 
and south, until they were probably only separated by some 
relatively unimportant 11dges or islands to the north of London 
The depression seems to have been checked for a long period, 
but recommenced an the Gault ag@ m a more serious manner 
Now, according to Renard and Murray, the Blue Mud, with 
which I assume the Gault 1s to bedentified, if with anything, 
1s formed around shores and ın partially inclosed seas, passing 
into a true deep-sea deposit at a distance from land The limits 
of depth at which Blue Mud is formed are not stated, but the 
Mollusca of the Gault, 1f not indicating a very great depth, are 
quite against its being a very shallow-water renon There 
are several deep-watei genera, such as Newa, Leda, Limopsis, 
Cadulus, Dentalum, Eulima, m it, and I beleve that when 
the smaller Mollusca from ıt have been reinvestigated by the 
hght of om present knowledge a far greater similarity between 
them and deep-water forms will be appaient The Gault 
also contains a very large “number of Foraminifera and 
several Encnmtes and other Echinoderms, which are not, I 
believe, characteristic of long shore deposits , while there 1s 
a remarkable absence ın it of the more distinctly shallow-water 
shells that abound ın the Neocomian, and it has none of the 
coaiser fragments of rock, 2 cm in diameter, which are stated 
m Renard and Murray’s paper to occur m the near-shore muds ` 
We must assume a considerable depth of wate: for the Lowe 
Gault--what depth I would be well pleased to leave to Dr 
Gwyn Jeffreys to say Now, if there is one fact more apparent 
than another, itgs that the Upper Gault represents a deeper sea 
than the Lower, ané@therefore that the dep1ession was maintained 
The Blue Mud is replaced in neighbouring areas by Green Muds 
agd Sands with Glauconitic Brams which apparently ae de- 
posited in sumlar depths or sithations , but the limit of depth at 
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which either the one or the other 19 dredged 1s not stated A | respecting which they are the chief authorities Dr Gwyn 


still continued depiession takes us through Green Mud to the 
Chalk Mail, which apparently ıs a true Globigerina ooze!, and 
this passes into a true White Chalk The White Chalk 1s 
the result of still farther depression, for ıt overlaps the other 
deposits, and as the great change ın the character of the sedi- 
ment cannot have been due to the shallowing of the sea, and 
yet must have had a causg, we must conclude it was due to deep- 
ening Its enormous extént and thickness and great purity pro- 
claim it in fact to be an oceamic deposit, and there does not appear 
to be anything with which it can be compared except Globigerina 
ooze? The White Chalk of England could therefore only have 
been deposited under the conditions of depth, or remoteness from 
land under which the deposit of Globigerina ooze ıs possible 
If Globigerina ooze 1s not a ‘‘te1igenous” deposit, Chalk 1s not, 
and ıt does seem singular that it should be classed as such by 
Renard and Murray, unless indeed they are prepared to point to 
an ærea in which a simular teirigenous formation is taking place 
at the present day If geneia now confined to shallow-water are 
present in it, ıt only proves that there must have been deep-water 
representatives of those genera in the Cretaceous ocean This 
is in fact probable from at least two considerations, the one that 
the examination of the abyssal fauna ıs still relatively ‘‘ex- 
tremely slight and cursory,” as Dr Gwyn Jeffreys has so amply 
admitted m the address he refers me to Itis probable that 
thousands of casts of the dredge have been made in the littoral 
zone for one in the abyssal zone, and we are, therefore, not in a 
position yet to say that any genus may not have repiesentatives 
in the latter The second consideration 1s far more important 
Dr Gwyn Jeffreys states that “all of them (the Cretaceous 
Mollusca) are evidently tropical forms ” Now there ts strong 
evidence fiom the present distiibution, and the deposition of 
the Chalk, that the sea did not communicate with Arctic seas 
Prof Prestwich, In hw anniversary address to the Geological 
Society, pointed this out ın 1871 But even if it had, the 
Arctic climate during the Cietaceous pernod was a warm one, 
and foi these two 1easons, or either of them, the abyssal depths 
of the Chalk ocean weie probably higher: in temperatme than 
they are now, while the temperatwe of the more littoral zones 
may have been almost tropical Heat and cold seem greater 
factors ın the distiibution of Mollusca than depth of water 
Relatively cold-loving genera or species of genera that could 
only have found the necessary temperatures then at great 
depths, may now find suitable habitats in shallow water 
The ‘‘tropical Mollusca” of the Chalk might for this reason 
have been able to live at much greater depths when such 
were warmer, but me of necessity now restricted to those in 
which suitable tempeiatwies are to be met with, and since these 
are now all relatively shallow, Dr Gwyn Jeffreys may be quite 
right in saying that these extinct species have a shallow-wate: 
facies, without our being objjged to accept his inference that the 
Chalk sea was a shallow one But if we accept the Mollusca pme 
and simple as a test of depth, their evidence as adduced is un- 
trustworthy owing to the asseciation together of those of the Giay 
Chalk and the Insh Chalk band of Kilcorng Eliminating 
these, we have no patelloid shell left but Azpponyx, and the 
Chalk species was complete] different in habit to anything living 
I do not know the Chalk Chama (if the Insh form, this 1s a 
limpet) or Pinna, and these must be very rare and even pos-1bly 
drifted shells The unextinct characteristic genera are im fact 
reduced to Zerebratula, Lima, Pecten, Ar mussitum, and Spon- 
dylus, and of these all but the latte: are stated, ım the address I 
am referred to, to have been met with ın water 1450 fathoms 
deep 

It would be impossible to dispose of a question of such 1m- 
portance in a mere letter My A ject in writing 1s to elicit, uf 
possible, the exact giounds n which Messrs Muray and 
Renard base then statement that the Chalk was a shore de- 
posit , and it would also be exceedingly useful 1f Dr Woodward, 
Dr Duncan, Mr Davidson, and Mr Carpenter would give 
then opinions, and the grounds on which they are based, on 
the probable depth required by each of the Cretaceous groups, 


* Globigerina ooze 1s mainly composed, according to Murray, of 40 to 95 
per cent of carbonate of lime, omdes of on and manganese, and argillaceous 
matter 

2 Of reef building corals there 1s not a trace either in it or in any contem- 
poraneous formation, and nothing can be more opposed to all evidence than 
me supposition advocated, it will be remembered, | by “Wallace in “Island 

11e 

3 There are few traces in the ga lewd Chalk of any Mollusca except those 
that possessed calcite shells, and whae theerest were | ke as a group no one 
can say e 
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Jeffreys 1s the only one who has contributed anything definite 
towards a solution of this most impoitant geological problem, 
and for this, while believing other conclusions may be deduced 
than those he has arrived at, I and many other geologists heartily 
thank him J STARKIE GARDNER 





Animal Intelligence 


THE following notes of facts observed in New Zealand may 
be thought of imterest , ın some way they may serve to illustrate 
Mr Romanes work on ‘‘ Animal Intelligence” they are sub- 
mitted without making an attempt to distinguish where they may 
overlap the fine line between instinct and intelligence Cases 
which may show apparent intelligence o1 the reverse are recorded, 
that we may arrive at a clearer view of the truth in animal life 

The dog cannot be passed over without mention , he is always 
to the fore where intelligence 1s required Heire, where sheep 
occupy so large a share in the employment of country people, 
the colly may be seen daily exhibiting its wonderful talents in 
controlling the movements of its simple charge Its achieve- 
ments aie too numerous for recital 

Amongst buds we found the quail-hawk (F 207 @-zelandie), 
quickly learnt to avail itself of the property of the new settlers , 
it attacked both poultry and pigeons with the greatest determin- 
ation directly these foreign buds appeared at the stations and 
outlying fams The harner (Circus approxtmans), more stealthy 
than the falcon in its depiedations on the poultry, perhaps not 
less destructive, 1s careful uf possible to convey its prey to a quiet 
spot fiee from interruption, where 1ts meal can be finished at 
leisuie in secuuity It found out the use of cormucks and hay- 
stacks as mouse-preserves , in some places several harriers 
might be seen at one time perched on the thatch carefully watch- 
ing for vermin It killed the rabbit, the swift-footed hare it 
found out could be hunted to best advantage in company several 
of them would jom m the pursuit, wheeling softly with every 
double of the distressed anımal, till, quite exhausted, it lay 
stretched out in death The harne, the gull, the tein, all used 
to put im then appearance after the large grass fires of former 
days had swept miles of country , lizards, as they crept fom 
under the stones laid baie by fire, seemed the attraction for 
all these birds One autumn, when lad up with rheumatism, 
lights were brought into the room rather ealy I often heard 
the sound of scratching on the window-glass, and found it 
pioceeded fiom the efforts of an owl (Athene, N Z ) to secure 
moths from the lghted-up window panes, this was repeated 
for many evenings dung parts of the months of April and May, 
so that I always expected my evening visitor As a mouser this 
same species learnt the value of stations near bains and stacks , 
frequently, many scores of times, have I seen it keeping its 
solemn watch on a post or 1al of the barnyard (see Zoologist, 
1873, p 3621) The kakapo or night-parrot (S¢r:ngops) shows 
intelligence in its nesting arrangements the chamber at the end 
of a long tunnel is covered at the bottom with a pieat accumu- 
lation of excieta, each of these 1s an inch or more in diameter 
—the bird ıs a vegetable feeder—the warmth deiived from this 
mass is secured by the young, reversing the proverb, ‘‘It is an 
il] bird that befouls its own nest ” 

The kea (Nestor nofabilts) (see NATURE, vol w p 489) 
Its iapid development of a change of habit that led it to 
destioy sheep has proved very disastious to many mountain 
sheep-farmers It is remarkable that the discovery of the 
excellence of kidney fat should become known almost 
simultaneously though a long tiact of countiy, how were 
beginners instructed to dig then beaks into the wool just 
above the sheep’s kidneys? Horses have been wounded by 
them in the same parf, all this shows a ready means of spread- 
ing information One of the writer’s sons snared a few fine 
specimens, but they very soon became aware eof the snare and 
promptly avoided ıt When thrown at, they learn to dodge the 
stone, just ducking or moving aside One, impusoned under an 
inverted bucket, after a time thrust its stiong beak between the mm 
of the bucket and the floor, turned over the bucket and escaped 

The two cuckoos Eudanymis and Chrysococcyx offer a pro- 
blem of peculiar interest as 1egards migration The journeys 
they undeitake and accomplish across wide expanses of ocean 
are amongst the most, courageous and trying physical feats im 
bird history ‘‘as bold as a hawk,” “tas brave as a game- 
cock,” are proverbs that are befitting , but these birds deserve as 
much recognition for their adventusous daring 

When either of these species is observed flying, 1t will be 
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noticed that the wings are kept constantly in 1apid motion , there 
Is no sailing or soaring, gliding through the an on still expanded 
pions, but the bird 1s sustained by determined work Hele in 
the South Island they aie to be seen from the end of the fist 
week in October (finthe: to the north earlier) till Maich, or even 
Apul , the remainder, of the year they are not seen in ths country 
Every pat of the islands is known to the Maories , there 1s no 
distiict where they could winter without the fact becoming 
known The whistler, o shining cuckoo (Chrysococcyx) has 
been observed ın the month of October at Te Waharu, Chatham 
Isles, on the beach and 1m trees exhausted, wet as though from 
spray , looking at the penod of its azitval, and 1emembeuing that 
Te Wakaru is the north-east corne: of the large island, it points 
to the probability that some birds a:rive there direct from the 
wam and distant north, and not fiom New Zealand, from which 
the Chatham Island gioup lies easterly from Cook s Stiaits about 
500 miles Fiom my own observation I am inclined to believe 
that with this species the first emmgiation sets in fiom the 
west coast of the South Island of New Zealand about the end of 
Decembei, as I have observed adult bunds in numbers on the 
sand dunes close to the sea, probably preparing for departme 
They make use of the warmest domed nest of our native insect- 
eating buds, the very 1a1e exceptions afford but two o at most 
three exceptions in thirty years’ obseivation, m one of these 
cases an egg found in a nest of the blight-bird (Zosterops) 
approximated in colom those of the dupe, because it was 
diypped in an open nest? A good example of approaimate 
coloration came unde: notice in the case of a wounded bittern 
which was secured and placed under a coop on a piece of giass , 
she laid an egg of a pale green colour , unde: ordinary conditions 
a buff egg would have very well matched the flags of dead sanpo 
(Zypha) and faded water giasses, of which its nest 1s composed 
The kingfishe: (Halcyon) gives a good instance of cleanliness, 
most necessary in a close nest, containing fiom five to seven 
young birds, which remain at home until they can fly well, the 
entiance of the tunnel to the nest chamber 1s an upwaid slope, 
whilst the eggs ae saved fiom rolling out by a 11dge on the edge 
ofthe nesting place In another species the flycatchers (Azp7- 
duia) cleanliness 1s attended to thus the young back themselves 
to the edge of the nest to void exciement, which .s taken away 
by the old birds In the slight nest of the wood-pigeon (Caz po- 
phages) cleanliness 1s provided fo. by the open work of the 
stiucture, so that the dried excreta of the young pass thiough 
the spaces of the concave platform The tu (Prosthemadei a) 
enjoys the faculty possessed by the keas, gulls, teins, and many 
other species, of quickly making known events of mteiest, as, 
for instance, In a gorge of one of the great 11vers, some chery- 
trees rewaided the care of a settler with a fine crop of fruit, a 
wandering tm found this out, immediately the fruit was attacked 
by numbeis of these beautiful buds, and the crop cleared off 
The tws had to travel some miles ftom a wood to the cheny- 
trees Another instance of the possession of this quality could 
be witnessed here at the present moment {Aprl 23), from 
the midst of the massive armed leaves of a vanegated 
aloe has ansen a stately and erect column of blossom 
reaching upwards to a height of twenty-four feet , its bracts, 
between thnty and forty i number, laden with 11ch golden- 
coloured floweis spread out mm formal anay A bell-bud 
(Arthornts) first discovered the richness of the nectaies of this 
foreign plant Soon bell-buds and tus assembled theie, a most 
pleasing sight , their eve1-varying motions and postures could be 
distinctly seen as they flitted about, daited between or hung 
suspended from the blossoms whilst piobing for the honeyed 
sweets It has become a floral play-place, a stage enlivened 
throughout the day with songs and aenal movements , even when 
the sun has retned behind the westein hills, when bees have 
winged away to distant hives, a bell-bud #1 two will yet linger, 
as if to the last minute they would extiact some luscious drops 

Since its arrival here in 1856 the blight-bird (Zosterops) has 
shown some notable changes in habit that are m accord with 
the different conditions under which 1t now hives im this country 
fo. some years after its anival it built a suspended, s#mewhat 
hamm6ck-shaped nest, in which it laid three eggs , finding from 
eaperience that its nest was unmolested by snakes or other egg- 
robbers, it saved itself much pains and labour by commencing 
to fix its home ina spray It, lke the goldfinch (F cazdushs), 
freely availed itself of the sheep paddocks, and collected wool 
as an excellent fabııc for nests very 1eadily obtamable , I have 
seen nests of this species almost entirely constructed of ıt One 
of its familiar names was c@nfermed because it helped to clear 
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fruit-trees of blight and other insect pests , ıt soon found out the 
excellent food that a variety of fiuits afforded , when trees were 
netted to secure them from its attacks, it learnt to find out where 
the meshes of the nets were stietched to then full extent, and 
there made its ingress and egress to the frgit beneath The robin 
(P albifrons} visits conservatories for ‘the sake of insects, 
we have known*them make daily toms round a glass-house, 
waiting til. flower-pots have been igmoved,, when they have 
eagerly picked up the lurking s A that hid beneath, thus 
easily eainmg a hearty meal The laik or pipit (Anthus, N Z) 
for a similar 1eason will leave uncultivated tussock land to follow 
the trench made by the gardener’s spade, and thus get an 
abundant supply of the larvee of the brown chdffer-beetle I wish 
to say I do not think this a general habit of the pipit, but I have 
geen several of the species thus well employed 

The yellow-bieasted :obin (P macrocephala) and the wren 
(Acanthisttta) will at times use man’s buildings for their homes 
Nesting material offered to this 1obin and to the flycatcher have 
been 1eadily accepted , the latter species made use of some red 
cotton wool tkus put ın its way, but worked it up so that it was 
not seen from the outside In some cases I have known the 
last-named neat architect to add a 11m to the nest when the 
young requned more room The chaffinch (F caleds) here 
follows the traditions of its native land, tricks ont the exterior of 
its beautiful nest with lichens, and im many cases supplements this 
material with fragments of newspaper, for lichen 1s scarce here , 
singularly enough this hereditary habit outweighs its sense of 
concealment, as ıt places its nest thus adorned on trees without 
lichen on their park 

The sparrow (F domestica) is 1emarkable for*the ease and 
readiness with which it modifies its nesting habits to suit circum- 
stances , 1n the very heavily topped tı palms (Cordyline), where 
the divergence of the bianches 1s hidden by a massive thatch of 
long ensiform leaves, sometimes a common roof shelters many 
compartments , the gregarious instincts of the species are thus 
carried out at breeding-time, fiom one of these commumities we 
have taken thirty-one eggs and fourteen young buds at once. 
On the shelterless ‘‘ plains” 1t has been known to modify its old 
habits by bulding on the mound, or in heavy 10ad cuttings its 
nest may be seen in a crevice of the bank, o1 1t builds in some 
fissure in the cliffs ove: the sea, just below man’s 1each, it has 
taken possession of intricate passages in a heap of coils of 
fencing-wire , in this last-named instance poultry feathers for 
lining had to be brought fiom a mule distance, but then the 
situation promised securily 

The weka (Ocydrunius), as cutlous as a magpie, knows the 
value of a frurt-garden, and that a poultry-yaid tunishes eggs I 
have seen ıt pecking at- the sxin of a dead lamb with heavy 
blows, and the insects being driven out, it has tugged away at 
the decaying skin till ıt has been able to pick up the insects that 
lay underneath The dotterel (C, decenctus), red-bill (4ema- 
topus), paiadise duck {Case ca), all simulate lameness or distiess 
to lead wayfaiers from ther young and afford them opportumty 
for escape or concealment . 

The Australan magpie (Gymnorfina) has given us some 
noteworthy imstances of its mtelligence and resource under diff- 
culties a pair bred here fo. some fears , one season the young 
were taken, the wings cut very close Some impatient creatme 
who could not endme constant and sudden attacks shot the 
male bud, the young were given away except one poor one, 
which turned out to bea male In the following season the old 
hen was seen building very high, as usual, in a blue gum (#zca- 
lypius), there she was observed feeding young, at length a 
young one flew from the nest, and, when sufficiently strong on 
the wing, together with the old hen left the district Now the 
poor male with the wings cut®was never able to use from the 
giound further than, by jumpin@, he had never flown at all, as 
the stumps of the quills remained m the wings This was the 
only male to which the hen coald have had access Whilst the 
hen was inten: on new family cares, the crippled male died 
Anothei pai: on the plams, where sticks were scarce, availed 
themselves of a supply of binding-wire fiom a patent reaper and 
binder, the wne cut in lengths furmshed an ample supply of 
Jasting material for the nest 

The big gull (Learns dominicanis} mstantly finds out a dead 
beast, and makes the fact known, ıt attacks sickly lambs or 
sheep that are qast by pecking out the eyes, thus securing its 
piey by 1endering itghelpless I have seen it ascend with a shell- 


1 See Muttherlungen des Ornithologrschen Verermes in Ween, No 3, 
Marz 1884, p 35 s 
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fish to a considerable height, and drop it on to a shallow in one 
of the bays, recover its prize, and drop it again and again to 
obtain the fish within Many weeks before nesting time these 
birds visit the old breeding stations, as if to estimate the repairs 
that will be necessary to render the old nests available, this 
visit 1s carried on witi§great clamour A cormorant (Graculus) 
was shot at and wounded at a tench-pond at Rockwood, it 
kept ın the pond, ıt could not fly. A dog was'sent in to fetch 
it out , 1t faced the dog Nsolutely, which turned tail , this part 
of the animal was immediately seized by the cormorant, who 
was in this singular manne: towed ashore, but its odd feat did 
not seive to save its hfe The fantail flycatcher (2A:p:dura) 
enters houses ın pursuit of flies glancing from room to room, ıt 
soon cleas them of these insects Dr Otto Finsch in us 
** Ornithological Letters from the Pacific” mentions this habit as 
witnessed by him heie 

Amongst hymenopterous insects the Sphegide: offei instances 
of intelligence A specie$ of Sphex with orange-coloured body 
dep8sits the benumbed or torpid bodies of spiders m some ce- 
vice for future use An individual of this species had its hole 
in a dry corne: beneath the plate of a long veranda One day 
1 observed it dragging a victim along a gravelled walk that was 
parallel to the veranda, the small stones and grit made its 
progress very difficult After very trying struggles with these 
impediments it displayed a remarkable degiee of intelligence, 
by which ıt gained its ends It altered its course and made for 
the veranda, ascending the smooth, painted board that adjomed 
the gravelled walk After slowly tiaversing seven inches of per- 
pendicula: ıt came to a rounded beading which projected out- 
wards Now, came its supreme moment of physical exertion 
The body of the spider apparently was too heavy to 1endei the 
aid of wings available After several pauses in its progress it 
slowly yet surely surmounted the difficulty presented by the pio- 
jecting beading, ggined the level boards of the veranda, along 
which it tiavelled iapi@ly with its burden, which it sometimes 
dragged, sometimes pushed before it By the expenditure of 
great exertion in surmounting the beading it gamed a smooth 
and level 1un to its home of thuty-nine feet A species of 
Mantis iemains so still on a leaf of its own colour that it 1s 
difficult of detection , it takes its prey by suiprise, darting for- 
ward its aimed fore-limbs with a sudden spiing 

I have had in the shrubbery a colony of Phasmee for the last 
nine or ten yeais In all that tıme they have remained almost 
entirely on one tree (Oleurea Foster:} Yet, accustomed as I am 
to them, they place themselyes so much in a line with the spiays 
of the tiee that they are difficult to discern , ım drizzling north- 
east weather some dark markings appeai along their bodies, 
which match the wet spiays wonderfully It should be noted 
that the Australian magpie, the halcyon, and many imsect-eaters 
have for years bred and lived in the trees or banks near them , 
yet they still survive, notwithstanding the proximity of these 
enemies to insect hfe Š T H POTTS 
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THE following extract from a letter which I Fave just 1ecerved 
hom Mi J H Wheelwiight appears to me of sufficient interest 
to publish in you columns,eas it serves to give, among other 
things, a good deal of new and first-hand information on one of 
the most impoitant hanches of compaiative psychology, viz 
that relating to feral and paitly wild domesticated animals 

GEORGE J ROMANES 


Cattle very easily relapse fiom domestication They become 
distinctly nocturnal ın their habits , therr sense of smell 1s very 
strong Wild cattle degenerate 1apıdly in size, owing, I think, 
to the persecution of the young heifers by the yearling bulls 
In three or four generations in Queensland wild cattle evert to one 
unifoim colour, a dun colour o diy brown with a yellowish stripe 
along the spine, and a yellow nose Wild cattle will remain all 
day long concealed in the depths of thick, inaccessible jungle— 
“bungalow saub” o1 ‘‘ mallee” we call it in Australia—issuing 
forth at night to graze and drink, and it requires much care and 
very had mding to entangle a few of them among a lot of quiet 
cattle and secure them Austialian cattle have many habits their 
domesticated progenitors have lost For instance, ın summer- 
time grass becomes very scaice near the vers, and the cattle 
walk in from their fe€ding-giounds as much as ten o1 fifteen 
miles to water, marching in long strings and feedjng back again 
Young calves of course could not do this »I have frequently 
noticed two or three cows far out on the plain, who, when they 
saw me, would lift their heads antl watch me Presently I would 


come across a kind of crêche, a mob of perhaps tlfirty little 
calves all lying snugly in some small, sheltered dip of the ground, 
left there ın charge of the sentinel cows by then mothers who 
had gone nto water Now as soon as these calves saw me 
they would try to hide-—do ıt very well too, under any little bush 
there might be handy, and he close until I got off my horse and 
touched one, then he would jump up, and, no matte: how 
young, make a staggering charge at my legs He would give a 
peculiar cry at the same time, which would bring the guardian 
cows in at a full gallop and give me reason to mount at once 
Cattle have extiaordinary omg power, so have horses 
Cattle recognise twdivzduals in a very extiaordinary way If 
have had considerable experience in dioving large heids, say 
1000 or 1200 head, long journeys extending over many months 
I have been stiuck with the fact that, a week after that herd has 
been tiavelling, every beast ın it seems personally acquainted 
with every other that 1s, 1f a strange cow or bullock were to 
join the hed, that cow or bullock would be immediately ex- 
pelled When a herd is travelling thus, each beast in a very 
few days takes up his position in the mob, and may always be 
found in the van, the reai, or on the nght or left wing, the 
strongest cattle leading That cattle and horses can swe// water 
1s a delusion Cattle and horses always have their particular 
fiiends , at night when cattle are camping on a jowney, there 
1s always much bellowing and fuss until certain cdvertes of friends 
get togethe: and lie down comfortably A beast olind of, say 
the /e/¢ eye, always travels at the outside of the vig/f wing of 
the drove A beast that has been scratched sufficiently to draw 
blood will be hunted and pursued by all the rest Cattle have a 
habit of appointing cetan camps or rendezvous, where, on any 
alarm, they congiegate Half-wild cattle are sometimes very 
difficult to drive off these camps Wild cattle aie singularly 
clever ın concealing themselves, as are all wild beasts, and will 
hide in half a dozen little bushes no one would suppose would 
hold a calf 

Wild “dingo” puppies, taken away from then mothers, are 
easily ieaied, but neve: lose their inborn savagery they aie 
not to be trusted near poultiy, sheep, or cats The chief diffei- 
ence between them and their civilised brethien 1s, if, say a 
collie pup misbehaves himself and ıs kiched, he yelps, sticks 
his tail between his legs, and rans away, whereas his wild 
brother, with his tail erect as that of a Dandie Dimont terrier, 
snaps viciously at the foot which hicks him I have owned a 
pure-bred dingo (‘‘ warrigal” we call them) which ran with our 
kangaroo dogs, and the dog would worry one of his own kind 
with as savage a zest as would any of the gieat powerful hounds 
with which he had associated himselt As to fergning death, I 
think the Australian ‘‘ dingo,” or ‘f warngal,” a good case in 
point We once ian a wild dog with three powerful kangaroo 
dogs, noted for their killing powers , they caught him, worried 
him, and he lay for dead, at any 1ate the hounds thought he 
was done foi , they lay down quite contentedly to 1egain their 
wind We cut off the waingal’s biush, and he gave no sign 
Just as I was getting on to my horse, I saw the supposed coipse 
open one eye Of course we put the thing beyond a doubt A 
kangaioo dog has been known to run down a dingo bitch at 
heat, line her, and then kill her The worst and most dangerous 
wild dogs ın the Austialian pastoral districts are Zalfebred ones 
Kangaroo dogs should be, I think, about thiee-quaiters grey- 
hound-—the rest either mastiff or bull-dog , such a dog should be 
able to catch and kill almost anything 

A doe kangaioo, when hunted and hard pressed, will throw 
the young one out of the pouch into any handy clump of sciub 
or tussock of giass The ‘‘Joey” accepts the situation, and 
males himself as small as eve: he can, in fact, in looking for 
him, all you ever can see are his bught eyes Young kangaroos 
seem to possess exactly the same instinct as the calves of wild or 
semi-wild cattle, that®of concealing themselves Young kan- 
gaioos soon adapt themselves to circumstances, and make them- 
selves comfortable at the bottom of the pocket of a jacket 

I remember that once upon a time, about 1856, we caught a 
biood of wild ducklings, which we took home and put under a 
hen These ducklings, not one of them fledged, walked g mile 
and a half along a very dusty road to the place whence we had 
taken them, and rejoined, as I hope, then progenitors Ow 
black boys tracked them 


Diffusion’ of Scientific Memoirs 


In some of the numbers of NATURE which have 1ecently 
reached me I find that Prof ‘ait “has bioached a subject of 
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extreme importance to societies interested in the distribution of 
then publications, and in the receipt of publications from kindred 
bodies Although Iam connected with a small society which 
has Intheito only enjoyed an ephemeral existence, I tiust that a 
brief account of my experience in the distribution of publications 
may have a little value Early m 1883 more than 250 copies of 
our publications were distiibuted amongst the leading societies 
and librauies throughout the world On my exchange list I now 
have 271 names, I also send to about 100 members of the 
Society A few copies of our publications have been sent to 
persons who have made seismology a specialty With each 
volume there was inclosed a printed form to be filled up and re- 
turned, both as a receipt and asa statement of other volumes 
which might be requned The institutions to which volumes 
were sent weie as far as possible selected as having an interest 
in scientific investigations Especial care was taken to forward 
volumes to institutions established ın earthquake-shaken or 
volcanic regions, as for instance to many parts of South America, 
New Zealand, Central Sibena, Iceland, &c 

In many cases our 1ecerpts were returned In others societies 
returned their own special forms A few societies sent us their 
publications in return One society very kindly made a collec- 
tion of earthquake literature for us Several- others made 
special applications for particular volumes to complete the series 
of our publications Jl about half the cases, however, T find 
that no noine whatever was taken of our gift 

Fo. example— 


For 34 volumes sent to institutions in England 17 receipts were received 


n 40 ” ” ” Germany 22 n ” 
3 49 i ji the United States 3r a j 
&e, &e, &c 


One result has been that our distribution list has been reduced 
In one or two instances, where I know that earthquake litera- 
ture cannot fail to be acceptable, the omission to send acknow- 
ledgment has been overlooked, and I continue to post our pub- 
lications 

No doubt many societies publish lists of presents These 
may be useful to the members of such societies, but they are 
valueless to donors who are not favoured with such publications 

The fact which 1s most to be regietted 1s that these omissions 
have resulted in many libraries not being av courant with the 
latest information 

Now supposing that the publications in question have any value 
whatever, 1t 1s natural to seek a cause for this state of affairs 

In many instances the omissions may be due to negligence, 
whilst in othe:s they may be due to institutions having failed 
to establish a system for their correspondence 

From my own communications with various societies it 15 
evident that many of them neither possess forms for routine cor- 
respondence no have they the means for facilitating reference 
to ordinary or extraordinary correspondence Sheets of plain 
notepaper, envelopes, pens, inh, and a few postcards constitute 
the business equipment. 

Those societies which possess forms fo: the acknowledgement 
of presents, &c , often sacrifice fivepence for the postage of an 
elaborate document wheie a wrapper or a three-halfpenny post- 
card, although wanting in formality, would attain the same 
result Although learned societies are not institutions where 
business 1s a specialty, many of them might possibly derive 
benefit by the adoption of more business-like methods At 
present ıt would appear that there are many institutions which 
are as equally indifferent to the circulation of their own publica- 
tions as they are to receive those of others 

JOHN MILNE, 
Hon, Sec of the Seismological Society of Japan 

Tokio, June 7 
e 





Suicide of Snakes 


THE letter of Edwad F Hardman in NATURE (vol xxx 
p 452), with reference to the suicide of black snakes, recalls an 
incident which I once witnessed§ I was quite small,®but my 
memory of the strange occurrence is very clear and distinct It 
was in the State of Illinois, when at that early day a short, thick 
variety of rattlesnake was very numeious, so much so that the 
State acquired an unenviable reputation in the older parts of the 
Union Farmersin “bieaking pranie,’ as the first ploughing 
of the prairie sod was called, would kill them by dozens in the 
course of a single summe: They were very venomous, but 
owing to then sluggish natufe and then iattle, which was always 


sounded before an attack, but few persons were bitten by them 
Moreover, there was little danger of death if prope: remedies 
were applied at once 

I was oge day following one of the laige breaking ploughs 
common at that time It was drawn by five o1 six yoke of oxen, 
and there were two men to manage the plough and the team 
As we were gog along, one of the men discovered a 1attle- 
snake, as I iemember about twelve o1 fourteen inches in length 
They rarely exceeded eighteen or twew€y inches, so that this one 
was probably about two-thirds grown The man who first saw 
it was about to kill it, when the othe: proposed to see 1f ıt could 
be made to bite itself, which ıt was commonly reported the rattle- 
snake would do if angered and prevented from escaping Ac- 
cordingly they poked the snake over into the ploughed ground, 
and then began teasing it with their long whips Escape was 
impossible, and the snake soon became frantic at its mneffectual 
attempts either to injure its assailants gi to get away fiom them, 
At last it turned upon itself and struck 1ts fangs into ıts own 
body, about the middle - 

The poison seemed to take effect instantly The fangs were 
not withdrawn at all, and if not perfectly dead within less than 
five minuzes, it at least showed no signs of life That it should 
die so quickly will not seem strange if ıt 1s borne in mind that the 
same bite would have killed a full-grown man in a few hours’ 
time 

The men watched it long enough to be sure that ıt would not 
be likely :o move away, and then went on with their work I 
trudged around with them for an hour o1 moie, and every time 
we came where the snake was I stopped and looked at it, but it 
never moved again In this case I do not 1emember that the 
snake had beeninjmed at all Ihave often héaid of rattlesnakes 
biting themselves unde: such circumstances, but this was the 
only case that ever came under my observation 

Ongole, India, June 17 W R MANLEY 





Sky Glows 


AS we appea to be having a ietuin of the gorgeous sunset 
phenomena with which we were favoured towards the end of last 
year, a bref mention of twò of the most brilliant displays that I 
have 1ecently had the good fortune to observe may be of sufi- 
cient interest to place upon record in the pages of NATURE, 
The ‘‘afte:-giow ” though veiy brilliant, has not of course 
attracted the attention ıt would have done, on account of the 
twilight, if it had not been for that circumstance, I think the 
recent displays of the phenomena would have been quite as 
gorgeous as those of last year It would certainly have been so 
in the case of the ‘‘after-glow ” on June 22, the ‘‘ glow” on 
that evening at nine o’clock reached an altitude of 45°, and 
extended fiom the north to the west-north-west point of the 
honzon Fo an altitude of about 20° the glow was of a beauti- 
ful crimson tmt , above that altitude it was of a pale pink fading 
away gradually towards the edge to a pale oange On that 
evening the 1eddish glow was not confined to that part of the 
hoizon wheie the sun had gone down, but extended over the 
entire sky from the west to the east, the whole celestial vault, 
which was quite free from clouds, appearing to be slightly tinged 
with red So conspicuous was this redness of the sky that a 
lady friend remarked—before her attention had been called to it 
-‘* How red all the shy 1s ” 

On the 7th mst the “glow” equalled in brilliancy, though 
not in extent the display above described At 8h 45m pm 
it reached an altitude of about 30°, and extended fiom the west- 
south-west to the north-noith-west point of the horizon The 
redness of the whole sky, which was so noticeable on the former 
occasion, was Wanting on this. On both occasions the ‘‘ glow” 
was not visible for more than an hour and a quarter afte: sunset. 

Dalston, E , July 12 B J HOPKINS 





Maz Y of your correspondents have 1efeired to the “‘ remark- 
able appearances of the sky ” at sunrise and sunset last year, but 
I have not observed any reference to the following —On the 
moining of Novembe: 30 I was on my way fiom Basle to Calais 
by the St Gothaid mall train, and observed the whole eastern 
sky become ht up as though there Were a splendid sunnse, the 
large: print of a newspaper was easily readable at the carriage 
window On referring to our watches we found it was § o’clock 
by Basle tme Dyring the next half-hour every trace of the 
phenomenon giadually vanished FRANK PETRIE 

„My 11 . 8 
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Firebail 


READING W G Smiths remarks on lightning in last week’s 
NATURE (p 241), recalls to my mind a ball I saw dunng a 
storm in the autumn of 1881 The storm had lasted some time, 
and I sat 1eading a yttle back from an open window but facing 
it Suddenly ıt bec€me so dark that I could no longer see I 
dropped my book and looked out <A ball ef fire was passing 
through the window ento the room It moved very slowly 
onwards and downwaids towaids me, and became almost sta- 
tionary over my book At first I thought it rested upon it, but 
I soon saw it was moving slowly across Having passed over 
the book, ıt turned ın the direction of my hand, paused just 
beneath 1t, and then sank towards the carpet At this instant a 
peal of thunder crashed over the house—at was the very loudest 
I have ever heard ANNIE E COCKING 

The Elms, Bedford Park, Chiswick, W , July 14 





: Butterflies as Botanists 

THERE can be no doubt, as pointed out by Fntz Muller in 
your last issue (p 240), that the habits of insects often indicate 
affinities in plants There 1s doubtless a strong affinity between 
the Solanacese and Scrophularinee , the small oval pollen ıs 
almost identical in both The habits of fungus parasites some- 
times disclose similar relationships, often more real than 1s at first 
apparent , we have an example of this ın the fungus of the potato 
disease, Peronospora infestans This parasite 1s almost peculiar 
to the Solanaceæ, bemg especially destructive to Solanum, 
Lycopersicum, and Petunia, but at times it invades the Scrophu- 
larinee and grows on Anthocersts and Schizanthus It ıs not 
common to find one parasitic fungus attacking the members of 
two natural orders of plants, but other examples ae n ge 


@ 
A Cannibal Snake 


ABOUT eighteen months ago, just previous to my leaving 
India, at Devalah in the Wynaad, the horsekeepers chased and 
killed a large cobra, 5 feet 4 inches, previous to death ıt was 
thrown down n front of the door of our house, when, after a good 
deal of twisting and wavy contortion of the body, ıt disgorged a 
small rock snake over 4 feet in length I had heard of the same 
thing before ın India, so that I do not think canmibalism in 
snakes is so uncommon as Mr Evans thinks 

JOHN FO1HERINGHAM 

96, Netherwood Road, West Kensington Park, W., July 12 








FOURTH NOTE ON THE ELECTRICAL 
RESISTANCE OF THE HUMAN BODY 


ie my communicatior to NATURE (vol xxix p 528) I 
described the use of alternating currents and the 
telephone for the above purpose, and promised to en- 
deavour to obtain at least an approximate measurement 
of the EMF developed in the secondary coil of an 
induction apparatus his promise I now propose to 
fulfil But before proceeding to the special subject of the 
present note, I should wish to draw attention to a paper 
which appeared on the 15th of the same month in the 
Asclepiad, by that able expermmentalst Dr B W 
Richardson He therein describes not only experiments 
made with the large induction coil of the Polytechnic, but 
also others made as early as 1868 in conjunction with the 
late Mr Becker, the objec of which was to obtain a 
measure of the resistance of animal structures 

“The results,” says Dr Richardson, “were not fully 
satisfactory They were variable even when the condi- 
tions under which the experiments were made were 
entirely the same This variability we found to be due to 
decomposition of the animal substance, a decomposition 
which, however feeble the battery, was sufficient to 
destroy the precision we desired to obtain.” Putting the 
more recently comed word “ polarisation ” for decomposi- 
tion, this expresses exactly the difficulty descnbed by me 
in my first note “It was, however, possible,” says the 
doctor, “to make out that blood cofiducted better than 
any other structure of the body, and better than water” 
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I can now fully corroborate this excellent observation, 
and perhaps extend its application 

Physiological and even pathological fluids, such as the 
serum of dropsy, conduct far better than muscle, bone, 
and nerve Qne instance out of many mayserve Inthe 
very first case recorded in my communication to NATURE 
(vol xxvn p 151) the lowest resistance obtained from foot 
to foot was 2300 ohms The patient was then very 
emaciated, but quite free from dropsy Towards the end 
of the case, which after death proved to be one of ulce- 
rative endocarditis, as I had considered ıt to be during 
hfe, shght but distinct dropsical effusion ın the 
lower extremities setin, the resistance sank at once to 
7oo ohms, and I had to discontinue my observations 
from the evident change of electrical conditions I have 
since verified the same fact many times, and on ıt I partly 
found the belief, already several times stated, that “the 
human body, in spite of its large amount of hgud con- 
stituents, follows a similar thermal law of resistance to 
that influencing solid conductors, though in a very much 
higher ratio” (NATURE, vol xavul p 152) 

Dr Richardson does not seem tohave attempted to deter- 
mine the resistance of the living body, which Du Moncel, in 
1877, did, and with fairly accurate, 1f unpleasant, results 
(NATURE, vòl xxix p 528) On the discovery, however, m 
1879, of Prof Hughes’s electric balance, he resumed his ob- 
servations, this time with an alternating induction current, 
though he does not himself notice the important change 
His results are unfortunately taken in arbitrary units on 
the graduated scale of 200 parts originally applied to Prof 
Hughes’s instrument If there ıs any way of reducing 
these fictitious to absolute values, my work will be both 
hightened and assisted by a proved observer Blood-clot 
and serum, white and gray nervous substance, muscle, 
bone, coagulated albumen, gelatine, and pus were all 
tested Some of the results were excellent For sinstance, 
fat, which by one experrmenter has been stated to increase 
the conductivity of the body, 1s found by Dr Richardson, 
as I also have found it, to be an absolute non-conductor 
It is almost unnecessary to say that, with so skilled a 
chemist and physiologist, all proper temperature correc- 
tions and other similar precautions were most strictly 
observed 

I can now proceed to the main topic of my present 
note On receipt of the Wurzburg dynamometer it was 
put in adjustment, and a strenuous effort made to com- 
pare the indications given with a constant and an alter- 
nating current, to both of which it is sensitive But the 
movable suspended coil made of an ivory core, with a 
double weight of silk-covered copper wire, hung by a 
platinum hook, and dipping by its other termimatiron into 
a vessel of strong sulphuric acid by means of a platinised 
platinum plate, 1s very heavy , takes a long time to get 
to its full deflection, thus allowing the battery to run 
down sensibly, and, what is worst of all, has a tendency 
to “integrate” By ths I mean to sum up, by its 
mechanical! mertia, a large number of small, intermittent 
pulls as given by the reversed current, into an almost 
identical deflection (less, of course, losses) with that given 
by the one steady pull of a continuous current In spite 
of its beautiful workmanship, ıt had to be discarded for 
the present research Somewhat in despair, I fell back 
on a similar instrument, shown by me at the Oxford 
meeting of the Physical Society in Jung 1882, and there 
heavily abused The moving coil in this 1s made of silk- 
covered aluminium wire to insure hghtness, and the 
bifilar suspension 1s made of the silver-gilt wire used for 
mihtary epaulettes and facings It ıs the work of my 
own poor hands 

Herr Obach then stated, and the statement was re- 
peated in your columns, that this material had already 
been used by Messrs Sjemens for their “ dust-re- 
corders,” but had failed by difficulty of making contact 
On testing my httle toy, I found its resistance had not 
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altered in twenty-five months one fiaction of an ohm, and 
that 1t moved briskly up to 1ts maximum, standing there 
quite long enough for a good observation Indeed, in 
spite of 1ts condemnation by a jury of experts over two 
years ago, it was still so lively that I thought ıt better to 
check extra swing by a small platinum paddle 1 cm 
square moving in sulphuric acid 

On a metre scale, at one metre distance, the reflected 
image in a telescope gave 365 mm deflection’ with the 
whole induction current from Prof Kohlrausch’s metre- 
bridge, as described in my last note 

The object now was obviously to obtain an independent 
measure of the actual EM F to which this deflection 
was due The quadrant electrometer, or some other 
delicate potential measurer, of course suggested itself A 
trapdoor portable, kindly lent me by Prof McLeod, re- 
fused to take notice of my wretched little currents, limited 
as they are by human susceptibility I do not possess a 
quadrant, nor will the Royal Society, though twice asked, 
lend me one Here again my friends at Coopers Hill 
came to my rescue, and I have to express my thanks, not 
only to Prof McLeod, but also to Prof Stocker and his 
excellent demonstrator Mr Gregory, for their assistance 
With my Kohlrausch induction bridge in a big bag I 
Journeyed to Egham, and thence on foot to Coopers Hill 

The formula to be made use of was obvious It is 
given in Prof Adams’s Cantor lectures, and has been 
kindly verfied for me by Piof Hopkinson In ıt the 
needle ıs connected with one pair of quadrants, so that 
P= V, In this case— 


Deflexion = ZV; ~ Vy 


Prof Adams has since shown me a different, and per- 
haps better, way of working, which I intend to make use 
of in the future It was found that the two fine quadrant 
electrometers at Cooper’s Hill College were unavailable , 
the one given by Lord Salisbury not admitting of the 


needle being placed in connection with either pair of 


quadrants, the other being disabled by some casual 
contact We therefore with heavy hearts made a last 
struggle with the old Elhott pattern and single quadrants 
This succeeded admirably, and on a mean of the four best 
out of six observations, we obtained a deflection of 107 
with the intermittent current “In order to be quite sure,” 
Mr Gregory wiote to me next day, “of the true value of 
the mean deflection we obtained, I have executed mea- 
surements with different numbers of cells In tl.ese, the 
negative pole was to earth, the positive being connected 
at will to either pair of quadrants, and the needle also at 
will to either pair, giving four readings for each observa- 
tion I give only means, which agree well 


EMF Defi & 
21 volts 32 75 149 
20 y 63 75 151 
47 5 161 75 146 
Mean 1486 
& was calculated from the formula 
=É (1; = vy 


By calculation, using the mean value of &, the EMF 
to give a deflection of 107 came out 38 By observation, 
using an EMF of 38 volts, the deflection was 107 25 
This agiees so well with the calculated value that it will 
be easy,to evaluate the EM F @orresponding to aify de- 
flection by the above formula ” 

The effect of rapıd alternations seems to be to lessen 


the deflection, though Mr Glazebrook stated, in a paper - 


read before the Physical Society, that with between 10 and 
120 contacts per second the result, 1&8 charging a con- 
denser, was not perceptible 


t Phe bridge arrangement being entirely disconnected 


On the whole therefore, though I agree with Mr 
Gregory that we have not obtained a measure of the 
maximum E M F , but only an mtegration, disregarding 
sign, the approximation 1s, I hope, superior to any made 
before, and affords a good general bass fo: farther work 

W H STONE 
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GAS-BURNERK 


Te economist who wished to point the moral of a 
healthy competition in industrial commerce could 
scarcely find a better instance to his hand than the pro- 
gress made by gas illumiation under the impetus given 
in the last few years by the rise of electric hghting It 1s 
not overstating the case to say that greater Improvement 
in the use of gas has been made since Jablochkoff intro- 
duced his electric candle than in the previous sixty years’ 
history of gas lighting Compared with the recent deve- 
lopment of mvention, the long penod of non-competition 
appears almost stagnant With the introduction of elec- 
tricity arose a populai demand for “ more light” Witha 
new illuminant competing fotr favout, consumers giowled 
more openly at “bad gas” and high gas bills Each 
advance of the electric hght was greeted with acclama- 
tions by the popular voice, shareholders began to tremble, 
and gas shares came down with a rush It was time for 
gas managers and manufacturers to bestir themselves 
The happy days of a monopoly in hight seemed*over The 
consumers have reaped the benefit Unde: the stimulus 
of competition the pnce of gas has been lowered, im- 
purities have been cutdown Some half a dozen years 
ago the great London Companies wese endeavouring to 
prove before a Parlhamentary Committee that coal-gas 
could not be purified from bisulphide of carbon without 
creating such a nuisance as to be intolerable Their 
object was to do away with the lime purifiers, made neces- 
sary by the regulations of the Gas Referees, and to use 
only oxide of iron Since the advent of the electric hght 
not a word has been heard about the impossibility of 
purifying coal-gas by lime On the contrary, every effort 
is now made to supply gas as fee from sulphur as 
possible But while the gas has thus been improved in 
quality and lowered ın price, a still greater improvement 
has been effected in the methods of burning it By the 
application of the regenerative principle to gas-burners, 
the illuminative value of coal-gas has been doubled 

But in spite of the great advances made in gas-buiners, 
the public Fave by no means yet*reaped the full benefit 
Owing to the carelessness of gas-fitters and the ignorance 
of consumers, the great majouity of those who light their 
houses by gas waste at least 20 per cent of their gas as 
an illuminanng agent If the flame smokes, or flickers, 
or gives a poor light most peopl@ put it down to “bad 
gas,” when .n reality the burner 1s unsuitable, or worn out, 
or the supply pipes (nearly always too small) are choked 
To all who burn coal-gas in their houses, and ate troubled 
with “bad gas,” we can heartily recommend “ Gas- 
Burners, Old and New,” by Owen Metriman 

This little book, published at a price which places it 
within the reach of a large public, describes very plainly 
in popular language the ev@lution of the best modein 
burners of Sugg, of Bray, agd of Siemens, fiom the 
original “cock-spur burne: ?” of Murdock, and Accum’s 
“tube with a simple orifice, at which the gas issues in a 
stream, and if once hghted will continue to burn with the 
most steady and regular light imagmable, as long as the 
gas 1s supphed” ‘The illustrations are all that can be 
desired 

Owen Mermman has taken pams to msist on the two 
great desederata of gas-burneis—high temperature and low 
temperature, but we think he has gone too far im at- 
tempting to give’a popular “theory of lummous combus- 


* “Gas Burners, Old and New” By Owen Mernman (London 
Walter King 1884 ) «e œ 









’ -We are told that “the various gases which con- 
- ordinary coal-gas do not all burn together in the 
23... thus hydrogen is the first to burn, taking fire 
as soon as gf issues from the burner, while the 
justion of héa hydrocarbons does not commence 
il'they enter the hotter portions of theeflame.” Again 
Owen Merriman say% “the amount of light developed 
by any coal-gas flame is. directly proportional to the 

gree of intensity to which the temperature of the carbon 
ds raised.” The italics are ours. In a note 
there is some confusion as to the effect 
sion of air into a Bunsen burner. “A 

















sity. altogether, because the heat intensity of the 
is lowered below the temperature necessary to de- 
ta pose the hydrocarbons ; consequently these latter burn 
without the preliminary separation of carbon, and a non- 
luminous flame is produced—-exactly as in the Bunsen 
burner.” The reader would gather from this that the 
flame of a Bunsen was colder than an ordinary flame, and 
by the same argument the blast of a blow-pipe would 
 gas-flame colder instead of hotter. And again 
13 a similar mistake is made when we are ‘told 
-Jong fame is bad because the gas is “ brought 
too early into intimate contact with air, and so oxidised, 

or fully consumed, before its carbon has been raised to the 

temperatur? necessary to enable it to give out light” We 

point out these few blemishes in the hope that the author 
- .).Mmay correct them in a future edition of the work, to which 
Bos z we e wish a hearty success, 

























BIRDS'-NEST SOUP 


R i is scarcely probable that the famous birds’-nest soup 
oS which Chinese cooks at the Health Exhibition offer 
Has to favoured visitors. will ever become a popular dish in 
ee England. The tasteless, gelatinous. compound is not 
suited to our palates. Perhaps this is not.to be regretted, 
as the supply of material for this mysterious compound is 
far from: being inexhaustible. There appears to be only one 
place in the world where it can be obtained in any quan- 
-=o tity, and this has recently been visited by Mr. Pryer, a 
ae “naturalist of Yokohama, who communicates his observa- 
tions to the Yapan Gazette, an English journal published 
inthat settlement. Leaving Elopura, the infant capital of 
theinfant colony of British North Bor neo, in March last, 
Mr, Pryer ascended for some thirty miles the Sapugaya 
iver, which flows into Sandakan Bay, on which the town 
ilt. Passing through the mangrove and nipa swamps 
ie the banks, he arrived at noon on the second 
the celebrated birds’-nest caves 
ves, which are two in number, 

















one cliff 900 feet in height, which the 
on quite suddenly in the centre of the 
forest. The porch, Mr, Pryer writes, is rather over 100 
feet wide by 250 high, and the roof slopes up for 110 feet 
more, so that the height of this magnificent natural cathe- 
dral is 360 feet. The interior of the Black Cave is well 










ight, and a smagler one on the left, forming 
A The walls and roof are rugged, and beauti- 
loured, shading from black to brown, gray, 

d, and. green. The nests of the bats 
ere seen hanging in clusters: from the 
f and.here and there in seemingly the most 
nar ible places. were the rattan stages, ladders, and 
ropes of the es lucene These latter reached their 
perilous heights hy means of many smaller caves in the 
iffabove. The W ite Cave is 400 feet higher up than 
Black Cave, and at the entrance t this the nest- 
1erers live under a guard of the North Borneo Com- 
soldiers. After somg examination Mr. Pryer was 
to discover the material which forms these mysterious 



















5 the. Black and. the White Caves, are 
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s.there is a large circular hole in the roof | 










nests, and from which they derive the qualities wh 
render them so highly prized in China. They are mac 
from a soft fungoid growth that incrusts the limestone 
all damp situations ; it grows about an inch thick, outside 
dark brown, but inside white. The birds make the black | 
nests from the outside layer, and the best. quality of white 
nests are, of course, from the tis... 

bird in its mouth, and drawn outin: 
and forwards like a caterpillar 
nightfall takes place what the.r 
justice the most wonderful sight : 
might be added, one of the most wonderful sights. i 
world—viz. the return of the swifts to their ne-ts, at 
departure of the bats for the night, About that th 
rushing sound was heard, and peering over the aby ss 
the Black Cave Mr. Pryer saw columns of ba 
round and round the sides in regular or 
began to circle up, rising into the air ina co 
Having reached a certain. heigh A a detacl 
break off and fly away rapidly, He counted n 
flocks go off like this, each flock consisting of 
thousands, and then they commenced to pour ay 
in a continuous stream until it was too dark to see th 
any longer. Soon after the bats emerged. from their cav 
the swifts began to return to theirs, first in tens, then in | 
hundreds, and at last they too streamed in continuously, — 
and when the traveller went to sleep at midnight they - 
were still flying in in undiminished numbers. Rising be- ae 
fore daylight the folowing morning, Mr, Pryer witnessed — 
a reversal of the proceedings of the. previous, night, the 
swifts going out and the bats coming home. Th latter, — 
he says, literally rained into their chasm for two hours — 
after sunrise ; looking up to the bright sky, numbers ot 
small specks appear, flash down perpendicularly with 
great. rapidity, and disappear: into the darkness. From — 
specimens o the bat which were secured, they were found _ 
to be all of one species, the caudal membrane extending 
only half down the tail, which is free for an nda 
half, giving the animal, when the wings are folded up, — 
very much the appearance of a mouse. The wings are = 
very long and narrow, and it flies with great speed. Two 
species of birds of prey—one -a Kite, the other a hawk— 
the Hadiaster indus and the Macheramphus alcinus, prey 

on the bats and swifts when swarming into and out of the 
caves. A detailed examination of ‘the latter was rendered 
disagreeable by enormous quantities of guano, the deposit 
of centuries. Its depth is not known, but a long spear. 
does not touch the bottom when thrust into the hilt. AHO 
the roof of the dark parts of the cave WAS o upied by. 
birds who:k P "P. an interm at sounding 
from the immense nur 3 











































































his head. The nests are - 
mous elevations by means of flexible rattan Jadders and 
stages. On these two men take their station ; one carries 
a light four-pronged spear about 15 feet long, and just 
below the prongs a lighted candle is fixed. Holding on 
to the ladder with one hand, the spear is managed w 
the other, and the nest tr ansfixed, a slight push di 
it from the rock, °The spear 1S then withdrawn until i 
head is within reach of the second man, who takes: 
nest off the prongs and puts it in a pouth carrie 
waist. According to statements made by th headman 
of the place, the annual salue of the nests taken varies 
from five to six thousand pounds sterling. This®*it is to 
be presumed; means the value on the spot ; their value’ 
on reaching China must be far higher. The caves have 
been worked for seven generations without any apparent 
diminution, although three crops are gathered in the yi 
Notwithstanding the dangerous nature of their occt 
——for even samphire-gathererg work in the o 
dents are very rare ‘améngst the natives ë 
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collecting the nests. There is an almost inexhaustible 
supply of guano in the caves, and the number of bats 
and swifts in them is so enormous that if they are undis- 
turbed a regular quantity may be taken out yearly. 
Should the visitor to the Health Exhibition who obtains 
some of this far-famed and mysterious soup have little 
relish for it, as is not unlikely, he will at any rate have 
the satisfaction of knowing that he has before him a dish 
the principal ingredient of which was formed by the little 
swifts and bats which inhabit the Gomanton Caves in the 
centre of the magnificent tropical forests of North Borneo. 
There is probably no other article of food in the Health 
Exhibition, or in all Europe, more extraordinary in the 
mode of production, or in the method and circumstances 
under which it is obtained. 


ON THE EVOLUTION OF FORMS OF 
ORNAMENT 


II. 


HE leafin Dracunculus has a very peculiar shape: it 
consists of a number of lobes which are disposed upon 

a stalk which is more or less forked (tends more or less to 
dichotomise). If you call to your minds some of 
the Pompeian wall decorations, you will perceive that 
similar forms occur there in all possible variations. Stems 





are regularly seen in decorations that run perpendicularly, 
surrounded by leaves of this description. Before this, 
these suggested the idea of a misunderstood (or very 
conventional) perspective representation of a circular 
flower. Now the to also occurs in this fashion, and 
thus negatives the idea of a perspective representation of 
a closegl flower. It is out of this form in combination 
with the flower-form that the series of patterns was de- 
veloped which we have become acquainted with in 
Roman art, especially in the ornament of Titus’s Ther- 
mæ and in the Renaissance period jn Raphael’s work. 
[The lecturer here explained a series of illustrations of 
the ornaments referred to (Figs. 12, 13, 14).] 


e 
* From a paper by Prof, Jacohsthal i® the Transactions of the Archxo- 
logical Society of Perlin. Continued from p. 251. 


The attempt to determine the course of the first group 
of forms has been to a certain extent successful, but we 
meet greater difficulties in the study of the second. 

It is difficult to obtain a firm basis pn which to conduct 
our investigations from the historical Or geographical point 
of view into th® form of art, which was introduced into 
the West by Arabico-Moorish cufire, and which has 
since been further developed here. There is only one 
method open to us in the determination of the form, 
which is to pass gradually from the richly developed and 
strongly differentiated forms to the smaller and simpler 
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ones, even if these latter should have appeared contem- 
poraneously or even later than the former. Here we have 
again to refer to the fact that has already been men- 
tioned, to wit, that Oriental art remained stationary 
throughout long periods of time. In point of fact, the 
simpler forms are invariably characterised by a nearer and 
nearer approach to the more ancient patterns and also to 
the natural flower-forms of the Aracew, We find the 
spathe, again, sometimes drawn like an Acanthus leaf, more 
often, however, bulged out, coming to be more and more of 
a mere outline figure, and becoming converted into a sort 
of background; then the spadix, generally conical in 





shape, sometimes, however, altogethef replaced by a, per- 
fect thistle, at other times again by a pomegranate. An- 
berville in his magnificent work “ L’Ornement des Tissus,” 
is astonished to find the term pomegranate-pattern al- 
most confined to these forms, since their central part is 
generally formed of a thistle-form? As far as I can dis- 
cover in the literature that is at my disposal, this question 
has not had any particular attention devoted to it except 
in the large work gpon Ottoman architecture, published 
in Constantinople under the patronage of Edhem Pasha. 
The pomegranate that has sefved as the original of the 
pattern in question is in this ‘work surrounded with leaves 
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tilljit gives some sort of an approach to the pattern. In the days of the Egyptian King Sargo (according to 
(There are important suggestions in the book as to the | Ascherson and Schweinfurth) this plant was already well 
employment of melon-forms.) Whoever has picked the | known as a plant of cultivation; in a wild state it is not 
fruit from the tender tyigs of the pomegranate-tree, which | known (De Candolle, “ Originel des Plantes cultivées PN 
areřclose set with mel altered leaves, will never dream | In Asia its cultivation stretches to Japan. Semper cites 
ot attributing the saci of the thorny leaves that | a passage from an Indian drama to the effect that over 

the doorway there was stretched an arch of ivory, and 
TAM about it were bannerets on which wild safran (Safor) was 
| painted. 

The importance of the plant as a dye began steadily to 
decrease, and it has now ceased to have any value as such 
in the face of the introduction of newer colouring matters 
(a question that was treated of in a paper read a short 
time ago by Dr. Reimann before this Society). Perhaps 
its only use nowadays is in the preparation of rouge 
(rouge végétale). 

But at a time when dyeing, spinning, and weaving 
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seen in the pattern to pomegranate-leaves at any stage 
of their development. | 
It does not gequire much penetration to see that the | 
outline of the whole form corresponds to the spathe of the 
Aracez, even although in later times the jagged contour 
is all that has remained of it, and it appears to have been 
provided{with ornamental forms quite independently of 
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the rest of the pattern. The inner thistle-form cannot be 
derived from the common thistle, because the surrounding 
leaves negative any such idea. The artichoke theory also 
has not enough in its favour, although the artichoke, as 
well as the thistle, was probably at a later time directly 
pressed into service. Prof. Ascherson first called my 
attention to the extremely apciently cultivated plant, the 





FIG. 20. 


were, if not in the one hand, yet at any rate intimately con- 
nected with one another in the narrow circle of a home 
industry, the appearance of this beautiful gold-yellow 
plant, heaped up in large masses, would be very likely to 
suggest its immortalesation in textile art, because the 
drawing is very faithful to nature in regard to the thorny 
involucre. Drawings from nature of the plant in the old 
botanical works of the sixteenth and seventeenth centuries 
look very like ornamental patterns. Now after the general 
form had ‘been introduced, pomegranates or other fruits— 
for instance, pine-apples—were introduced within the nest 
Safflor (Carthamus tinctorius, Fig. 15), a thistle plant whose | of leaves. 

flowers were employed by the ancients as a dye. Some Into the detailed study of the intricacies of this subject 
drawings and dried specimens, as well as the literature of | I cannot here enter ; the East-Asian influences are not 
the subject, first gave me a hope to findgthat this plant | to be neglected, which had probably even in early times 
was the archetype of this ornament, a hope that was | an effect upon the form that was assumed, and have fused 
borne out by the study of the attual plant, although I was ¿| the correct style of compound flôwers for flat ornament 
unable to grow it to any great pérfection. with the above-mentioned forms, soasto produce peculiar 
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called Cashmere. pattern, or Indian palmetta. The de- 
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patterns ; we meet them often in the so-called Persian 
textures and flat ornaments (Fig. 16). . 
‘We now come to the third group of forms—the so- 










employed for all sorts of dot 
which was used as. a medi 
Sanserit name, “ vustiva.”. T cann 
the details of this investigation, I 
even the incomplete and imperfgtt | 
plants, which, owing to the difficyit 





veloped forms which, when they hive attained their 
highest development, often show us outlines that are 
merely fanciful, and represent quite a bouquet of flowers 
leaning over to one side, and springing from a vessel (the 
whole corresponding to the Roman form with the vessel), 
must be thrown to one side, while we follow up the 
simpler forms, because in this case also we have no in- 
formation as to either the where or the when the forms 
originated. (Figs. 17, 18, 19.) 

Here again we are struck by resemblances to the 
forms that were the subjects of our previous study, we 
even come across direct transitional forms, which differ 
from the others only by the lateral curve of the apex of 
the leaf; sometimes it is the central part, the spadix, 
that is bent outwards, and the very details show a striking 
agreement with the structure < oid. inflorescence, so 
much so that one might rega | 
from them. - 
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form such impenetrable n Se 
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as that of the form I have last. discuss d from t 










u Was Dua ererbt von deinen Vätern hast, 
Erwirb es, um es zu besitzen,” 


a ttt tty 


* NOTES | 
THE death is announced, at the age of seventy-four years, of 


have no scruples in ranking along with the medizeval : : 
p S 5 Prof, Lepsius, the celebrated Egyptologist. 


plane-patterns, which we have referred to above, among 
the highest achievements of decorative art. 

It is evident that it, at. any rate in this high stage of 
development, resisted fusion with Western forms of art. 


THE conference and jury work at the Health Exhibition is : 
now in full swing, and we are glad to note that, with regard. to 

: i oh Aa EMALA the Conference, all the societies and organisations, that have to 
it is. all the mE incumbent upon: us to investigate the deal with subjects akin to health or education are taking up the 
laws of its existence, In order to make n less alien tO uS, natier very warmly, so that the executive of the Exhibition has . 
or perhaps to assimilate it to ourselves by attaining to an | he advice and Sod oe dice hg E canes. 
understanding. of those laws. A great- step has been — oS Se A pe expe ee ate taba: | Dene : 
made when criticism has, by a more painstaking study, | 8 of the Educational Section by the Prince of Wales, to which — 
put itself into a position. to characterise as. worthless, | We have already referred, has recently drawn more attention — 
ignorantly imitated, or even original, miscreations such as | to the mens sana, the corpus sanun having up to the present 5 
are eternally cropping up. If we look at our modern | moment been alone regarded. From the first we consider that. 
manufactures immediately after studying patterns which | the matter of education has been placed altogether in far too 
enchant us with their classical repose, or after it such | secondary a position, and if a litwe more trouble had been taken. 
others as captivate the eye. by their beauti ul colouring, by those who are responsible for the Exhibition, the educational & 
a the elaborative working cout of their detail Hy WE TECOS- | exhibits might have been as extensive and as important as those“ 
nise that the beautifully-b is often cut up, regarding health. That isthe more to he regretted “bé : 


aianced form 
choked over with others, or mangled (the flower springing oe z4 a ee ee 
‘ gled {the flower springing much is being said about education nowada, 
nical education, by those who know very oft 
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upside down from the leaves), the whole being traversed 
at random by spirals, which are utterly foreign to the 
spirit of such a style, and all this at the caprice of un- 
cultured boorish designers. Once we see that, the 
original of the form was a plant, we shall ever in the 
developed artistic form cling, in a g@neral way at least, to 
the laws of its organisation, and we shall at any rate be 


jurymen is a measure well adapted to allow the thing to wor 
smoothly. One of the great difficulties encountered: by the j 
men has been the hurried way in which the Exhibition itself. 
been put togetherand catalogued.¢ We have for 1 
| extent a succession-of shops containing* varior 
ACE of a completes separation of the various 

‘on the subject was produced, and establishes | several classes. his of course gives gr 
that, quite irrespective of species of Alocasia and Colocasia | cerned, and is an administrative blunder whi 
that have been referred to, # large number of Aracez were | allowed to be repeated. ce 
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WE are glad to be able to announce that H R H the Prince 
£ Wales has become Pation of the Manne Biological Associa- 
ion, and has contiibuted a handsome donation to itsfunds. The 
ollowing 1s now the full list of Officers and Council as definitely 
lected by the Association, ,at its meeting on June 17 —Patron, 
ARH the Prince of WHes, KG President, Prof Huxley 
President of the Royal Sockty) Vice-Piesidents The Duke 
f Argyll, K G, the Duke of Sutherland, K G, the Marquis of 
Hamilton, the Earl of Dalhousie, KT, Lord Walsingham 
Trustee of the Buitish Museum of Natural History), Edward 
Birkbeck, M P (Chairman of the Executive Committee of the 
(nternational Fıshenes Exhibition), George Busk, FRS, W 
8 Carpenter, CB, MD, FERS, W H Flower (Director of 
he British Museum of Natmal History), J Gwyn Jeffreys, 
TRS, Sn‘ John Lubbock,’ Bart, M P (President of the 
Minnean’ Society) Council Prof Moseley, F RS (Oxford), 
-hairman, Prof Jeffrey Bell, F ZS (British Museum), W S 
zane, MP, W T Thiselton Dya, CMG FRS (Royal 
xardens, Kew), John Evans, D C L (Treasurer Royal Society), 
4 C L G Gunther, E R S (British Museum), Prof Herdman 
Liverpool), E W H Holdsworth, Piof Mcintosh (St 
Andrew’s), Piof Milnes Mashall (Manchester), Sır Philip 
sunliffe Owen, KCMG,CB, G J Romanes, FRS 
Sec Linn Soc), P L Sclater, FRS (Sec Zool Soc), 
Adam Sedgwick {Cambridge) Hon Treasuier, Frank Crisp, 
VP and Treas Lan Soc), 6, Old Jewry, EC Hon 
secretary, Prof E Ray Lankester, FRS, 11, Wellington 
Wansions, North Bank, N W 


WE regiet to leain of thetdeath of the venerable Abbé Moigno 
it the age of eighty-one years The name of the Abbé has been 
ong known in connection with French sctence, and more espe- 
ually as the founder, and till quite recently the editor, of Zes 
Yondes é 


IT is proposed to hold a, special Ameiican Exhibiuion im 
~ondon in May 1886, at which the products, manufactures, and 
raned phases of life in the United States will be represented 


By a decree dated Ems, July 4, the Emperor conveys his 
hanks to Dr Auwers, the celebrated astronomer who so success- 
ully supermtended the German prepaiations for observing the 
ransits of Venus in 1874 and 1882 The Emperor further ex- 
wresses his thanks for the assistance so hospitably rendered to 
he German scientific expeditions, not only by Germans living 
-hioad, but also by many personsebelonging to other nationalities 


BIOLOGISTS attending the Montieal meeting of the British 
\ssociation will be pleased to*hear that Prof Asa Gray has 
vxromised to be present and to 1ead a paper in Section D ‘‘On 
ome characteuistic features of the Botany of North Ameca,” 
nth the special view of aiding botanists and members of the 
iection generally in their appreciation of the flora 


IT ıs announced from Montreal that, a large number of the 
aembers of the British Association visiting Canada next month 
ave already been ‘‘ placed” in puvate housesin the city The 
aatter continues to be very heartily taken up in the towns of the 
Jominion, and there 1s every probsebility of a warm welcome 
emg extended to the membeis @onsiderable amusement has 
een caused ın Montreal by some of the letters recerved by the 
fontreal Committee of the Buitish Association fiom those mem- 
‘ers on this side of the Atlantic desuing information regaiding 
vanada The climate of the countiy is evidently a subject upon 
hich there 1s much misconception among members The 
ueries on this point are most exacting, while a quite unwarranted 
read of mosquitoes 1s held by not a few members It ıs satıs- 
actory to learn that a circular 1s now in course of preparation 
hat will answer most of the queries received by lester, and that 
n the completion of the labous of the Pifvate Hospitality 
sommittee a directory of the visitore wil be published 


ProF R S. BALL has accepted an invitation from the Lowell 
Institute, Boston, United States, to give a comse of six lectures 
on ‘* Chapters in Modern Astronomy” next October 


THE Society of Chemical Industiy held then annual meeting 
in Newcastle last week Dr Pekin, F RS, was elected 
President for the next year 


UNDER the auspices of the Royal Geographical Society, Mr. 
E C Rye has done a most useful service to students by com- 
piling a New Guinea Bibliography It will be appended to Mr 
C R Markham’s paper on New Guinea, to be issued in No 2, 
vol 1 of the Soctety’s Supplementary Papers Mr Rye’s 
Bibliogiaphy covers over fifty pages, and contains considerably 
over a thousand entries It1s evidently the result of immense laour 
and research, and 1s practically exhaustive It includes not merely 
geography proper, but every aspect of the countiy , the references 
to natural history are specially copious, and include not only books 
but papers and notes in periodical publications of all kinds 
The 1eferences are of the most precise characte1, and the whole 
is worthy of the editor of the Zoological Record 


IT may interest many of om readers—especially those who 
would like to add to the pleasme of a tour by a little photo- 
graphy—to know that the London Stereoscopic Company give 
gratuitous private lessons to amatems who purchase thei appa- 
ratus fiom the Company We have no doubt this will solve a 
prime difficulty in the case of many who are ambitious to be able 
to photograph on their own account, but who do not know how 
to take the first step 


NOTWITHSTANDING the tioubles that have surrounded Mada- 
gascai for the last year o1 two, the scientific activity of the 
missionaries of the London Missionary Society has not abated, 
and the native punting press has not been idle We have just 
1eceived from Antananarivo two numbers of the Antananarive 
Annual and Madagascar Magazine, edited by the Rev R Baron, 
containing numeious papeis of vaned scientific mterest The 
following are those of most importance —The Sakalava (No 2), 
by the Rev A. Walin, Notes on four species of Lemur and on 
the Aye-Aye, by Mr G A Shaw, Customs connected with death 
and burial ın Malagasy, by the Rev § E Jorgensen, Re- 
semblance between Malagasy words and customs and those of 
Western Polynesia, by the Rev R S Codrington In No 7 
for 1883 we have—The race elements of the Malagasy, by the 
Rev L Dahle, the Sakalava (No 3), by the Rev A Walin, 
Volcanoes in Eastern Imerina, by the Editor, Malagasy ‘‘Fady” 
(Tabu), by Mr H E Standing, Genera of Malagasy plants, 
by the Editor, Relics of sign and gestuie language among the 
Malagasy, by the Rev J Sibiee, and various natwmal history 
and meteoiological notes 


Dr REGEL, the Russian tiavelle1, who 1ecently anived in 
Mev, intends proceeding along the northern mountain slopes of 
Afghanistan and the Amu Dana to Pamn This journey will 
conclude the doctor’s explorations in Central Asia 


THE Milan Society for the Commercial Exploration of Africa 
has oiganised a circumnavigation of Afiica, with a view of 
affording the pupils of the High School of Commerce, and others, 
an opportunity of becomihg acquainted with likely markets for 
Itahan products The steame: will leave Genoa on September I, 
and the whole voyage will occupy four months A professor 1s 
to lecture during the voyage on the commeicial geography of 
Africa e e 


THE first mail from Kadiak Island recerved this season, Scrence 
states, has airtved at San Francisco, bringing dates to May 2 
According to the corespondent of the Bulletin, the account of 
the eruption of the volcane on Augustine Island, Cook’s Inlet, 
sent by the last advices of 1883, was much exaggerated The 
island ‘‘was not split in two, and no Dew island was formed 
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but the west side of the summit has fallen in, forming a new 
ciater, while the whole island has risen to such an extent as to 
fill up the only bay or boat harbour, and to extend the reefs, or 
sea-otter rocks, running out from the island ın various directions ” 
The hunting-party feared to be lost has arrived safely in Kadiak 

No tidal waves were observed on the west shore of Cook’s Inlet 
or on Kadiak Island The winter had been very mild, the 
mercury not having fallen below 10°F , and spring began in 
March, wild flowers being in bloom ın the latter part of April 


THE educational statistics of Japan for the past year show that 
the number of common schools throughout the country 1s 29,081, 
being an increase of 339 as compared with the preceding year, 
while the number of scholars 1s 3,004, 137, an inciease of 396,960, 
and the number of teachers 1s 84,765, being an inciease of 8147. 


THE Swedish Government have granted a sum of 850/7. for the 
establishment of five additional so-called “chemical” stations, 
in order to benefit the agniculturist with scientific advice as to 
the crops, ther diseases, &c 


THE sixth Davis Lecture of the Zoological Society of London 
was given in the Lecture-Room in their Gardens in Regent’s 
Park, on Thursday, the roth mst, by Mr Henry Seebohm 
The subject was that of ‘‘ Birds’ Nests,” and consisted of an 
account of the breeding of birds on the Fern Islands off the 
coast of Northumberland, on the Derbyshire Moors, and in the 
valley of the Lower Danube The lecturer pointed out that, so 
far as regards the means which birds take for the protection of 
their eggs, they may be classified in five groups—(1) those which 
rely upon the concealed position of the nest, such as the hing- 
fishers, bee-eaters, pigeons, &c , (2) those which 1ely upon the 
inaccessible position of the nest, such as guillemots, herons, 
&c. ; (3) those which rely upon the protective colour of the eggs, 
such as sandpipers, terns, &c , (4) those which rely upon the 
protective colour of the sitting hen, such as the blackbird, game 
birds, &c , (5) those which rely upon their own ability, either 
singly, ın pairs, or in colonies, to defend then eggs, such as 
cormorants, birds of prey, &c Mi Seebohm laid great stiess 
upon the much greater interest to be found im the study of the 
life and habits of birds than in the investigation of the form 
and colour of their feathers or the peculiarities of then 
anatomy 


UNDER the auspices of the East India Association, a meeting 
of naturalists, planters, sportsmen, and otheis interested in the 
affairs of India, was held on Friday, July 11, at the rooms of the 
Zoological Society, unde: the presidency of Piof Flower, LLD, 
F RS. (Director of the British Museum Natural History De- 
partment, and President of the Zoological Society), for the 
purpose of mging the necessity of Government measures for the 
preservation of wild buds in India The principal address was 
delivered by Mr Robt H Elhot, sometime planter of Mysore, 
and a well-known wiite: upon Indian topics He pointed ont 
that every civilised Government with the exception of that of 
India has recognised the value of birds as insect-eaters, and has 
adopted measures for their preservation , and that the absence of 
legislation foiebodes, where ıt has not yet presented, serious 
results to planteis and agriculturists As the most convenient 
season for the destruction of birds 1s dufing the fine weather that 
succeeds the heavy 1ains of the monsoons, and as this season 1s 
also the bredding time, the destruction of insect-eating buds 
pioceeds at such a rate as must soon lead to almost absolute 
extermination unless pieservative measures are speedy adopted 
Théie was a general agreement at the meeting that legislation on 
the subject ıs umperatively required , and it was resolved that a 
representation to that effect should be addressed to the Govern- 
ment of India 


td 
Mr J H AwNGAs, who has already founded an engineering 
scholaiship of the annugl value of 200/ m the Adelaide Umi- 
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versity, has signified his intention of endowing a Chair | 
Chemistry For this purpose Mr Angas ıs prepared to give tt 
sum of 6000/ , and to pay an annual sum of 350/ until he pa: 
over the capital sum A letter to this effect from Mr J.§F 
Angas was recently read by the Chancellor at a special meetir 
of the Council The Council resflved to accept the gift, ar 
authorised the Chancellor to wite Jnd thank Mr Angas for h 
continued munificence to the University 





Pror MILNE of Tokio, Japan, wiites to us —‘‘ A short tin 
ago I described a pair of conical pendulum seismographs Eat 
seismograph consisted of a heavy mass suspended by a strin; 
&c, A local paper describing this mnocently gave to the worl 
an account of a pair of ‘comical pendulums’ Each ‘comica 
pendulum consisted of a heavy ‘man’ suspended at the end of 
string, &c These errors, which weie 1epeated throughout th 
article, did so much to popularise the mstrument that the 
correction was neglected ” 


A RECENT number of ZL’ Exploration contains an article by tł 
Chancelie: of the French Consulate at Hanoi, M Aumottti 
which possesses special interest at the present time It 1s tł 
record of a journey from Hanoi through Bacninh to Langson o 
the Chinese frontier, thus following the same route as the Frenc 
troops have done in their recent operations in Tonquin’ Fror 
Hanoi to the meeting of the provinces of Bacninh and Langso1 
the country 1s described as populous andefeitife, but on enterin 
tne latter district ıt becomes mountainous, with bad roads, an 
almost depopulated by the bngand hordes which have infeste 
this borderland Almost everywherg the ‘water is bad, and feve 
itfe even amongst the natives Nowhere 1s this the case mo: 
than at Bacle, where the French foices are now hurrying up t 
retrieve the refent reverse at Langson The country aroun 
Langson is described as healthy, ıt is rich in rice and cotton, bt 
the trade here, as all afong the valley of the Red River, ts ın th 
hands of the Chinese When the French occupy this 1egior 
and when the recent treaty 1s cared out, we may expect a va: 
acdition to our scanty knowledge of the geography of this littl 
visited 1eg10n 


FROM a paper contiibuted by the veteran scholar, Dr Edkin: 
toa recent number of the Chinese Recorder, 1t appears that abot 
BC 2200 the Chinese possessed a knowledge of the art < 
writing, a year of 366 days with an intercalary month, th 
astrolabe, the zodiac, the cygle of sixty, of twelve music: 
reeds forming a gamut, which also constituted the basis of 
denary metrology for measures of length, weight, and capacity 
divination, and a feudal system In BC 1130 they were ac 
quainted with the clepsydra and with the gamut of five musica 
notes ‘‘ Human knowledge Was systematised ma scheme c 
numerical categories in which the five elements played a specia 
part” About BC 550 the silk trade sprang into existence, th 
stars were classified, foreign names of unknown origin wer 
introduced for the purpose of applying the cycle of sixty-twi 
years, About BC 140 Chinese travellers visited Afghanistan 
India, Bactnia, &c The cycle of Calippus was introduced int: 
Chinese astronomy, and @eographical knowledge concernin; 
western nations was acquirede In the first two centuries of ou 
era trade became more extended by sea , paper-making and the 
manufacture of ink were introduced"from Europe, the Baby 
loman cosmogony became the mam element of the Taois 
cosmogony, and the gamut of five was increased to seven notes. 


THE last volume {u ) of the Revie d’ Ethnographie contains 
among others, aiticles by M Bertrand on the Troglodytes, th: 
introduction of metals into the West} and the great routes o 
migration and commerce 1n the earliest historical period , by M 
Charnay, on thé ruins in Yucatan, by M Demker, on thi 


Gihaks, by Dr Martig, op the cranial malformation of thi 
8 
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Chinese , by M Ujfalvy, on the Aryans north and south of the 
Hindoo Koosh, and by Baron Vaux, on the Kanakas of New 
Caledoma 


THE additions to the Zoological Society’s Gardens during the 
past week include two Qukbec Marmots (Arctomys monax ô @ ) 
from Noith America, peed by Mr N Stanfield , a Pranie 
Wolf (Cats latrans 8) froh North America, presented by Mr 
R Payze, three Suricates (Suszcata tetradactyla) from South 
Africa, presented by Mi W R Dobbin, two Red-beaked 
Weaver Birds (Quelea sangutntrostsis & 9) fom West Africa, 
presented by Mis Nettleship , two Swift Parrakeets (Zethamus 
discolor 6 %) from Tasmania, presented by Mr J Abrahams, 
fou Common Vipeis (Vipera berus}, British, presented by Mr 
Walter E Blaker , two Smogth Snakes (Coronella devis), British, 
presented by the Rev Chales Harris , two Red Kangaroos 
(Macropus rufus 9), a Greater Sulphur-crested Cockatoo 
(Cacatza galerita) from Australia, deposited, fom Beautiful 
Finches (siredda bella 68? 9%) from Australia, a Lanner 
Falcon (Falco lanarius), captured at sea, purchased, a Hybrid 
Luhdorf’s Deer {between Cervus luchdorfig and C cana- 
densis F ), a Hybrid Mesopotamian Deer (between Dama meso- 
potamica 8 and D vulgaris? ), a Red Deer (Cervus claphus 2 ), 
four Australan Wild Ducks (Anas snperctliosa), a Mandarin 
Duck (Æx galertculata), bred in the Gardens 

+ 





ZOOLOGICAL NOMENCLATURE} 
II 


DR COUES said that ‘he was much gratified at the interest 
shown 1n the subject of zoological nomenclature, and indorsed 
the words of the Chairman that names were of the greatest pos- 
sible consequence Nomenclature was a necessary evil, and the 
point was always to employ that method of naming objects which 
should most clearly reflect not only the characters of the objects 
themselves, but our ideas respecting those characters and the 
view we take of them As to what constitutes a species, there 
had been an absolute revolution ın the definition of a species 
since the time of Linnzeus, the opirmon having been long held 
that every species was a distinct and individual creation But 
that idea had passed out of existence ın the minds of most 
natural historians of the present day, who accepted a general 
theory of the evolution of species by a giadual modification 
That being the case, ıt wasidle to inquire ‘‘ What is a species?” 
no such thing eaisting any moie than a genus , and so intimately 
related were all forms of animal and vegetable life that, 1f they 
were all before us, no nammgyould be possible, for each would 
be found to be connected completely with another , therefore the 
possibility of naming any specyes was, as it were, the gauge and 
test of our ignorance Having thus touched very briefly upon 
the subject of missing links, which alone enable us to name 
objects which stall exist, Dr Goues proceeded to inquire, ‘What 
of so-called species the connecting links‘ between which are still 
before our eyes?” In illustration of this he would cite some 
instances of connecting links which exist between certain forms 
He then referred to the case of one of the best-known Wood- 
peckers in North America (Pecus villosus), and discussed its 
climatal and geographical variation He was of opinion that all 
these geographical races were indistinctly separable forms, and he 
would indicate them by trinomial names, proceeding upon the 
definite principle of geographica vanation according to con- 
ditions of environment, meanings by this all the external mfu- 
ences which modify the plastic organism Moisture, the humidity 
of the atmosphere, appeared to have the greatest effect, particu- 
larly in regard to colour Latitude, with its varying degrees of 
heat, determined size more than any other influence As a 
matter of fact this condition of things was found to occur, and 
the question was, How should we recognise it ın our language? 
Specification had ceased to be of use, and the question was 
whether the system in favottr in America was sufficient or insuf- 
ficient to meet the case On these points he would be glad to 
hear opmions, and in concluding he would read a paragraph 
from the new edition of the “Key to North American Birds,” 
giving formally the rule for the employment ĝt tinomials as now 


* Continued ftom p 259 i 


in use by Ameiican ornithologists and many other zoologists of 
the United States This rule 1s as follows — 

‘ No infallible rule can Le lad down for determining what 
shall be held to be a species, what a con-species, sub-species, or 
variety It 1s a matter of tact and experience, like the apprecia- 
tion of the value of any other group in zoology There 1s, how- 
ever, a convention upon the subject, which the present workers 
in ornithology m this country (America) find available—at any 
rate, we have no better rule to go by We teat as ‘ specific’ 
any form, howevei little different fiom the next, that we do not 
know or beheve to mtergrade with that next one ,—between. 
which and the next one no intermediate equivocal specimens are 
forthcoming, and none, consequently, are supposed to exist. 
This is to imply that the differentiation 1s accomplished, the 
links are lost, and the characters actually become ‘specific’ We 
treat as varietal of each other any forms, however different in. 
their extreme manifestation, which we know to intergrade, having, 
the intermediate specimens before us, or which we believe with 
any good reason do intergrade If the links still exist, the dif-- 
ferentiation 1s still incomplete, and the characters are not specific, 
but only vauetal, in the literal sense of these terms In the 
latter case, the oldest name 1s retained as the specific one, andi 
to it 1s appended the varietal designation ” 1 

Dr Gunther, F R S , said that during the whole of this discussion. 
1t appeared to him that this new movement was in fact a reaction. 
It had always appeared to him that ornithologists went too far in. 
attaching to the slightest modification of colour the rank of a: 
species , and when he looked over the list of species of a genus 
well known to him, he found theie a number of different forms 
distinguished fo. very different reasons, and could not help being 
shhuck by the gieat diversity of value which was attached to the 
distinctive characters of these various forms There was nothing 
to show that there was any system in distinguishing and naming 
the species of birds He looked with favour on the method! 
proposed by Dr Coues and his compatriots It was a system he- 
had lumself employed occasionally ın his systematic,writings since: 
1866, and Dr Coues would find that ın some cases he had adoptedi 
it pureand simple He (Dr Gunther) had been disappointed in 
looking ove: the new edition of Dr Coues ‘Key to North. 
American Buds,” for he found there that Dr Coues adopted 
trinomials in some cases and binomials in others He main-- 
tained that logically one ought to adopt the trinomial nomen-- 
clature for all other forms, and keep the binomial only for that 
category ın which these varieties may be contamed If Dr 
Coues and those who were with him adopted that system, he- 
for one would gladly employ it in all those cases in which the 
geographical range of certain forms 1s ‘Clearly ascertained. 

Dr Sclater, F R S, would remind Dr Coues that ths mode 
of designating the forms of animal life was by no means a new 
one, as might be seen on reference to Schlegel’s ‘‘ Revue Critique,” 
published in 1844 He thought the only difficulty lay in the 
extent to which it was likely to be carried out Dr Coues, in 
his preface to the new ‘‘ Key to the Birds of America” had hinted 
at this difficulty If too much stress were laid upon the value of 
trinomialism we should open the flood-gates to an avalanche of 
new names by naturalists who have not taken enough trouble ta 
investigate the matter under consideration The time had now 
come when it would be aclvisable to a certain extent to use 
trinomials He could not at all agree with Dr Coues when he 
said that no such thing as species exists, fo. forms were known 
which had all the chaacters of well-marked species It was 
only ın cases where faunæ had been fully worked out that trino- 
mial names would come into use, and fo. such forms he was 
quite piepared to adopt the system 

Mi Blanford, F RS, said that he would add one word to 
the discussion, as nobody else had taken up the one or two 
points which might be advanced ın opposition to the proposed’ 
system He thought the movement an unfortunate one, for the 
reason that ıt would certamly have the effect of rendernng 
nomenclature in general less certain than it was before. An 
equation containing three variables was much niie complicated. 
than one in which there were only two, and when one had three 
names ary one of which was lable to be changed to suit personal 
views the fixture of nomenclature would be even further off than 
it1s now Then the case of ornithology was not nearly, in point 
of fact, so complicated as some other classes, as, for instance, 
in the Mollusca Trinomial nomenclature had been proposed to,- 


I A more formal ind elab@rate presentation of Dr Coues’ views may be 
found in the Zealogrst for July, 1884, p 241, being the verbatim report of the 
address delivered before the National Academy of Sciences at Washington 
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but almost universally rejected by, a meeting of geologists He 
did not considér that the tıme had airived for any innovation, and 
thought ıt desirable first to agree upon strict rules of zoological 
nomenclature 

Prof Bell agreed with Mr Blanford that the method would 
not be universally applicable How could it be applied for 
Instance to cases where varieties were found living with one 
another, as was often the case with littoral forms with fiee- 
swimming embryos ? 

Mi W F Kuby said that ıt was necessary to distinguish 
sub-species and varieties at times, and there seemed to be only 
two courses open to us, either to retain the bmomal nomen- 
clatuie, and to tieat sub species, so far as nomenclature was con- 
cerned, as equivalent to species, or to retain yalletal names 
Still ıt was difficult to lay down hard and fast rules, applicable 
to all cases, and he feared that the system of naming varieties 
was liable to gieat abuse, especially in entomology, where the 
numbex of species 1s already so great Thus we have 100,000 
species of Coleoptera on ow lists , and one of the most variable 
families is that of the Coccinelle, im which some entomolo- 
gists have lately begun to name mere colour varieties of single 
Species by twenty and thirty ata time Mr Kirby thought, too, 
that, wheneve: a named form previously 1egaided as a vaulety 
was held by a later author to be worthy of specific 1ank, the 
varietal name should, wherevei practicable, always be retained 
for the species, instead of a new one being imposed He knew 
that this was not always adheied to, but in his own work he 
made it an invariable 1ule 

Lord Walsingham said that, as Dı Coues suggested that the 
tiinomial system should be used only in distinguishing grada- 
tions, he would instance two species very common in England, 
small species of the genus Teras (Teras hastiana and Teras crits- 
zana) These exhibited a very extensive series of individual 
vaiiations, but some varieties, although perhaps remed fiom the 
same brood of larve, showed marked differences not distinctly 
connected by intermediate gradations with othe: forms of colour- 
ing He asked how the method was to be applied to these if 
indeed it was intended to be applied at all to such cases He 
himself knew several cases in North America in which vautation, 
according to latitude, is very marked You get a form ın Van- 
couver Island gradually merging into the form ın Cahforma, and 
in Mexico something apparently distinct if taken by itself, and 
piobably only an extreme vauiety in colour and markings, but 
you have no form for the South of California Would it be 
proposed fo tieat this Mexican form as a piopei subject for the 
trinomial system or to give it only two names as at present? The 
punciple appears to be right provided it facilitates the 1ecognition 
of the forms we aie naming He hoped there was no danger of 
diifting into the inconvemient multiplication of names too com- 
monly known ın the catalogues of professional hoiticultuzists 

Di Sharp said that whatever names we gave to moi phological 
forms of less than specific value, whether we called them 
vaiieties, or sub-species, or morphological forms, we could not 
define or limit them , and if we attempted to name them, as no 
Ime could be drawn, we must go on till we gave a separate 
name to every individual that had passed thiough the hands of 
zoologists He considered Di Coues’ system of a thud name 
unnecessary, because all the purposes it sought to attain could 
be accomplished without it by the old-fashioned system of 
“var a, var 6,” and so on The adoption of a system of 
names fo. forms lowe: than species he thought would lead to 
complete chaos 

Dr Woodwaid, F RS, saud he might mention two cases 
which occurred to him in which perhaps the system would be 
convenient It was considered desirable by many paleontolo- 
gists that the gioup of Ammonites should be broken up into a 
number of genera, and he thought the present plan of erecting 
specific names into generic ones was inconvenient The student 
was already hampeied with too many names, and we ought to 
remember that gtudents were harde: worked now than they were 
twenty-five years ago The system of cramming he considered 
deteriorating to the stamina of the future natmalist Every time 
a group was bioken up into gener’, sub-geneia, species, and sub- 
specits, the labour of the student was mcreased Theiefore it 
appeared to him that the use of a thud team following the 
generic and specific one, as proposed, was very convenient 1f not 

-Insisted on as a matter of instruction 

Mr H T Wharton would prefer aot to see other names 

troduced unless they were absolutely necessary, But when 

ell-marked intermediate forms had to be dealt with he ad- 
e 


mitted the value of the timomial system, but of course Dr 
Coues knew that the method advocated by him was not new tc 
naturalists, fo. tiinomial names were to be found in botanical 
catalogues He should be glad to know how it was proposed tc 
deal with such a form as Corvus cornix, for example, which in 
the new edition of Yanes ‘‘ Buitisy Buds” had been united 
with Corvus corone 

Mi H Satinders said he would Ife to dnect attention to a 
practical point of the question ost of those present were 
aware that there was en unpretending annual called the Zoo- 
logical Record, which consisted now of about 800 pages, and that 
if tiinomialism were adopted, it would make the volume of too 
great a size He would elso remind those present that Mi Sharpe 
was the recorde: of Aves, and he did not know how that gentle- 
man would relish the adeitional labou: which would be thrown 
upon hin .f this system were generally adopted 

Dr Traquau said —I think I quite undeistand the scope and 
limits of the system so ably advocated by Dı Coues, but I feel 
convinced that were any such system to recetve the authoritative 
sanction of naturalists, these limits would not be observed by the 
ord.nary crowd of name manufacturers My own studies in 
recent zoology have been move especially of an anatomical and 
moi phological character, but in the subject of fossil ichthyology 
I have been brought face to face with the question of the defini- 
tion and naming of species Heie I conceive that the ‘‘ species” 
must include all those forms which can be indubitably shown to 
giaduate into each other Foi such species, the only idea of a 
species which seems to me practicable, one generic and one 
specific name are quite enough, and I would leave each author 
to deal with ‘‘sub-species” and vanieties as he pleased, but 
without permitting him to apply any authoritative name to such 
So great, in many cases, 1s the amount of vaziation observed in 
fossil fishes and fish 1emains, and so difficult 1s it also to arrive 
at safe cor.clusions as to spacific identity 01 edistinction with the 
material before us, that were the pidposed system of trinomial 
nomenclature to receive the authoritative sanction of nattwnalists, 
I am conv.nced that in this department the flood-gates would 
simply be opened foi a dege of new names, fiom people whose 
sole function in life seems to be to mvent such on the most 
tufimg pretext If the* binomial system 1s at present often 
abused by such people foi the cieatyon of ‘‘ species” which have 
no existence, save in then own imaginations, what might we not 
expect them to do 1f the adoption of a trinomial system afforded 
them futher scope for their faculties ! 

Mi J E Hanting said if he could be satisfied that the mto- 
duction of a system of trnomial nomenclature, as proposed, 
would be of any real benefit to science, he should have no hesi- 
tation .n adop*ing it But, so fa: from any advantage iesultmg 
from it, he feaied that a positive disadvantage would accrue from 
its adoption in a way which had not been sufficiently considered 
The tendency to describe as new species mere individual varia- 
tions had already (with certain specialists at least) become very 
p evalent, and had led to an expression of 1egiet and dissatisfac- 
tion amongst those who were content to tahe a broader view of 
things, and who regarded. such a process of refining as tending to 
perplex, while in no way advancing science All workers m 
zoology found themselves sooner g later in one of two classes, 
which had been named, expi a A 1f not elegantly, ‘‘ lumpers ” 
and ‘‘splitters ° Now, if the proposed system of trinomial no- 
menclatuie were to be adopted, the former class would have 
either to suirender at discietion to the latter, o1 a wider gap than 
ever would be created between them, a tesult which would 
surely lead to great mconvenience, while the lattea, who had 
already gone to great lengths m what he had termed the process 
of refining, would receive fiesh encomagement to go to 
still greater lengths ın tha@ direction, to the disadvantage, 
as he conceived, of those yho wee to come afte: them 
We had been told by the advocates of the tinomial system 
that ıt was impossible not to recognise climatic vailations 1n any 
given species when they weie found to be constant and well 
marked Inthis he agreed he only dissented fiom them in 
regaid to the mode by which such 1ecognition was to be effected 
To say that the only mode of recognising such vaiations was to 
add a third name to the genenc and specific names was begging 
the question If any such vanatiomas that alluded to was suf- 
ficiently well maixed to distinguish ıt at ence fiom the species of 
which it was said to be a var.ety, he would prefer to regard 
it as an allied swecies, and bestow onita specific name, retaiming 
a binomial nomencfature The binomial system had been found 
to work well enough in pi actice, from its simplicity , and it was 
$ 
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surely simpler to write Zusdus py opinguus than Turdus migia- 
onus propinguus After all, nomenclature was not science, 
and even if we had the most perfect system of nomenclature 
which could be devised, he did not see how science would be 
thereby advanced It 15 trve we could not get on without 
nomenclatme, but the ee it was the better, aud the less 
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time we spent in discussie 1t *he more we should@have to devote 
to real study s 

Di Coues, 1eplying to pievious speakers, said that the system of 
trinomial nomenclatme had nothing whatever to do with indi- 
vidual variations of specimens fiom one locality It was not a 
question of naming vaiteties o1 hybrids, but there was a definite 
punciple to proceed upon, namely, that of geographical and 
climatal vanation He was well aware that the use of three 
names to designate objects ın zoology was no new thing, but he 
beheved that the 1estiicted application of tiinomialism to the 
particular class of cases ha had discussed was virtually novel, 
and that his system would piove to be one of great practical 
utility He thought that the application of the principle was a 
question which, afte: this discussion, and afte: further private 
discussions, might well be left to the discietion of authors 

The Chaiuman concluded the meeting by saying —I hope 
that Di EJhott Coues 1s satisfied with the manne: with which 
his views have been received Although there are some uncom- 
promising binomualists piesent, many have pronounced themselves 
as what may be termed limited trinomialists, and some ap- 
pea: to go as far as Dr Coues himself Distinctly defined 
species undoubtedly exist ın great numbers, owing to extime- 
tion of intermediate forms, for these the binomial system offers 
all thatisneed@din defining them But on the other hand there 
are numbers of cases in the actual state of the earth, and far 
more are being constantly 1evealed by the discoveries of palazonto- 
logy, and nowhere so iapidly as in Dr Coues own country, 
where the infinite’ gradations defy the disciimination either 
of a binomial or atrinomial system Zoologists engaged in the 
question of nomenclature me beg gradually brought face to 
face with an enormous difficulty ın consequence of the discovery 
of these intermediate forms, and some far more radical change 
than that now proposed will have tq be considered In con- 
clusion I must express the thanks of the meeting to Dr Cones 
for having brought his views and those of his countiymen, of 
whom he 1s such a woithy representative, before us, and also to 
Mr Bowdle: Sharpe, to whose zeal and energy the organisation 
of the meeting 1s entirely due 

A unanimous vote of thanks was given to Piof Flower for 
presiding 


KRAKATOA 


At the meeting of the Meteorological Society of Mamu- 

tus on May 22 some enteresting communications weie 
made relating to the Knakatoa eruption Among others was 
a letter fiom M Lecomte i1egaiding detonations heard 
at Diego Gaicia on Augus? 27 In his letter, which was 
written at Diego Garcia on April 24, M Lecomte says —‘‘ Le 
lund: 27 août entre 10 et gtr heures du matin, pendant le 
déjefiner, nous avons entendu des détonations somdes mais 
violentes Nous avons ciu tellement 4 Pappel d'un navne en 
détresse que nous avons couru et que J'ar envoyé plusieus hommes 
vers le 11vage extérew de lile sur plusieurs points différents, en 
obsersation Le Capitaine Florentin de Aza Yoshua et son 
second, M Daniel Sauvage, venaient de quitter Pointe de P Est 
pow alle: mowller a Pointe Marianne, loisqu’ils ont entendu les 
mêmes détonitions Ils ont aussitôt envoyé des hommes en 
observation alextrémité des måte Mais comme les miens us 
n’ont uen wu . 

Ce jour 1a et les joms stuvants le soleil était comme obscuel, 
probablement par la formidable quantité de vapeuts et de cendies 
qui ont du s'élever dans l'atmosphère ” 

The information obhgingly fumshed by M Lecomte was 
valuable, masmuch as, take nın conjunction with the iepoits 
which had been teceived from Rodigues, it confirmed verbal 
information which had been previously obtained There could 
now be no doubt that the explosions which took place at 
Kiakatoa were distinctly heard both at Diego Garcia and 
Rodiigues, and there was probably no other 1ecorded instance of 
sound haying travelled over so great a distance e The fact, also, 
that at Diego Garcia the sun was partially @scured on August 
27 and on several subsequent days, as well as at the Seychelles 
and Rodiigues, was an additiond], prdof of the great quantity ẹf 
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matter which must have been ejected fiom Krakatoa, and of the 
1apidity with which ıt was conveyed fiom its souice Thee 
could be no reasonable doubt that the presence of that matter m 
the atmosphere was the cause of at least the lurid sunsets and 
sunrises which were observed over the Indian Ocean on the last 
days of August and ım the first week of September 

The Secretary, Dr Meldrum, stated that the Royal Society 
of London had appointed a Committee to collect information 
1egarding the phenomena which had been obseived during and 
after the volcanic eruptions that took place at Krakatoa in 
August, and requests had been recerved from that and other 
quarters fo. information from Mauritius To these requests the 
Secretary hid replied that he was prepaiing for his Excellency 
the Goveinor a detailed account of what had been obseived at 
Mauritius and several of its dependencies, but that owing to the 
almost daily 1eception of additional details his report was not 
yet ready All he did, therefore, was to give the general re- 
sults as fai as they had been determined 

Several remarkable phenomena had to be descuibed In the 
fist place, there were disturbances of the sea water, 01, as they 
had been called by some, tidal disturbances, and these had been 
observed all over the Indian Ocean 

There were also baiometiic distubances, to which attention 
had fist of all been called in Mauitius early in September, and 
which at the time were ascitbed to the explosions at Krakatoa 
Some time afterwards ıt was ascertamed m England that these 
disturbances had extended over the whole globe and that they 
were recorded by all selfregisteiing barometeis ın both hemi- 
spheres At Mauritius there were at least seven well-marked 
ate of which the epochs of maximum witensity were as 
ollows — 


h m 
(1) August 27, 06 pm local time 


(2) » 28 220pm is 
(3) 39 28, IO 40 p m 29 
(4) » 30, 135 am + 
(5) 5, 30, 9I7 am » 
(6) 5, 31, 148 pm n 
(7) 4, 31, 8o pm ši 


At first these disturbances were supposed ın Mauuitius to have 
been due to successive eruptions, but General Stiachey, who 
examined a number of barogiaphs received from different paits 
of the world, had 1ecently adduced evidence to show that they 
were produced by an air-wave pioceeding outwards from Kraka- 
toa in all duections round the eaith, expanding till ıt was half 
10und, then contracting tillit reached the antipodes of its o11gin, 
and afterwards retuning, the wave thus travelling round the 
globe two or three times Assuming that view, the first disturb- 
ance at Mamitius (which was at its maximum at oh 6m pm 
on the 27th) would be caused by the passage over the Observa- 
tory of the wave travelling from east to west, and the third, 
fifth, and seventh disturbances would be returns of the wave to 
Mauzitms afte: having gone round the eaith Similarly the 
second disturbance would be thc first passage of the wave tra- 
yelling from Kiakatoa eastward, and the fourth and sixth would 
be its returns to Mamitius Now, the mean interval in time 
between the returns of the wave to Mauuitis, in its passage 
from east to west, was 24h 38m and in us passage fiom west 
to east 35h 44m It would thus appear that the 1ate of pro- 
giession had been gieate: from east to west than from west to 
east, which may have been partly or wholly due to the great 
cucle passing through Kiakatoa and Mauntius being within the 
tropics, where the prevailing wind was fiom the eastward The 
rate of progiession fiom east to west was veiy neaily 709 miles 
an hour, and from west to east 697 miles By taking as nearly 
as possible the times half way between the commencements and 
endings of the disturbatices similai results were obtained There 
was also an eighth (but small) disturbance between 7 and 9 a m 
on September 2, which may have been the foursh 1etuin of the 
ware from east to west, the inteival in time between that dis- 
turbance and the seventh having been neaily thirty six hows 
The sath disturbance was thefast indication of the wave gn its 
passage fiom west to east 

Another effect of the Krakatoa eruptions was the spicad of 
ashes and pumice ovei considerable portions of the Indian 
Ocean, and a good deal of information on that point also had 
been collected ın Mamiius ‘The first intimation of the proba- 
bility of volcanic action in the dnection of the Straits of Sunda 
was contained ina letter publnhed by Capt Walker, of the 
Actea m the Aleo cantile Recordeof Fane 16, 1883 At noon on 
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May 20 the Actega was m 6° 50'S and 104° 2’ E, and on the 
morning of that day a ‘peculiar light green colou” was ob- 
served in the sky to the east-south-east, while ‘‘ fiom east to 
east-noith-east fhere was a dark blue cloud, which reached 
from the horizon to the zenith” ‘About 2 pm it was quite 
dak What appeared to be a rain squall rose up from the 
east, but, instead of rain, a kind of very fine dust commenced 
to fall, and veiy soon everything was covered, ships, sails, 
rigging and men wee all dust colour, nothing could be seen 
100 yards off The fall continued steadily all might, and 
stopped about 9 a m on Monday the 21st When we saw the 
gun it looked like dull silver At noon we were in lat 8° 15’ 
S andlong 102° 28’ E, distant from Java Heads about 170 
miles The sky all round remamed a dusty hue, and small 
quantities of dust again fell during the mght The sky did not 
assume a natural appearance till the 231d” At a meeting of 
this Society held on July 12, the Secretary called attention to 
Capt Walker’s letter, and said there was little doubt that the 
dust ın question had come from Krakatoa, as, according to a 
note in NATURE of June 7, a volcano in that island was in full 
eruption From that time accounts of pumice and ashes ob- 
served in the Indian Ocean had been extracted from log-books, 
and they showed that on several occasions vessels had passed 
through fields of punuce long before the great eruptions of 
August 26 and 27 After that month the 1epoits became moie 
‘frequent, and they still contmued, the latest bemg from the 
vicinity and shores of Mauritius, where, since the middle of 
February, large quantities of pumice had been seen It would 
appear, however, that fields of pumice had passed Mauritius 
long before Feb.uary, foi “a large quantity of pumice-stone and 
lava was washed up on the beach at Durban (Natal) on 
Octobe: 23” According to the reports 1eceived, fields or lanes 
of pumice had been observed ın different parts of the Ocean 
from 105° to 48° E and 6° to 12°S = Farther south the extent 
in longitude had been apparently less 
That the remarkable sunrises and sunsets which had been 
observed over a great part of the world after August 27 were 
due to matter ejected fiom Krakatoa seemed to be generally 
admitted The few who objected to the volcanic dust theory 
had not proposed any othe: theory that so completely accounted 
for the facts The presence of vapours and finely-divided dust 
at certain elevations would, as a consequence of known physical 
“laws, produce all the chromatic effects that had been seen and 
described, and it was known that immense quantities of matter 
had been shot up from Kiakatoa Similar phenomena had been 
witnessed by observers between whom and the sun volcanic dust 
passed, as on the occasion of an eruption of Cotopax: a few 
years ago But it was not necessary to go so far back Fiom 
May 20 to 22 last, afte: an eruption of Krakatoa, Captain 
Walker, as already stated, observed that to the east-south-east the 
sky was of a light green colour, that on the zist the sun looked 
Iike dull silver, that the sky all round was of a dasty hue, and 
that it did not assume its natal appearance till the 23rd That 
Was peihaps the earliest instance of the chiomatic effects of the 
Kiakatoa dust and vapours Immediately after the eruptions 
of August 27 they were more intense and on a gieater scale At 
the Seychelles on the 27th the sky according to Mr Estridge, 
was hazy allday The sunset on that day was gorgeous, the 
sky was lurid all ovei, and beams of 1ed light stretched from 
over St Anne’s to neatly the horizon At sunset on the 28th 
the sun looked as it did through a fog on a frosty day in Eng- 
land On the morning of the 29th the sun at 7a m was more 
like a full moon than anything else According to other letters 
from the Seychelles the sun for a whole week appeaied dim 
At Rodrigues, according to Mr Wallis, whose report was written 
on August 31, the sky at north-west on every evening since the 
27th had a very threatening and strange appearance of a deep 
purplish 1ed colour, which lasted till 7 15 p m , and which, with 
the disturbances of the sea water, caused much fear and excite- 
"ment Similar’ phenomena were observed on the same evenings 
at Diego Garcia and St Brandon, and for several days the sun 
looked as if partially obscured eAt Mauritius the skyewas over- 
cast ¢hroughout the whole of the 27th, and it was observed and 
-noted at the time that there was an unusual dimness On the 
evening of the 28th there was a gorgeous sunset, the first of a 
long sewes of remarkable colorations and glows, which had 
already been described Observations of these optical phenomena 
had been taken daily during nearly the last nine months when- 
ever the weather permitted Knowmg what had been observed 
on board of the Actea, and thay Krakatoa had been im eruption, 


these extraoidinary sunsets and sunuses were attributed to the 
presence m the upper strata of the air of finely-divided matter, 
and probably gases and vapouis, fiom Krakatoa, and subse- 
quent events confirmed that opimon Ir was difficult to explain 
phenomena which had been identical under all conditions of 
weather, and ın many distant places by any purely meteoro- 
logical causes* To the meteoric dyft theory it might be ob- 
jected that ıt was purely an hypotMesis almost, 3f not wholly, 
unsupported by facts No unusual numbei of meteors had been 
seen No extraordinary glows had been observed at or near the 
times of the great meteoric showers of November 1866, and 
November 1872 Moreover one would suppose that if the earth 
had fo. months been passing through volumes of meteouic dust 
the chiomatic effects would have appeared simultancously 
wherever the sun 1ose and set But such had not been the case. 
Upon the whole there seemed to be a preponderance of evidence 
in favom of the volcanic dust thedry The objection that the 
quantity of matter was insufficient was not a formidable One, for 
the effects did not depend merely upon the quantity of matter 
that had 1eached the higher :egions, but also upon its form and 
degiee of tenuity <A few pounds of matte: might be spread 
ove: thousands of square miles As to the objection that 1t was 
difficult to conceive how even finely-divided matte: could remain 
so long ın suspension 1t might be remarked that, independently 
of the possibility of the particles being electrified, the lower 
stiata of the atmosphere might be denser than the foreign matter 
in the upper stata The extiaordinary sunsets and sunrises 
which were observed in 1783-84, and which Arago and others 
asciibed to volcanic dust, were sard to have lasted eleven months 
Those of 1883-84 would probably last fully as long Within 
the last few weeks there had been at Mauritius a considerable 
increase mM the intensity and duration of the glows 





EVIDENCES OF THE EXISTENCE OF LIGHT 
AT GREAT DEPTHS IN THE SEA* 


THE evidences of the presence of light and its quality and 
source at great depths me of much interest At present 
very little experimental knowledge in regaid to these questions 
is available That light of some kind, and ın considerable 
amount, actually exists at depths below 2000 fathoms, may be 
regarded as certain This ıs shown by the presence of well- 
developed eyes in most of the fishes, all of the cephalopods, 
most of the decapod Crustacea, and in some species of other 
groups In many of these animals, living in 2000 to 3000 
fathoms, and even deeper than that, the eyes are relatively 
larger than in the allied shallow-water species, im others the 
eyes differ little, if any, ın size and appearance, fiom the eyes of 
corresponding shallow-water forms, m certam other cases, 
especially among the lower trypes, the eyes me either iudi- 
mentary or wanting ın groups of which the shallow-water repre- 
sentatives Fave eyes of some sort This last condition is notable 
among the deep-water gastropods, which aie mostly blind , but 
many of these are probably buriowing species , and it may be 
that the prevalent extieme softness of the ooze of the bottom, 
and the general burrowing habfs, are connected directly with 
the habits or rudimentary condition of the eyes in many species 
belonging to different classes, including Crustacea and fishes. 
Such blind species usually have highly developed tactile organs to 
compensate for lack of vision 
Other important facts bearmg duectly, not only on the 
existence, but on the guality, of the light, me those connected 
with the coloration of the deep-sea species In general, it may 
be said that a large proportion of the deep-sea animals are highly 
coloured, and that their colours are certainly pyotecteve Certain 
species, belonging to differentbroups, have pale colours, or ae 
translucent, while many agree in colom with the mud and ooze 
of the bottom , but some, especially antong the fishes, are very 
dark, or even almost black , most of these are probably instances 
of adaptations for protection from enemies, or concealment from 
prey But more str:king instances are to be found among the 
numerous brightly-coloured species belonging to the echmoderms, 
decapod Crustacea, cephalopods, gnnelids, and Anthozoa In 
all these gioups, species occur which aie as mghly colomed as 
their shallow-water allies, or even more $o But it 1s remarkable 
that ın the deep-sea an.mals the bright coloms are almost always 
shades of orangeeand orange-red, occasionally brownish red, 
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purple, and purplish red Clear yellow, and all shades of green 
and blue colours, are 1arely, 1f ever, met with These facts m- 
dicate that the deep sea 1s tllummated only by the sea-green 
sunlight that has passed thiough a vast stratum of water, and 
therefore lost all the 1edyand orange rays by absorption The 
transmitted iays of light eid not be reflected lw the anmals 
1eferred to, and thereforeNhey would be rendered invisible 
Then brght coloms can only become visible when they are 
brought up into the white sunlight These bnght colours aie 
therefore just as much protective as the dull and black colours of 
other species 

The deep-sea stai-fishes are nearly all orange, orange-red, o1 
scarlet, even down to thiee thousand fathoms The larger 
ophiurans are generally orange, orange-yellow, or yellowish 
white, the burrowing forms bemg usually whitish or mud- 
coloured, while the numerous species that live clinging to the 
branches of gorgonians and to the stems of Pennatulacea are 
generally orange, scarlet, or 1ed, like the corals to which they 
cling Among such species are Astrochele lymaniz, abundant on 
the bushy orange gorgonian coal, Acanella normant, often in 
company with seveial other orange ophimans belonging to 
Ophiacantha, &c Asti onyx loveni and other species are com- 
mon on Pennatulacea, and agree very perfectly ın colour with 
them These, and numerous others that might be named, are 
instances of ihe special adaptations of colours and habits of com- 
mensals for the benefit of one or both Many of the large and 
very abundant Actiniz, or sea-anemones, are bright orange, red, 
scailet, or rosy in their colours, and are often elegantly varied 
and stuped, quite as brilliantly as the shallow-wate: forms , and 
the same ıs true of the large and elegant cup-corals, Fladel/um 
goode, F angulare, and Caryophytha contmtunis,—~all of which 
aie strictly deep-sea species, and have bright orange and red 
ammals when hving The gorgomtan corals of many species, 
and the numeious sea-pens and sea-feathers (Pennatulacea), 
which are large and abundant in the deep sea, are neatly all 
bright colomed when living, and eitherorange or red All these 
Anthozoa are furnished with powerful stinging organs foi offence 
and defence , so that then colours cannot well be for mere pro- 
tection against enemies, for even the most ravenous fishes seldom 
disturb them It 1s probable, therefore, that their invisible colours 
may be of use by concealing them fiom their prey, which must 
actually come in contact with these nearly stationary animals in 
order to be caught But there 1s a laige species of scale-covered 
annelid {Polynoe am ant:aca, Veir ) which lives habitually as a 
commensal on Solocera tuedia@, a very large orange or red 
actinian, with unusually powerful stinging organs Doubtless 
the worm finds, on this account, perfect protection against fishes 
and othe: enemies ‘This annelid ıs of the same intense orange 
colour as its actinran host Such a colour is ver} unusual among 
annelids of this group, and in this case we must regard it as 
evidently protective and adaptive ın a very complex manner 

It has been urged by several wuiters, that the hght ın the deep 
sea is derived from the phosphorescence of the animals them- 
selves It 1s true that many of the deep-sea Anthozoa, hyd:ords, 
ophiurans, and fishes are phosphorescent , and very likely this 
plopeity 1s possessed by memé@ers of other groups in which ıt 
has not been observed But, so far as known, phosphorescence 
1s chiefly developed ın consequence of nervous excitement or 
Irritation, and 1s evidently chiefly of use as a means of defence 
agaist enemies It is possessed by so many Anthozoa and 
acalephs which have, at the same time, stinging organs, that it 
would seem as 1f fishes had learned to imstinctively avoid all 
phosphorescent animals Consequently ıt has become possible 
fo. animals otheiwise defenceless to obtain protection by ac- 
guung this property It 1s well kfown to fishermen that fishes 
avoid nets, and cannot be caug&t in them, 1f phosphorescent 
jelly-fishes become entangled m the meshes, therefore ıt can 
hardly be possible that there can be an amount of phosphorescent 
light, regularly and constantly evolved by the few deep-sea 
animals having this power, sufficient to cause any general ilu- 
mination, ot poweiful enough to have influenced, ove: the whole 
ocean, the evolution of complex eyes, bithant and complex 
protective colours, and complex commensal adaptations 

It seems to me probable th&t more o1 less sunlight does actually 
penetiate to the gieatest»depths of the ocean in the fom of a 
soft sea-gieen light, perhaps at two thousand to three thousand 
fathoms equal m intensity to om partially mognlfght nights, and 
possibly at the gieatest depths equal only to starhght It must 
be remembered that in the deep sga, far fiom land, the water 1s 
far moire transparent than near the coast A E VERRILL ® 


ARTIFICIAL LIGHTING ' 


N early times but a small fraction of om forefathers’ lives was 
spent unde: artificial light They rose with the sun and lay 

down to rest shortly after sunset During the long winter 
evenings they sat round the fire telling stories and singing songs 
of love and war, the fire-hght was sufficient for them, except 
occasionally during grand feasts and carousals, when their hails 
were lighted by pme-wood torches or blazing cressets But, as 
a rule, after sunset they lived ın semi-darkness 

From that early period, as man has advanced ın civilisation, 
in the thirst fo. knowledge derived from books, and ın following 
the gentler pursuits which demand an indoor life, there has been 
a steady increase in that fraction of our lives which 1s spent 
under light othe: than that ofthe sun But the improvement in 
the quality of the artificial hght has been very slow The ruddy 
lights and picturesque shadows so faithfully handed on to us by 
Rembrandt’s pictures show us very giaphically what our poets 
have called ‘‘the dim glimmer of the taper” of those days A 
few years before the introduction of gas, Argand, by his ım- 
provements ın the burners of oil lamps, enabled om fathers to 
see for the fnst time a compaiatively white hght, but as far as 
the matter we to-day propose to discuss 1s conceined, viz the 
effect of artificial lighting, and more particularly electric hghting, 
on our health, we need only consider the reign of artificial hight 
as it commenced with the general use of gas and petroleum, for 
then and only then could ıt be said to affect our health 

Prior to the intioduction of the electiic light we have been 
accustomed to conside: every hou spent under artificial hght as 
an hour during which all conditions are less favourable to per- 
fect health than they would be during daylight Can we now 
hope to ameliorate this condition of things through the agency of 
electricity? Before we can discuss this question I must point 
out to you the chief differences which exist between hours of 
work o1 recreation spent m daylight and unde: artificial light 
In the former case we live in abundance of hight The sunlight 
itself exercises a subtle influence on cur bodies, that mixture of 
heating and chemical rays which when analysed foum the solai 
spectrum, and combined form the pure white light “of dayhght, 
is needed to enable all ammal and vegetable organisms to 
flourish in the fullest conditions of healthful life 

In nearly all cases when the sun 1s up, the functions of hfe are 
in the state of fullest activity, and when it sets they sink into 
comparative repose In daylight hfe wakes, in darkness life 
sleeps In addition to the abundance of pure white light, the 
heat attending 1s only that necessary fo: health The ar re- 
mains unvitiated, except by our own breathing On the other 
hand, when working under artificial light, we have these condi- 
tions all altered in degree 

1 We have an insufficient light, a scale of lighting by gas 
or by electricity which would be pronounced excessive at night- 
time ts still far ınferor to average daylight 

2 All artificial hghts, whethe: produced by combustion, as in 
the case of candles, orl, gas, and petioleum, or by the mcan- 
descence of a conductor by the means of electricity, produce 
heat, this heat, in proportion with the light afforded, 1s enor- 
mously in excess of the heat given by sunlight Electricity, as 
you will see hereafter, 1s far the best ın this respect, but even it 
1s infenor to sunlight 

3 All these same illuminants, excepting electricity, contamin- 
ate the air and load it with carbonic acid, sulphm, and otha 
compounds—all injurious to the health and to the general com- 
fort of the body It will be convemient to consider the effects 
—first, on our health generally , second, on our eyesight in par- 
ticular I have already called your attention to the fact that that 
proportion of coloured rays which, when combined, form white 
sunlight, 1s that best suited to healthy life It 1s necessary too to 
that sufficient and proper stimulus to the organic changes which 
go on m our bodies, and which we call a state &f good health 
The various artificial hghts differ very widely from sunlight in 
this respegt, that they are all more or less deficient in the rays 
at the violet end of the spectrum, commonly called the aaimic 
rays, and which most probably exercise a very powerful effect 
on the system Its the want of a due portion of these violet 
1ays which makes all artificial light so yellow Even the light 
of the electric arc, which is richer in these 1ays than any other, 
is still on the yellow sid of sunlight The incandescent electric 
hight ıs next best in this respect , next in order come gas, petro- 
leum, and the various oil lamps. No doubt some of you will 


° 
* Lecture delivered at the Health Fahibtition by Mr R E, B Crompton 


282 


NATURE 


[ July 17, 1884 





-challenge my statement that the electuic arc 1s yellow It has 
always been called a cold blue ight It 1s not so, it 1s only by 
compaiison with the yellowe: hight of gas or with the mcan- 
descent lamps that it appears blue, when compaied with the 
sunlight reflected from a white cloud 1t will be seen to be dis- 
tinctly yellow m tinge , but still both classes of electric light are 
far superior to all others in nearest approaching the white light 
of dayhght, and thus satisfying the actmic action which om 
bodies demand 
Turning now to the comparative heating and air-vitiating pio- 
perties of artificial lights which we shall find ıt convenient to 
take together, I have here a table (Table A) prepared by Dr 


TABLE A —Showing the Oxygen consumed, the Carbonic Acad 
produced, and the Atr vitiated, by the Combustion of cei tan 
Bodes burnt so as to give the Light of 12 Standard Spam 
Candles, each Candle burning at the rate of 120 grams per 














hour 
Hert pro- 
t iye 

sei of À Cubic feet | Cubre feet! ae Culic feet oan 
candles, equal to | of oxygen| ofar | bone acid ofair | water 
r2c grains per | consumed į consumed | produced vitiated raed 
hour 10° F 
Cannel Gas 330 | 1650 | 201 | 217 50 | 195 0 
Common Gas 5 45 17 25 3 21 348 25 2786 
Sperm Ou 475 | 2375 | 333 | 35675: 2335 
Benzole 446 | 22 30 354 | 37630! 2326 
Paraffin 6 81 34 05 450 | 48405 | 3619 
Camphine 665 | 3325 477 | 51025 | 3251 
Sperm Candles} 757 | 37 85 577 | 61485 3517 
Wax 41 | 4205 590 | 63225 | 3831 
Stearic 8 $2 |! 44 10 625 | 66910| 3747 
Tallow 1200 | 6000 | 873 | 93300 | 5054 
Electric Light | none none | none none 138 

i 
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Meymott Tidy, which shows the oaygen consumed, the carbonic 
acid produced, the an vitiated, and the heat produced by the 
combustion of certan bodies buined so as to give the light of 
twelve standaid candles, to which Mi R Hammond has added 
the heat produced by a 12-candle incandescent electric lamp 
From these figures you will see that the an of a 100m hghted 
by gas 1s heated twenty times as much as if ıt were lighted to 
an equal extent by incandescent electric lamps When arc 
lamps aie used, the comparison 1s still more in favo of elec- 
tricity You will be smpuised to see fiom the table that our old 
friend the tallow candle, and even the wax candle, 1s fai worse 
than gas ın the proportion of au vitiated and heat produced, and 
you will be disposed to disbelieve it , but the factis, that so long 
as candles were used light was so expensive that we were obliged 
to be content with little of ıt, ın fact we lived in a state of 
semi-daikness, and mm this way we evaded the trouble It ıs 
only since the general introduction of gas and petioleum that we 
have found what an evil it 1s 

It is not unusual, in fact ıt ıs almost invaiable, foi us to find 
the uppe: stratum of air of the rooms ın which we live heated to 
120° after the gas has been lighted fo. a few homs We 
have grown accustomed to this state of things, and me not 
surprised that when we take the libaiy ladder to get a book 
from the upper shelf we find ou head and shoulde:s plunged 
into a temperature like that of a fiunace, producing giddiness and 
geneial malaise If you look again at the table you will see 
that each gas bune: that we use consumes more oxygen and. 
gives off more carbonic acid, and otherwise unfits more an for 
breathing, than one human being, and if 1s this excessive heating 
and air vitiatien combined which are the main causes of the 
injury to the health fiom woiking long hows im artificial hght 
I could go on foi a long time giving instances of the fea: ful state 
of the atmosphere of our laige pfiblic buildings as welfas of our 
private homes after the gas has been lighted foi a few hows, but 
this paper ıs not intended as an onslaught on gas, moreover 
these ills are so well known to neatly all of you that I need not 
biing them more prominently before you I will only take one 
instance, viz that of the Bumingham®Town Hall, which has 
been lighted alteinately by gas and electnicity 

Duiing the grand Bumingham Musical Festival, which was 
held in that hall two yeais agoy some careful experiments were 
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made to snow how the orchestia and audience in the hall were 
affected by the two kinds of lighting The gas lighting was in 
the form of several huge pendants suspended down the centie of 
the hall The electiic ghting was in the foim of clusteis of 
hghts placed on large brackets projegting fiom the side walls 
with two cengral pendants placed ofra the gas pendants 
The cardle-powe: given by the elgttiic light was about 50 
per cent m excess of that given by the gas light, the 
degiee of illumination by electucity was consequently very 
billant 

It was found that when the gas was used the temperatuie near 
the ceiling 10se from 60° to 100° afte: three hows’ lighting The 
heating effect of the gas was, therefore, the same as 1f 4230 per- 
sons had been added to the full audience and orchestra of 3100 
Similarly the vitiation of the an by caibomic acid was equal to 
that given off by the heathing of 3400 additional peisons added 
to the above audience of 3100 But on evenings when the 
electric light was used the tempeiatme only rose 13° dung a 
seven hours’ tual, and the au, of couse, was only vitiated by 
the bieath ng of the audience The futher experiment was 
tued of givirg to every member composing the laige orchestra 
a printed paper of questions ashing how the new mode of 
lighting affected him oi her personally, and I have heie 265 
rephes to those questions They are veiy interesting Iwill 
1ead a very few of them out to you Fiom this you will lean 
that without exception the comfoit and general well-being of this 
large orchestra was .ncreased enormously by the use of the new 
illuminant, yet ıt ıs reasonable to suppose that the comfoit of the 
audience was incieased in an equal degiee, Now we all of us 
know that the times when we suffer most from the effect of ati- 
ficial light 15 m crowded places of public amvsement, which are 
at the same tıme builliantly lighted Many of us are unable to 
go to the ‘l.eatie or to attend evening geifoimances of any kind, 
as the intense headache which invariably attends through staying 
a single how .n such places entnely prevents them This head- 
ache we commonly say 1s inseparable from the heat and glare of 
the gas Now this phiase 1s not strictly correct It is no doubt 
due to the Feat of the gas and its an-vitiating properties, but 
when we use the woid glaire I believe we 1efex to the effect the 
gashight has upon om heads, ands which effect is not due to 
excess of I ght On the contiary, I believe if a fai greater 
amount of light be given by the electiic light without the heating 
and an vitiation being piesent such headache 1s never pioduced, 
although some of the mote tendei-headed amongst us will at 
fist complain of the glare because they are habituated to asso- 
ciate plenty of light with gieat heat, gieat an vitiation, and 
other evils 

Indeed, so long have we been accustomed to closely asso- 
ciate brilliant artificial light with headache and glare, that we 
who are mtioducing electric light aie most cautious not to give 
the full quantity of hght which®we could afford to give, and 
which would afford the gieatest rest to the eye and greatest 
bodily comfoit I now come to the effect that ight has upon 
the temperament If we tiy the expeiiment in an assemblage 
of people of gently decieasing the lighting of the room, it will 
be found that the spirits of everygone will be depressed just as 
the hght 1s depressed, and, vice ver så, then spnits will be raised 
just as the light 1s iaised have many tunes, when conducting 
expermments of electric lighting on a large scale, noticed this 
fact, and I have been led to the conclusion that during Bouss of 
waking every person ts benefited by increase of leht up to the ex- 
tent of full sunlight, providing that this hgh degree of hghting 
is not attended by heat and by air vitiation, and I must add 
that the somce of ight must not be fiom one o1 two brilliant 
points only, but it must be @ell regulated and not such as to 
cause daik, deep shadows e 

This leads me on to the subject of the effects on the eyesight 
of the electiic light as compared with othe: lights Healthy 
eyesight demands a plentiful supply of ight Ttas the greatest 
mistake to suppose that a state of sent darkness 1s good for om 
eyes, unless they are defective o1 1ecovering fiom the effects of 
past injury o disease Whoever saw a painter, engrave, 
printer, watchmake1, or indeed any one the quality of whose 
work depends on the excellence of his eyesight, who did not 
desne a flood of pure white hght thhown onto his wok I 
think I have the authouty of oculists when I say that 19-20ths 
of the diseases @f the eyes arise from working the eyesight long 
hows with .nsufffient light Agam, another great cause of 
injury to eyesight 1s the unsteadiness of most artificial lights 
fuch improvement has been made in the hght of gas duiing the 
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ast few yeais by the introduction of aigand burners, and globes 
or the flat gas burneis having much laigei lowei openings, so 
hat the dancing and flickering batswing bune: of five years ago 
s not so common in a good house Even the steadiest of the 
nodern gas burners 15 eatremely unsteady as compared with the 
ight of the incandescent el&ctriclamp Those of you who have 
seen to the Savoy Theatre Will have noticed the eéffects of the 
ights behind the scenes on the scenery itself The light is so 
tbsolutely steady that ıt 1s comparable to sunlight Hitherto I 
lave said nothing as to the comparative eacellence of the two 
orms of electiic light, viz the electric arc and the incandescent 
amp Both have then prope: places The arc light, which 1s 
he whitest in colou: and most economical] to produce, 1s not so 
teady as the incandescent lamp It 1s therefore unsuitable for 
ndoo: use o: for reading by, or for such occupations as 1equue 
he maximum of steadiness But itis well suited foi the hghting 
f large buildings and public places I am unaware if any 
xpermênts have been made as to the effects of bulhant arc 
ighting on the eyesight of men who have to work mght shifts, 
s although the opimion of the workmen who have to wok under 
t ıs unanimous 1n its favour, yet that opinion is moe based on 
hen peisonal comfoit, due to their being able to carry on then 
vok with facility almost equal to that given by daylight The 
arge sorting 100ms at the Gereral Post Office at Glasgow have 
een for along time lighted by the arc light, and with a most 
yeneficial result to the health and eyesight of the lettei-soiteis 
nd telegraph clerks The forme: occupation is one which tues 
he eyesight very severely The public generally does not know 
iow the habit of gviiting the addresses on envelopes with pale 
nk and blotting it off fapidly befoie it has time to darken fies 
he eyesight of the Post Office lettei-soiteis So long as 
‘as is used, a powerful buiner has to be brought very close 
o the head of the ,soite1, and unde: such conditions the 
yesight fails at an caly Æe At Glasgow Post Office I am 
ble to boast that by the imtioduction of the electric light I 
nabled many of the mote aged soite1s who were commencing 
o use spectacles to do without them—and even I put back the 
lock of time in enabling seveial who had used them for some 
eas to disclaim them Iam aware tha@it has been alleged by 
he opponents of the electiic light, whethe: interested or other- 
vise, that in many cases the intensity of the light has injmed 
yesight I do not think any such cases can be substan- 
tated Many of us who ue m the habit of expetmenting with 
ioweiful ac lamps have had om eyelids tempoiaily affected by 
ncautious exposme at too short a distance Again, over and 
vei I meet with the complaint that if I stare at an aic lamp for 
. long time it will make my eyes ache , the obvious retort being, 
Nhy should you stare at the hght? If you do the same with the 
un, you will be equally imconvenienced Before such an 
audience as this, which 1s of course familiar w.th the beautiful 
Jectiic lighting in the Health Exhibition itself, it 1s useless for 
ne to enlaige on the many conditions of the electiic ght as it 
nduectly affects health I may only name the many addı- 
ional pleaswes of the eye we get from its use Our floweis in 
nu 100ms do not fade away, and are seen in then true colou.s 

Ju pictures or all colowed objects aie seen to better advantage 

may mention one thing which®would not generally occur to 
ou, that in London certainly an electric-lighted house can be 
leaned pioperly in winter You may smile at this, but T assure 
ou that the advantage of being able to turn a flood of light into 
ou: diawing-rooms and dining-rooms at six o'clock on a 
mnte:’s moining, so that the whole of the cleaning can be 
mished as thoroughly as 1f done by daylight, before the family 
omes down to beakfast, 1s one that must be experienced before 
: can be thoroughly appreciated ain, the advantage to the 
ealth of om children 1s simply inestimable No night-lights, 
ratches left about, o1 gas turned doWn low arerequired A child 
ix years old can be trusted to press a button and so tun the light 
ff oi on, the lamps being*high and out ofeach are not easily 
roken or over-tuined, and the air of the children’s nursery, 
ven if the light be kept burning the night through, remains pure 
noughout Another indirect advantage due to the absence of 
eat 1s that it 1s comparatively easy to thoroughly ventilate and 
ool during the hot weather a 190m lighted by the electric light 

‘he heat of gas placed high in the room causes such interise 
raughts when the windows are open that the discomforts and 
angeis of the diaughts are almost worse than the ,discomfitme 
‘om the heat and vitiated an, whereas in arẹ electric-lighted 
vom there is no difficulty in opening wide all the windows, the 
raughts pioduced being so gentle a9 to be hardly felt 
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Physical Society, June 28 —Prof Guthrie, President, m 
the chan —-New Member, Mr W H Hensley —Lord Ray 
leigh made a communication on the practical use of the silver 
voltameter for the measurement of an electric current Ona 
former meeting of the Society the method was explained by the 
author, but on the present occasion the apparatus was exhioited 
The author considers this the best method of determining the 
stiength of curent ın absolute measme One ampere deposits 
4 grammes of silver in an hour, therefore a quarter to half an 
hour 1s sufficient to give 1 o 2 gammes, quantities which can 
be measured with accuracy Any curient from 1/10 to 4 or § 
amperes can be measmed successfully in this way Waith very 
weak cuuents there is a difficulty in weighing the deposits , 
with very dense cuirents the deposit 1s apt to be inegula: The 
author deprecates the use of acetate of silvei, pure nitrate or 
pue chlorate of silver giving the best results The cathode of 
his apparatus is a platinum bowl, the anode a silver sheet 
wiapped with clean filter paper sealed over it to keep any loose 
silver from dropping on the cathode The anode is immersed 
in the solution of silvei salt, and at the end of several hows (if 
great accillacy 1s required) a measurement of the weight of silver 
deposited 1s made by weighing the bowl cathode ın a chemical 
balance Dr Fleming inquned whether 1* was not bette: to 
weigh the loss of weight suffered by the anode, as is sometimes 
done Lod Rayleigh had not ‘found this plan so good, the 
anode being apt to disintegrate and lose weight, not by true 
elechiolytic action Prof Guthe remarked that with small 
electrodes peroxide of silver is formed, and that the inferionty 
of acetate of silver might be due to formation of subacetate — 
Lord Rayleigh then made a communication on a coloui-mixing 
apparatus founded on iefraction This apparatus had been de- 
scribed at a former meeting of the Buitish Association, and con- 
sists of a double-refracting piism, a lens, dispersing pusm, and 
screen, by which an overlapping of spectia can be obtained, and 
thus a mixture of coloms In compaiing different eyesights 
with it Lord Rayleigh finds that the majouity of persons are 
more sensitive to red than he himself In answer to Mr W 
Baily he had not observed any difference between the two eyes 
of the same person, except what might be due to fatigue and 
freshness Dr Guthue mqured if the autho: had discovered 
any racial characteristics of colou-blindness Lord Rayleigh 
had not observed any so fai Dr Guthne stated that, though 
colour-blind to 1ed, he believed he was more than usually sensi- 
tive to blue Dr Stone and Mr Stanley ieferied to known 
cases of blindness to gieen, as well asied Di Lodge asked if 
persons abnormally sensitive to 1ed could see futher down the 
spectrum Lord Rayleigh believed they could see the spectrum 
brighter nea its limits at all events Mı Glazebiook briefly de- 
scriped a modification of Lord Rayleigh’s apparatus by which the 
distance on the spectrum which any one can see could be measured 
—Mr C V Boys read a paper on a phenomenon of electro- 
magnetic induction Between the poles of an electio-magnet 
a small disk of copper 1s hung by a bifilar suspension If the 
magnetic field 1s untfoim, and the disk at an angle to the lines of 
force, then on making the magnet ıt 1s jerked parallel with the 
lines of force If itis a changing field, and the disk perpen- 
dicular to the lines of foice, ıt 1s repelled on making the magnet 
and attracted on breaking by the nemest pole This pheno- 
menon, which was obseived by Faraday, was shown by Mi 
Boys to be useful for determing the intensity of a magnetic field 
by measuung the throw of the disk on magnetising and demag- 
netising It might also be employed to measme the resistance 
of bodies in the foim of plates, from their diameter, moment of 
inertia, and observed throw Any structural difference of resist- 
ance 1n different dnectionsin the body might be determined by 
its means Mr Boys ilustiated his remarks with curves of 
results obtained by experiment Lord Rayleigh considered that 
the effect of self-induction on the results was not likely to be 
serious —Mf J Hopps read a pape: on the alteration of elec- 
trical 1esistance in metal wires produced by coiling and uncoiling 
His experiments were made with an inched plane, the angle of 
which could be varied, and a car, carrymg bobbins, which was 
drawn up or let down the plane by the wnes experimented on 
It appeared that coiling and uncoiling tends to produce haid- 
nessinawne Coiling produces an increase of resistance, and 
uncoiling a decrease ın the resistance of a wne —Mr R T 
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ın absolute measme of the electrical capacity of a condenser, 
and on a method of finding by electrical obseivations the period 
of a tuning-fork The paper described experiments conducted 
according to a method given ın ‘‘ Maxwell,” vol n §776, 
for measuring the capacity of a condensa Mr J 
Thomson showed {Philosophical Transact ons, 1883, pat m ) 
that Maxwell’s formula 1s only approximate, and gave the 
correct formula, which was used in the authou’s experiments 
In these tuning-foiks were used of fequencies approximately 
16, 32, 64, and 128 to a second, thd frequencies being detei- 
mined by caieful compatison with the clock by Lord Rayleigh’s 
method, and the coriesponding values found fo. the capacity 
were 3336m f, 3340 mf, 3335mf, 3337mf The mean 
1s 3337 mf, and the experiments do not show any variation 1n 
the capacity, as the time of changing varies fiom 1/16 to 1/128 
of a second The condense: was furnished by Messis Latimei 
Claik, Munhead, and Co The method also gives a ready and 
accuuate means of deteimining the pitch of a tuning-foik, fo: if 
the capacity of the condense: used 1s known the fiequency (7) 
can be determined The author has used the method successfully 
for this purpose Loid Rayleigh objected to mercury contacts in 
such experrments, and Dr Stone said he had found non and 
meicury contacts good —Piof Herbeit Macleod exhibited a sun- 
shine recorder made by placing a water lens in front of a camera 
box and lens  Sensitised paper is placed in the bottom of the 
box so that the focused 1ay stiikes on it, and as the sun moves 
traces a cuived line o band on the paper Seveial of these 
1ecords weie shown to the meeting 


Royal Microscopical Society, June 11—Rev W H 
Dallinger, F RS, President, in the chau —Piof Zenger’s 
-method of constiucting endomersion objectives by using a 
mixture of ethereal and fatty oils for correcting chromatic aber- 
1ation was explained and an objective exhibited —D:ı Wallich 
exhibited a new condense: which he had devised —Mr 
Mayall, jun, exhibited and described his method of applying 
amplifiers to a microscope, by which a considerable range of 
magnifying power and woking distance was obtained —Mr C 
Beck exhibited and descitbed a new form of microscope lamp for 
use in various pathological and physiological investigations — 
Notes were read on human spermatozoa with two tails (Mi 
Hazlewood}, on the potato-blight msect (Mr Brennan), and on 
a Spuochete of unusual form (Mi Cheshne)—Dr Anthony 
1ead a paper on diawing prisms, on which a long and mter- 
esting discussion took place —Mi Dowdeswell read a pape: on 
some appearances in the blood of veitebiate animals with 
reference to the occurence of bacteria therein, Mr Oxley, on 
Protospougia pedicellata, a new compound infusoiian , and Mr 
C D Ahrens on some new polarising piisms which he had 
devised 
PARIS 


* Academy of Sciences, July 7-—-M Rolland, President, in 
the chair —Remarks in connection with a note of M Beithot on 
the mutual attraction and repulsion of the molecules of bodies, 
by M de Saint-Venant —Note on the absorption of chlorine by 
carbon, and on its combination with hydrogen, by MM Beithe- 
lot and Guntz —Remarks on the projected inland sea in North 
Africa, by M de Lesseps The author, who supports the 
scheme, rephes to the objections raised by M Cosson, and 
demes that its execution would involve the :uin of the Belad-al- 
Jeud and Sif districts —On the cholera epidemic, by M E 
Cosson While admitting that the present epidemic in the 
south of France 1s of the Asiatic type, the author points out that 
it is of a much less virulent character than previous visitations 
The germs of the malady seem to lose their mtensity and power 
of transmission in proportion to the distance of the places 
whence they have been imported They may thus be compared 
to the attenuated virus aitificially cultivated by M Pasteur 
The efficacy of military cordons and measures of isolation 
and disinfection is insisted upon, and illustrated by refer- 
ence to the results obtained by these piecautions during 
the prevalence of choleia mm Algeria in the yeay 1867 —On 
tMe so-called algebraic monothetic equations, in which all the 
coefficients are functions of a single matrix #, by Prof Sylvester 
—Memorr on the chemical composition and alimentary value of 
the various constituents of wheat, by M Amé Contrary to the 
generally received opinion, the autho: concludes, from experi- 
ments made on himself, that whole meal or household bread, 
contamıng all the ingredients of the grain, 1s less wholesome and 
more indigestible than pure yhite bread made of the flour alone 
—WNew researches on the structure of the brain and on the finc-* 


tions of the white fibres of the cerebial substance, by M J Luy 
—On the developments bearing on the distance of two point 
and on some properties of the spherical functions, by M í 
Callandreau —-Note on the holomorphous functions of any gen 
(mathematical analysis), by M E Cesaro —-On the determin 
tion of longitudes in the region of th Caucasus, letter address 
toM Faye fy General Stebmishi f Not on the electric co 
ductivity of highly diluted aqueous sOlutions of organic substance 
such as ethylic alcohol, glycerine, phenol, glucose, urea, aceton 
albumen ordinary ether, and ethylic aldehyde, by M E Bout 
Researches on anhydious phosphoric acid, by MM P Haut 
feulle and A Penney —On some new borotungstates, by M I 
Klein —On the dishydiating action of salts, by 
Tommasi. Accoiding to the researches of M Grimaux, sal 
would appear to favom the coagulation of colloidal substance 
by acting as dishydratants But the author shows that in son 
cases ceitain salts produce the opposite result --On perseite, 
saccharine substance extiacted from the berry of Laz tas perse 
and analogous to mannite, by MM A Muntz and V Macan 
—-On the bibromide of metaxylene, metaxylenic glycol, ar 
other denvatives of metaxylene, by M A Colson —~Polar 
metiic researches on the iegenerated cellulose of pyroxylen: 
and on the cellulose subjected to the action of sulphuric acid, t 
M A Levallois —-Expeiiments on the artificial faburcation « 
farmyaid manure, by M P P Dehéiain —Contiibution to tl 
comparative anatomy of the races of mankind dissection of. 
Bosjesman, by M L Testut These studies, made on a subje 
from twelve to fourteen years old, have revealed a musculi 
system ına more o1 less 1udimentary state, which exists in 
normal condition in various anthiopoid and other apes, and 1 
some instances even in mammals of othe: orders In s ri 
marks on the paper M de Quatrefages points out that it suppl 
no fresh agument in favou of man’s descent fiom a simia 
piototype —On the submaxillaryeof Ofgétoma saundersi 
Edipoda cinerascens, Gryllus domesticus, and some other men 
beis of the locust family, by M J Chann —Researches on tl 
tianspiration of vegetables under the tropics, by M V Ma 
cano —On a new genus of fossil grain (Gretopsis eliptica, C 
iiigona, and G hexagona) fiom the Upper Carboniferor 
Measures, by MM B Renault and R Zelle 
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THE CONSTRUQTION OF ORDNANCE 


A Treatise on the Application of Wire to the Construc- 
Zion of Ordnance By James Ackman Longridge, 
MICE (London Spon, 1884) 


A thirty years ago, during the raging of the 
Crimean war, special attention began to be directed 
cowaids the improvement of our artillery The old Board 
of Ordnance was abolished The manufacturing depart- 
«ments at Woolwich were put under the control of a newly 
created Minister of War That able and high-minded 
officer, Colonel F M Eardley-Wilmot, RA, was ap- 

mspointed Superintendent of the Gun Factores, July 1855 
He commenced his work ın a thoroughly sensible and 

«practical manner, and pursued his inquiries for suitable 
«anatenials for guns both at home and abroad He was 
ready to adopt anything, new or old, provided it was of 

“he right sort Sir H Bessemer has remarked “ My 
early progress was known to only a few scientific men, 
among whom was Colonel Eaidley-Wilmot, R A ,who took 
great interest ın the invention” Butin the summer of 
1859 1 was decided to adopt the Armstrong breech-loading 
system, and in November 1859 Colonel Eardley-Wilmot 
was requested to resign his post at the Gun Factories, to 
make room for Mr (now Sir W ) Armstrong 

The 12-pounder Armstrong breech-loading field-guns 
appear to have given satisfaction, and the authorities at 
once proceeded to manufacture 110-poundeis on the 
same system without exercising due caution, as explained 
by General Peel in his letters to the 7zszes about Sep- 
tember 1868 For, he says, the following sums were 
voted “for the purchase and manufacture of warlike and 
miscellaneous stores — 

In 1860-61 42,830,625 , and 

In 1861-62 #, 3,006,049 
a great portion of which was for the r10-pounder Arm- 
strong guns, which had beén adopted mto the service 
without any sufficient tnal of them” Among other 
things, the vent-preces failed,*no matter of what material 
they were constructed All the while the nation had to 
abide strictly by the terms of*its bargain—it had adopted 
the gun, and ıt must take the consequences We have 
never heard that any variation in the principle of the ın- 
vention was tried with a view to relieve the gun of the 
excessive pressure at the breech It was said that there 
was a contraction of the bore just before the seat of the 
shot, so that there could be little doubt that the whole 
of the quick-burning powder theh in use would be con- 
verted into gas before the projectile moved forward any 
appreciable distance Something must therefore yield, 
and that was generally the vent-piece Before abandon- 
ing the system ıt would not have cost much to take some 
disabled gun and remove the chief part of the obstruction 
to the initial motion of the shot But the 110-pounders 
had failed, and there was end of the system—according 
to the decision of its Own firends But it will be seen 
that at least one system employing lead-coated projectiles 
of about 300lbs ın weight was made to succeed 
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loaders, with which they were more successful Although 
they now used studded shot, they were careful to avoid 
all needless obstruction to the zvzéza/ motion of the shot 
by the use of an increasing twist ın the riflmg Also the 
high initial tension of the powder gas would in this case 
find some 1elief from windage 

About the year 1869 the Piussian Government msti- 
tuted a comparative trial between the English 9-inch 
muzzle-loading gun and the 9}-inch breech-loading gun 
of Krupp Different opinions have been expressed 1e- 
specting the fairness with which this competition was 
conducted But this much must be said in favour of the 
decision arrived at, that the Prussians seem to have 
abided by if, and that they have not come to England to 
purchase muzzle-loaders constructed on the iron coil sys- 
tem ‘The stnking fact was that Krupp could constiuct 
breech-loading guns to fire 200 to 300 lb lead-coated pro- 
jectiles from a 9}-inch breech-loading gun with safety, 
whereas the Woolwich breech-loading guns failed with 
sumiar shot of trolbs with a bore of about 7 inches 

Since that time breech-loading has ceased to be looked 
upon as an impossibihty We even learn incidentally, 
that we have ships armed with guns constructed on that 
system 

About 1865 the Committee on Explosives was ap- 
pointed, who continued their labours throughout many 
years Weare not aware that details of their observa- 
tions, made with the chronoscope and crusher gauges, 
were ever published zz extenso So long as this remains 
the case, the conclusions of the Committee can never be 
completely accepted But so many contradictory ob- 
servations have been published that we are compelled 
either to doubt the results given by the crusher gauge or 
to suppose that the forces developed by fired gunpowder 
are lable to great variation, even where the initial velocity 
of the shot ıs the same Observations with the chrono- 
scope we put aside as of no value in obtaining an accurate 
measure of the forces, which vary rapidly, and, acting 
upon a body at rest, generate a high velocity in a space of 
10 or 20 feet Observations of that kind are only valu- 
able when the force affecting the motion changes by slow 
degrees 

Throughout all these changes the Woolwich system has 
been in the main the Armstrong system of coils of 
wrought non for both breech- and muzzle-loading guns, 
while the recommendations of steel by Krupp and Whit- 
worth have been set aside partly on the score of expense. 
But now there are indications that the Woolwich system 
of coiling 1s not considered to be quite satisfactory 

Mr Longridge says —“ Since 1862 mullions upon 
millions have been spent, and we are now told that we are 
on the eve of a new epoch of expenditure, that the great 
array of weapons which we have provided are no longer 
up to the mark, and millions upon millions must again be 
disbursed before the nation 1s properly armed?” (p 2) 

This seems therefore to be a favourable opportunity for 
the officifl consideration of "Mr Longridge’s system of 
applying wire to the construction of heavy ordnance No 
other system allows of the tension being so nicely and so 
readily adjusted Mr Longiidge appears to have been 
the first to advocate ths system of constructing guns, for 
so early as 1860 he presented a paper on the subject to 
the Institution of Civil Enginegrs * When he first applied 
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to the Goveinment, the objection to his proposals was 
their extreme novelty, but later on he was told that there 
was no novelty in the principle of his designs! 

Mr Longridge states the problem to be solved in the 
following satisfactory terms — 

“ Suppose a coil of wire situated near to the inner tube 
of the gun Jt is laid on unde: a certain tension, but its 
state is altered by each successive coil which comes over 
it, and when the gun 1s completed it 1s no longer in 
tension but m compression 

“ There 1s m a finished gun a certain distance from the 
centre of the bore at which the wire 1s in a neutral state, 
it 1s neither ın tension nor in compression All the wires 
proceeding outwards fiom this point are in a state of 
tension varying, according to a definite law, according to 
the distance from the centie of the gun All those pro- 
ceeding inwards are in a state of compression, as 1s also 
the inne: tube on which they aie coiled 

“In a gun thus constructed the aggregate of all the 
tensions is exactly equal to that of the compressions 
whilst the gun 1s at rest, but when the stram of the explo- 
sion is brought into action the state of each wire 1s 
altered, all the compressions ate reduced and eventually 
changed to tensions, and all the tensions increased , and, 
in a gun properly constructed, if the pressure inside were 
increased to the bursting point, every wne would be 
stiained to its maximum tensile force, and would give way 
at the same time” (p 15) 

Afterwards Mr Longridge gives elaborate calculations 
of the tension proper for each coil of wire 

The system of “chambering” large guns ıs now m use 
at Woolwich, Elswick, and Essen, but ıt appears most 
objectionable We quite agree with Mr Longridge, that 
“chambering 1s a poor and inefficient expedient for 
lengthening a gun at the cost of its durability” He 
found “that in the case of the 38-ton 12-inch gun the 
result of chambering out to 14 mches was to reduce the 
length of the chaige from 27 to 20 inches and that 
this would ceverzs farzdus mncrease the velocity of the shot 
about 7 or 8 feet pe: second’ (p 17} In such a case the 
mere chambering would give an increased longitudinal 
strain of nearly 820 tons in the chamber, allowmg a pres- 
sure of 20 tons per square inch to the powder gas, while 
the tendency to burst the coil would be increased in the 
proportion 6 7,or neaily 17 percent The Committee 
on Explosives profess to have discovered a so-called 
“wave action” which may or may not exist in guns fired 
under the same conditions And it 1s claimed for 
“chambering” that it (1) gives a higher initial velocity, 
and (2) prevents the abnormal very high local pressures 
induced by long caitiidges In the case mentioned by 
Mr Longiidge 7 inches was the gain ın the space through 
which the powder gas piopelled the shot But the charge 
being in a more compact form, only 20 inches long, would 
probably explode more rapidly than ıt would in the bore 
27 inches long, and consequently the powder gas pro- 
pejling the shot at corresponding pomts in the Bore would 
be greater with the chambering, and consequently in that 
case the initial velocity of the shot might be expected to 
be greater, especially with the mcrement of 7 inches in 
the useful length of the bore But^t is difficult to rmagine 
in what way chambering could reduce the stress upon the 
gun We have found’ byecalculation what would be the 
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lengths of the following guas, m order to allow the same 
internal volume — 


7z-ton Krupp gun, chambered 32 10 long 
unchambeied BAI -y 
8o- ton Woolwich, chambered 26 9 4; 
Js unchamber 28 i ys 
100- -ton Armstrong, chambered 32 8 5; 
yi a unchambe: ed 33 I0 ,, 


From this ıt appears that the saving ın total length of 
gun due to chambering is not great 

The process seems to have been this After much 
trouble guns were manufactured which with a uniform 
bore ard slow-burning powder stood tolerably well In 
order to obtain an increased initial velocity the gyn was 
chambered and therefore weakened Sir W Armstrong 
says that the calculated strength of his 100-ton chambered 
gun, which failed, was “far m excess of what a normal 
pressure would demand” And then he goes on to state, 
March 1880, that “ Nothing, in fact, wants investigation 
so much as this powder question” (Proceedings of the 
RA Institution, Woolwich, vol xı p 197) If chamber- 
ing is to be profitably used it appears that it will be 
necessary to adopt steel and abandon coiyng—both wire 
and wroaght iron 

As a uniform bore gives the strongest foim of gun, ıt 
appears to be very desuable to obtain a slow-burning 
powder less bulky than that now®in use But if that be 
not possible, we would either slightly lengthen the gun or 
use a powder a very little more energetic than that now 
in use, and just sufficient to compensate for a want of 
chamber.ng f 

Mr Longridge quotes the following remark of Messrs 
Noble ard Abel on air-spacing —“ In cases where there 
is a considerable air-space between the charge and the 
projectile, ıt has been found that the energy developed ın 
the projectile 1s maternally highe: than that due to the 
expansion of the powder gases through the space traversed 
by the projectile, and the cause of this appears to us 
clear 

“Wher the chage is ignited at one end of the bore, 
and the igmited products have to travel a considerable 
distance before striking the projectile, these ignited pio- 
ducts possess considerable energy, and a poition of this 
eneigy wil be communicated to the projectile by direct 
umpact” (p 110) 

Well may Mr Longridge exclam “With all respect 
to these gentlemen, we are quite unable to accept this 
explanation” The explanation we have to offer is that 
when a moderate air-space 1s left there will be a delay in 
the initial motion of the shot, and consequently the ex- 
plosion of the charge for every position of the shot will 
have proceeded further fhan if there had been no ar- 
space, and consequently the pressure of the powder gas 
will on the whole be increased Rut, on the other hand, 
there will be a slight Joss of velocity, since the powder 
gas acts on the projectile through a slightly reduced 
length of bore corresponding to the au-space 

We have never made experiments on the pressure and 
action of fired gunpowder * But we hold that with 
“ chambering” and “ air-spacing,” using the same powder, 
the gun must be distressed, 1f by these means any sensible 
addition of initial velocity of the shot 1s obtained 

Mr Longridge appéars® with 1eas®n to recommend the 
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doption of a uniform twist of riflmg, now slow-burning 
owder is used The increasing twist of 11fling was very 
robably effective in saving the gun when quickly-explod- 
1g powder was employed But the importance of an 
icreasing twist of riflngydecieases as the action of the 
owder gas 1s rendered Nnore nearly uniform If the 
ressure diiving the piojectile throughout could be made 
erfectly uniform, then a uniform twist would exert a con- 
tant force to produce rotation 

Mr Longridge says —“ So long ago as 17th March, 
860, the then Secretary of State for War, m his speech 
n the Army Estimates, said that ‘these experiments 
roved that they had been wrong in using powder of so 
uick agletonating nature for artillery practice, and espe- 
ally for nfled cannon, which 1equued a weaker and 
lower powder than in the other cases” (p 113) And 
wenty-four years later, March 20, 1884, the Secretary to 
heAdmnalty said “The old bieech-loader had been found 
o be of no more use than a muzzle-loadei, and the Gov ern- 
nent had adopted a gun twice’ as long as the old form 
Xf breech-loader” It1s not very clear what all this means, 
ut it 1s plain that vast sums of money will be required to 
srovide long guns Twenty years ago ıt might have been 
letermined what efféct every additional foot in length of 
t gun had in imparting mcereased initial velocity and 
ncreased steadiness to projectiles, but something more 
han the “rule of thuml®” would be required to accom- 
slish this 

England has of late come to acknowledge the value of 
echnical training, and has shown a readiness to take a 
esson from Continental nations fs it not natural to 
suppose that some training of this kind might be found 
useful in settling the proportions of our guns, and m other 
matters of the same kind? 

We think that Mr Longridge has made out his case, 
and that his system deserves a fam trial in comparison 
with othe: promising systems It has already been 
deemed worthy of a partial tial at Elswick, in France, 
and America Experimental guns on different promising 
systems might in the first case be constructed of small 
calibre, and adapted to fire the service projectiles If 
these proved satisfactory, then proceed to construct larger 
guns, and finally let that system survive which was found 
best fitted for 1ts purpose F B 





OUR BOOK SHELF 


A History of British Birds By the late Wuham Yarrell, 
VPLS,FZS Fourth Edition Revised to the end 
of the second volume by Alfred Newton, MA, FRS, 
continued by Howard Saunders, FLS, FZS Parts 


XXI-XXIV , January to Juls, 1884 (London Van 
Voorst ) e 


ALTHOUGH, as we have said in a former notice of this 
work, ıt was a great pit} that Prof Newton could not be 
induced to complete his revised edition of Yarrell’s well- 
known “ History of British Birds,’”—a subject ın which he 
1s before all other living naturalists at home, there can be 
no doubt that the task has fallen into good hands Mr 
Howard Saunders has no? only completed a volume in 
about the same space ef time that the former editor took 
to issue a single number, but has performed, his work in 
a style to which, we think, little exceptiongwill be taken 
The aim of Yarrell’s “ History of Bntish Birds,” we sup- 
pose, is to be sufficieftly popular te be understood by all 
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well-educated people, and at the same time to be tho- 
roughly correct in scientific matters, so far as they are 
involved As to Mi Saunders’ numerous remarks upon 
poits of synonymy and distribution being entirely free 
fiom error, we should be very sorry to guarantee any- 
thing of the sort But as we turn over the pages of his 
recent numbers, very few exceptional statements seem to 
present themselves, and most of these relate to what are 
to a certain extent matters of opinion 

Having finished his Lzmzcole m Part XXI, Mr 
Howard Saunders naturally proceeds to the Gavia, a part 
of his subject with which he 1s, as we all know, very 
familiar An author who has worked out the Laridz of 
the whole world in a thoroughly conscientious manner, 
and made this group his special study, 1s above all others 
qualified to prepare a special account of the “ Bntish” 
species Of these Mr Saunders recognises thirty as ad- 
muissible into the list, though ıt is more than probable that 
this alieady large number will be still increased by the 
airival in future years of stray individuals belonging to 
other species of this essentially wandeung tribe of buds 

Congratulating our author on the accomplishment of 
the first volume of his portion of this excellent work, we 
may venture to éxpiess a hope that he will bring the long- 
delay ed fourth edition of “ Yarrell’s Birds” to a speedy 
and satisfactory conclusion 


Bulletin of the United States National Museum No 
19 “Nomenclator Zoologicus” By Samuel H 
Scudder 8vo (Washington, 1882-1884 ) 


MR SCUDDER’s “Nomenclator Zoologicus,” which has 
been issued as No 19 of the Bulletins of the United 
States National Museum, 1s not of a generally attractive 
nature, but will be of great use to working zoologists It 
consists of two parts the first of these, or “ Supplemental 
List,” contains the names of genera in zoology established 
previous to 1884, which are either not recorded or erro- 
neously given in the previously issued Nomenclatois of 
Agassiz and Marschall To each generic nameis added a 
1eference to the work in which itis to be found The 
second poition of Mr Scudder’s volume, or “ Universal 
Index,” contains an alphabetical index of all the names 
included in the “Supplemental List,” togethe: with those 
given in the Nomenclators of Agassiz and Marschall, and 
in the Indices of the Zoological Records This second, 
most impoitant part, contains about 80,000 entries, and, 
if coriectly diawn up, as we have no reason to doubt 1s 
the case, will enable a naturalist who has recourse to 1t to 
determine at a glance whether any particular name has 
been alieady employed ın zoology or not All working 
naturalists will at once acknowledge the value of such an 
index as this, and will jon us in thanking Mr Scudder for 
having produced it Could Mr Scudder’s index be mag- 
nified into a “ Lexicon Zoologicum,” giving the references 
to all the 80,000 terms ın a single volume, a still more meri- 
torious and useful work would be the result Until this 
shall have been accomplished, it will still be necessary for a 
natuialist to refer to half a dozen or more different works 
in orde: to ascertain where any particula1 generic term 
has been employed ın zoology 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinaons expressed 
by his correspondents Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice ts taken of anonymbus communzcations, a 

[The Edttor urgently requests correspondents to keep their letters 
as short as possthle The pressure on his space 2 $o great 
that wt is impossible otherwise to unsure the appearance even 
of communications containing interesting and novel facts J 
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Krakatao 


I FORWARD a lettei recently received from a former pupil, Dr 
Stanley M Rendall, which gives s@ graphic a description of the 
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sea of pumice which 1esulted from the eruption of Kiakatoa, that 
you may perhaps not be indisposed to print ıt m NATURE 
Univesity of Edinbuigh, July 17 WM TURNER 


71, Rue de Genève, Aix-les-Bains, June 24, 1884 


DEAR PROFESSOR TURNER,—I have been so occupied since 
meeting you in Edinbuigh that ıt has been impossible to send 
sooner notes of my trip to Java The mst mtimation that I had 
of anything unusual having occured was on our way out to 
Austialia Making our way north again after having done our 
“easting ” m about 45° S, we were all much stiuck by the 
splendidly vivid sunsets, and by the distinct interval of time 
between the actual disappearance of the sun below the horizon 
and the appearance of the deep red or crimson glow This 
phenomenon was moie stitking as we sailed north On 1eaching 
Queensland we heard of the volcanic eruption in the Sunda 
Straits and 1ecaived the explanation of the so-called ‘Krakatoa 
Sunsets ” I left Newcastle, N S W, for Batavia in a steaniei 
about November ro, 1883, wz Cape Leeuwin, sailing up the west 
coast of Aushialia We first came across distinct evidences of 
the eruption about 200 miles before we entered the Straits of 
Sunda, ın small isolated pieces of pumice-stone, which became 
much more numerous and finally took the form of yellow patches 
constituted by morsels of pumice varying ın size from a pea oi 
even smaller up to a cocoa-nut, lately larger As we neared 
Krakatoa itself, these patches weie certainly more numerous and 
lage: in size, but still the actual amount of debris was small, 
much smalle: than I had expected to find after the account I had 
heaid from persons who had previously tiaversed the Stratts 
The yellow patches were few and far between, and composed 
chiefly of a coarse dust with here and there larger lumps amongst 
1t Krakatoa, formerly the most fertile of all the lovely isles 
which one passes, rose like a vast cinder, still smoking Not a 
blade of giass o1 a leaf was to be seen, Just a grayish seared-looking 
mass A laige poition of the island had disappeared, and I was 
told that over the sunken part 300-fathom soundings had been 
taken Between the island and Batavia we passed a few more 
floating patches of pumice as above described After abont eight 
days at Batavia we steamed down the coast to different ports, 
Cheiibon, Tegal, and Samarang, being on the whole about thiee 
weeks away fiom the time we left Batavia to our return there, 
which took place, so fai as I can remembei, on January r On 
nemning Batavia again we passed through large patches of pumice- 
stone, patches of several acres m extent, some of the lumps 
forming them being of large size, roughly speaking about as big 
as a cwt sack of coals, and all sizes below that down to 
coaise dust We anchored for the mght just outside the port in 
clem water Early ın the morning one of the officers called me 
to look at an immense floe of pumnce-stone that was bearing 
down upon the ship, and very soon we weie entirely surrounded, 
and formed the centre of about, I should think, a square mile 
Though covering a laige surface, there was evidently no great 
depth of matter One could pick it up by throwing a bucket or 
heavy pail into the mass, and a small steam launch easily made 
he: way though ıt to om side We left Batavia early in the 
moning, and passed through two or thiee such collections, all 
making their way in the same direction by the action of a current, 
as there was no wind, the sea being perfectly calm When 
about thirty miles from Batavia, we met coming towards us 
an immense field, similai, except for its gieater extent, to those 
already described I could not tell you by any means exactly 
how large a surface it covered, but at one time could only just 
make out the edge we had entered it at with the naked eye, and 
could not see its termination in the opposite direction with the 
ship’s glass, so that ıt was at least several miles in extent Also 
the depth of the pumice-stone bed was very great, offering con 
siderable resistance to the ship’s progress, as shown by its dimi- 
nished speed An tron fire-bar_ thrown ove: the side rested on 
the suface of the mass, instead of smking Large trunks of 
trees were nof floating in the water, but resting on the surface of 
the pumice The passage of our vessel left a wake of only a few 
feet, which speedily closed in again, so that to see it at all I had 
to lean ove: the stern and look* under it as ıt were * It seemed 
exfictly as if we were steaming through dry land, the ship acting 
as a plough, tuning up on each side of hei a large mound of 
pumice, especially noticeable on looking over the bows Our 
passage thiough this made no great noise—just a soft soit of 
crushing sound The effect was ver} sérikingand queer I only 
regiet that I did not time ou passage thiough this, the largest 
mass we met We passed thiough one more but smaller field in 
the Straits of Sunda, afd after that do not 1emember again 
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meeting with any even small patches of punnce-stone I thought 
curious meeting such immense quantities of the debiis in th 
same place where, a month oi five weeks earher, only a fer 
scanty, isolated patches existed It was not due to a new erug 
tion, so must be-accounted for by the currents massing togethe 
a lage number of scattered patches, or perhaps a cetar 
amount had dist sunk, and then, lafer on, had risen to the sur 
face I hope these short notes maf be what you want , 1f I ca 
give yon any more information, I shall be delighted to do so 
With kindest regards, 

Believe me yous sinceiely, 
STANLEY M RENDALL 


The Laws of Volume and Specific Heat 


THE former, known as the ‘‘law of Avogadro,” implies tha 
any given volume at the same temperature and piessure mus 
contain the same number of molecules It includes the law c 
Chasles, viz equal expansibility for equal mnciements of heat 
and the law of Boyle or Mariiotte, that the volume of any ga 
must vary inversely as the pressue 

The other 1s that of Dulong and Pettit , and as the forme 
necessitated equal volumes, so this latter implies constant heat 
for parallel conditions But, finding that few elements approxi 
mated this law, ıt was an early device to double, treble, o 
quadiuple the old atomic weights to secure a supposed uni 
formity , and thus the law found this expression, viz that the 
specific heat of any solid element would piove to be a measure 
of its atomic quantity 

Ths, put in plausible fashion, will be the stock instruction o 
the superficial books for some time to come, but im the highe: 
cucles of chemical hfe ıt 1s being admitted more and more tha: 
a gieat change has come ove: the spirit of this dieam Depar 
tures from the nomal 6 4 are no oe attributed to eriors o 
obseivation, and that constant is :eplaced by a range of 5 5 tc 
69, while, to keep within this, M Weber has proved that the 
doubled carbon equivalent must be tested at a range of tempera: 
tue exceeding 1000°C He has found that within the limits o: 
~ 50° and 600" its heat value increases sevenfold! Well indeec 
may he say, ‘‘ The idea that temperature can be overlookec 
must no longer be entertained ,” also, ‘‘ That the specific heats 
are not generally expressed by constant numbers , the physical 
condition of the elements influence their specific heats as muck 
as their chemical nature ” 

These be great admissions from one of the highest authority, 
but they are as nothing compaied with the new demands of 
physical chemistry Mr J T Sprague, an able and deter- 
mined new chemist, has been the first m England to challenge 
attention to the recent researches of M Berthelot, L Troost, 
and others of the very highest chemical authority 

In a recent paper he admits that the new results ‘‘strike at 
the root cf the most favourite chemical doctrines of the day, 
doctrines which are the foundation of the modern atomic weight 
and molecular theory, and consequently of the doctrines of 
atomicity, and the complicated’ molecular theo.ies which have 
been based upon the supposed atomicity and specific bonds of 
different atoms ” r 

The laws of Avogadro and Dulong and Pettit are offshoots of 
one principle, and one really implies the other /ftrue, ıt would 
follow that the atomic heat must be the same for all substances, or, 
if otherwise, the same quantity of heat would not produce equal 
expansions , also that the specific heats must be equal at all tem- 
peratures, or equal quantities of heat would act differently at 
different temperatures, or else 1t must vary equally for all gases, 
or they would expand unequally for equal quantities of heat < 

Now it is a misfortune fowthese laws that none of these condi- 
tions subsist over wide areas ¢ As a consequence of the two laws, 
an an thermometer should measure all temperatures by equal 
rates of expansion, and a given expansion should correspond to 
a fixed quantity of heat, such a thermometer should also read 
equally if filled with any other perfect gas 

In other words, these laws can only be true if the relation 
between the weight and volume of different gases be constant, 
and if the heat absorbed in producing a given change of volume 
is equal at all temperatures, that 1s, 1f the specific heat 1s 
constant = - å 

These conditions are piactically fulfilled by air, O, N, and H, 
between o° amd 200° C , so that the scale of temperature derived 
from the change ®f volume 1s the same as the scale derived fiom 
quantities of heat , but between 200° and gso00° there 1s a giadual 
growth of changed conditios which proves fatal to both laws, 


July 24, 1884] 


and there 1s appaiently an absorption of eneigy which does not 
appear either m the form of expansion or of sensible heat as 
temperatue At this high stage the specific heat of some of the 
simple gases has incieased threefold, while some gases have a 
greater rate of expansion than others 

The same thing occus with other simple gases, but at a much 
lowe: temperature, as, evd withm o° and 200°, Where dissocia- 
tion cannot be entertained, chlorine and other halogens differ 
considerably fiom N or H, and at 1600°, 1f an an thermometer 
indicated 1600° for a given expansion, a chlorine one would 
register by expansion 2400° for an equal temperature, though 
with a much greater absoiption of heat by the chlorme 

This difference 1s dependent on the fact that at r600° the com- 
paiative density of chlorine has diminished one-third, or, in 
othe: words, that its volume, as compared with H, mstead of 
being 1, has become 1 §, or, to put ıt in another way, that 
ee these conditions, the specific heat of Cl 1s threefold that 
o 

Quite apart fiom these extieme cases the specific heat 1s never 
a constant value , xt takes more heat to 1aise a given weight of 
substance I° at one temperature than another 

The specific heat mcieases with temperature, but differently 
for different substances — 





o° to 100° o° to 300° 
Thon = 1098 1218 
Platinum = 0335 0343 
Meicury = 0330 0350 


The differences here are both distinct and small, but Be 
(glucinium) incfeases twofold within a moderate 1ange, and we 
have seen that between — 50° and 600° carbon increases its 
specific heat sevenfold, or, as Mr Sprague expiesses it ‘‘ The 
heat relation of each substance is described by a particular curve , 
and the small differences observed in some cases are not erroris, 
but actual differences of the several curves, and where there 1s 
appioach to identity it is accidental, due to the tempeiatme of 
observation being within a hmit at which the curves ate near 
their commencement, and have barely begun to separate ” 

However tempting or fashionable it may be to zush into hypo- 
thetic evp/anatiors of half-digested tiuths, yet I have taken some 
pains to keep within facts, which are in some iespects incipient 
and but little understood 

If the causal differences in the production of light and sound 
had been fairly or patiently entertained, the ‘‘ luminifeious ether” 
would never have been invented, which now crosses our path, as 
an ‘‘opaque fact, stopping the piogress of furthe: knowledge ”’ 

If a little more humility and patience had been evinced in 
respect of the expanding facts connected with gaseous volumes 
and specific heats, the old equivalents would never have been 
doubled, trebled, or quadiupled, to mar the symmetiy of a 
beautiful science 

I quite agree with M Tioost, who, in repudiating the hasty 
references to dissociation, &e, observes ‘‘The only conse- 
quences which zecessazi/y flow from the expeiments at high 
temperatmes, or at low pressures, are that the coefficient of 
expansion is variable with the temperature, o1 that the coefficient 
of compressibility varies with the pressme ” Also with the final 
conclusion of M Berthelot ‘‘The only law absolutely and 
universally applicable to the elements is the invariability of the 
relations of weight according to which they combine This 
notion, and that of the energy biought into play in then reactions, 
are the sole and only firm foundations of chemical science ” 

SAMUEL E PHILLIPS 


a 


A Carnivorous Plant 


WITH 1efer.ence to Piof Mosejey’s lette: in your issue of May 
22 {p 81} on “A Carnivorous Plant preying on Vertebrata,” 
I may mention that in 1881, when surveying at the Paracel 
Islands ın the South China Sea, I saw a somewhat similar oc- 
currence The tide was low on the 1eef on which I was strolling 
and admuing the lovely forms of coral existence As I nemed 
a pool cut off by the tide fiom the sea, I noticed amongst othe 
submarine verdure a very oidinary-looking flesh-coloured weed 
about one foot high andeof simila1 gnth My appearance 
alarmed numbers of pny fish, which daited to the cove: of 
overhanging ledges, but I noticed about half a dozen apparently 
seeking coverin the weed Bending down closes, I saw that they 
were lying helpless about the fronds, with @ery little hfe left in 
them Putting my hand down to pick up one of the half-dead 
fish, I found my fingers sucked By tht weed, the fronds of whigh 
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closed slightly on them The fish were not caught by the head 
especially, but held anywhere round the body The death 
seemed to be slow and lingering, and where the fish had been 
held its skin was maceiated These captives may have been 
caught some time, and were in different stages of exhaustion I 
regret being unable to name the plant, or the young fish They 
were from an inch to an inch and a half long The plant had a 
dnty and rather shmy look about ıt ALFRED CARPENTER 
HMS My midon, Suakim, Red Sea, June 24 


Phosphorescence of the Jelly-Fish 


THE conclusions aiived at by Mr Verrill (NATURE, July 17, 
p 281) cannot fail to be of interest to all who have ever specu- 
lated on the significance of the luminosity displayed by so many 
Acalephe, Medusa, and other marine organisms When in the 
tropics, in 1875, very simila: ideas occured to me, and in an 
address on the phenomena of cyclical propagation delivered to 
the Essex Field Club on January 28, 1882, I ventured to put 
forwaid the following views, which, as the addiess is still im 
manuscitpt, I will beg permission to quote —‘*‘ It was in the 
Bay of Bengal, when on the Eclipse Expedition of 1875, that I 
ist saw shoals of Medusæ m then full splendour Speculating 
on the meaning of the vivid colours and brillant phosphor- 
escence of these cieatuies, I came to the conclusion that both 
these characters might be protective danger signals of the same 
natme and fulfilling the same function as the bight colows of 
distasteful cateipillais according to Wallece’s well-known theory, 
o1 the phosphorescence of the Lampy: ide accuding to Thomas 
Belt (‘Naturalist in Nicaragua,’ p 320) The ‘uiticating’ 
powers of the jelly-fish would certainly make them unpleasant, 
1f not absolutely dangerous, to piedatory fish, and their bright 
colouis and luminosity at might may thus be true waning 
characteis ” R MELDOLA 
London, July 21 





Fireball 


RECORDED peisonal obseivations, such as that of Miss Annie 
E Cocking (NATURE, p 269) last week, must needs be so rme 
that every detail of them—especially wheie the description 1s 
clear and simple——is of weight and value What stiuthes my 
own mind as of much interest ın this one 1s that, as the strange and 
fateful visitant sank towaids the caipet, ‘‘ at this instant a peal of 
thunder crashed over the hottxe—it was the very loudest the 
wilter had eve: heard ” This would seem to show that, what- 
ever the natwe of the insulator which envelopes these floating 
Leyden jars, their connection 18 maintained unbroken with the 
cloud of ongin until the moment of discharge , and that, what- 
ever causes the ‘‘ cash,” a peal of thunder takes effect rather in 
the cloud than at the pomt of contact This agrees also with 
the descent of a fireball in the sea at Margate, mentioned in 
to-day’s papers, whee the ciash of thunder occured while the 
ball was yet in sight But it 1s still another question whether 
these floating globes, which only dischaige themselves on contact, 
do not in some important 1espect differ in their natwe fiom the 
commoner ‘‘ fireball” discharged with the directness, if not all 
the speed, of a hghtming flash out of a thundercloud It 1s a 
question towaids the solution of which only obseivations such 
as that fo. which we are indebted to Miss Cocking can mate- 
ually help us HENRY CECIL 

Biegne, Bowinemouth, July 21 





Animal Intelligence 


THe following instance of animal intelligence may interest 
some of yom readers While walking through the forest here 
the othe: day, I found a young jay upon the'ground scarcely able 
to fly As I stooped down to examine it I was somewhat 
startled by aswoop made at my head by the old hnds, then wings 
actually touching my hat Determined not to be driven away, 
I 1emained by the young bud, whereupon a succession of like 
swoops Were made at my he&d, these I easily succeeded in 
panying with my stick, although the old birds fiequently tame 
in different directions After about a couple of uunutes the old 
buds seem to have come to the conclusion that nothing could be 
achieved ın this fashion, and one of them, flying to some httle 
distance, kept calling te the younger one, who half hopped, half 
flew afte: he: I of couse followed, and now occuned what 
seems to me a Stiiking instance of animal sagacity The pines 
hee aie covered with lichen amd a°long, hairy kind of moss, 
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which éasily crumbles nto dust The cock bird perched hım- 
self on the tree ove: my head, and began pecking with wonder- 
ful rapidity at this lichen and moss, so that, the moment 
looked up, a shower of fine dust fell on my face As I fol- 
lowed the young bnd, the old one followed me, got on a branch 
as close to my head as he could, and sent a shower of dust down 
upon me I can scarcely doubt that the dust, like the previous 
swoops, was intended rather fo b/:md me than to distract my 
attention Have instances of like sagacity—te the apparent 
` knowledge of the organ of vision and the means of injwing 1t— 
been noticed in yays before ? KARL PEARSON 
Saig, Schwarzwald, July 14 





Munro and Jamieson’s Electrical Pocket-Book 


As Mr A Grays cnticism of our ‘‘ Pocket-Booh ” 1s chiefly 
confined to literal enois practically unavoidable in a work of 
the kind, we take the opportunity of stating that we have lately 
been conecting these for the second edition, which, we are 
happy to say, has alieady been called for 

J MUNRO AND A JAMIESON 





I OBSERVE that ın my article in the last number of NATURE 
the third sentence of the thud paragiaph of p 263, beginning 
“ In the particular case, &c ,” should have the words ‘‘ conected 
for the heat of combination of copper oxide and sulphmic acid” 
inserted after the word “this ” A GRAY 

Glasgow, July 21 





THE GREELY EXPEDITION 


UCCESS has at last attended the efforts to rescue the 
expedition to Lady Franklin Bay under Lieut 
Greely , but, alas, out of the twenty-five men who started 
three years ago nineteen have perished The party had 
left their station, Fort Conger, in August last, but did not 
succeed in getting further south than Cape Sabine, in 
Ellesmere Land, at the entrance to Smith Sound, about 
150 miles from Lady Franklin Bay, and some 300 or 400 
mules from Uperntivik, the nearest Danish station It 1s 
easy now to say that ıt would have been much better for 
the expedition to have stayed on in their comparatively 
comfortable quarters at Discovery Bay , the chances are 
that they would all have survived, and probably all have 
been rescued this summer by the rehef party in the Bear 
and the Thetis 
We may remind our readers that the Gieely expedition 
was sent out by the Government of the United States as 
one of the series of International Arctic expeditions, the 
main purpose of which was to take 1egular observations, 
according to a preconcerted plan, on the meteorological 
and other physical conditions of the Polar area As the 
Greely expedition had to go much further north than any 
of the others, ıt staited a year earlier in order to be sure 
to reach its post in time and be able to begin observations 
not later than August 1882 Itwas thoroughly equipped, 
both with scientific apparatus and with the maternal for a 
comfortable life under unusually trying conditions The 
provisions supphed could have easily been made to last 
until the present summer, and we know from letters from 
Lieut Greely, written shortly after his arrival, that the 
region around Lady Franklin Bay, 81° 44’ N lat , abounded 
in musk oxen In the summer of 1882 strenuous efforts 
were made to reach the station, but with no success Last 
year two vessels were sent out, but the state of the ice 
was such that one was completely crushed and the other 
was glad to escape southwards almost as soon as ıt had 
entered the threshold of the intiicate channel that led to 
Fort Conger . ° ° 
The expedition which has been so fortunate as to rescue 
the six suivivors consisted of the United States ships Bear 
and 7fefzs and Her Majesty’s ship 4 eré, which was pre- 
sented to the United States Government for the purpose 
The condition ın which the few sufvivors were found 1s 
almost too hat:owig to record , how very nearly too late 
the rescue party were 1s impressively shown by the fact 


that Lieut Greely, surrounded by his prostrate com- 
panions, was reading the service for the dying “ The 
1ed syenite rock forming Cape Sabine,” Sir George Nares 
tells us, “and the islands in the neighbourhood of Payer 
Harbour ıs sterile and barren to the last degree During 
the three days we were detained ,there, although parties 
from the ships eaplored the whole of the immediate 
neighbourhood, very little anımal life was seen” The 
end of the cape or peninsula is cut into by a bay in which 
are several islands—Brevoort, Payer, Stalknecht, &c 
Heie Sir George Nares in 1875 left 250 rations, which do 
not seem to have been discovered by the Greely party ; 
and of the 50,000 lbs of food buted for them by the 
ee parties Lieut Greely succeeded in finding only 
250 Ibs 

For full details as to the work accomplished by the un- 
fortunate expedition during its almost three years’ stay in 
so high a latitude we must await the publication of the 
records Happily all the records have been saved, and 
thus the gain to science is likely to be of unusual value 
What are the hardships to be met with, and the aspects 
of nature to be witnessed in this remote latitude, we know 
something of already from the records of our own expe- 
dition ten years ago under Sir George Nares But the 
present expedition, profiting by the experience of its pre- 
decessors, and working on a carefully prearranged plan, 
is likely enough to tell us much that we neyer dreamt of 
While the main work of the party wag to make regular 
observations in physical science, it 1s evident that they 
have talzen advantage of their exceptiohal position to 
push back the limits of our ignorance of-Arctic geography 
The lowest temperature experiencefl 1s stated to have been 
61° below zero F We all remember the eaciting narra- 
trve of the painful scramble of Commander Markham 
and his brave men over the “ palwocrystic ice” ın order 
to make the attempt gt least to reach the Pole After 
about sixty miles they had to return baffled, glad to 
escape with their hves Markham and Parr and their 
men had, however, the satisfaction of having attamed 
the highest latitude ever reached—83° 20’ 26” Lieut 
Lockwood, however, succeeded in getting some four or 
five miles (83° 24’) beyond Markhain’s farthest, and 19° to 
the east of the English 10ute 

Lieut Lockwood, unhappily among the dead, seems to 
have been one of the most active and enterprising 
members of the expedition He followed Lady Franklin 
Bay in its contmuation, Archer Fjord, ninety mules 
beyond Beatrix Bay, Nares’s furthest, quite to the other 
side of Grinnell Land, which he found to be an island, 
separated by Archer Fjord from the land to the south, 
now named Arthur Land This was confirmed by the 
view obtained from Mount Arthur, 5000 feet high, west of 
the Conger Mountains, which tmay possıbly be the range 
named after the United States by Sir George Nares, 
This Grinnell Land seems in many ways to be an inter- 
esting region, there are evidently several peaks or 
mountain ranges reaching a height of 5000 feet A con- 
siderable area both on the north and south shores 1s 
covered by an ice-cap 150 feet thick, while, so far as we 
can judge from the report, there 1s a belt of comparatively 
open country in the intéhor some sixty miles wide 
Even so late as March la8t, when the members of the 
eapedition were dying one by one on Cape Sabine, ex- 
ploration was not neglected From’ Mount Carey to the 
north-west of the cape Sergeant Long obtaimed an ex- 
tensive observation in the direction of Hayes Sound, 
which showed him that the Sound extends twenty mules 
say to the west than is shown on Sir George Nares’s 
chart ° 

On his journey northwards Lieut Lockwood succeeded. 
in reaching 7° further east than Lieut -Beaumont’s 
furthest in 1875 5 From a height of 2000 feet he saw 
no land to the north o1 north-west of Gieenland, but 
away to the north-eastein dat 83° 35’%and long 38° 82’, 
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‘a cape which he named Robert Lincoln These 
ations areinteresting They seem to show that to 
rth of the American coast the sea 1s comparatively 
3s, While to the north-east the archipelago which 
's the north coast of Greenland probably extends 
ong distance, perhaps to meet the north-west ex- 
1 of Franz-Josef Land\ Lieut Greely hfmself 
| the summer of 1882 m the interior of Grinnell 
in the east of which his station was located Here 
covered a lake, sixty miles by ten, which he named 
xeneral Hazen, the Chief of the Signal Service of 
mited States 
m all this it 1s evident that, besides cariying out 
strictly scientific work, the geographical explora- 
of the Greely expedition have been very extensive 
Fort Conger they extenced east and west over 
40° of ngitude and northward over 3° of latitude 
have enabled us to give more piecision on oul maps 
north coast of Greenland, and to extend it to the 
nd north-east Grinnell Land they have found 1s 
und largely covered by a thick ice-cap with a great 
n the interior, and sepaiated by a narrow channel 
rd from the newly-named Arthur Land to the south 
“ paleeocrystic ice” of the Nares expedition 1s a 
and it 1s evident that the ice of any part of the 
> area 1s fo1 no two successive seasons the same It 
necessarily be continually on the move, piled up in 
parts to “ paleeociystic ” dimensions, while in other 
the sea may be comparatively open One point 
; to us conclusively settled It 1s evident from what 
iow of the present exped.tion, and of the attempts 
cue it, added to the exp@rience of previous expedi- 
that theie ıs no way to the Pole by the Smith 
d ioute for either ships or sledges What Lieut 
wood saw from his vantage-ground to the north-east- 
3 seems to us to show that the route, by Franz-Josef 
1s more hopeful than ever, and that, if another 
pt 13 made to teach the Pole, the choice of a 
ng-point will probably lie between that land and the 
Siberian Islands 


LABBÉ MOIGNO 


ANCOIS NAPOLEON MARIE MOIGNO, ma- 
thematician, physicist, linguist, and ecclesiastic, was 
at Guéméné (Morbihan) on April 20, 1804, as he 
on Sunday, the 13th mstant, de 1s worthy of a place 
ig the Enghsh mathematicians whose names figure 
rof Sylvesters British Association Address (Exeter, 
) He was descended from a good old Breton family 
mo first studied at the Collége de Pontivy, then pro- 
ad to the Jesuit seminary of 6t Anne d’Auray In 
he went to another house of the fathers at Mont- 
2, where he passed his novitiate In addition to 
ogy he studied with great enthusiasm both the 
ical and mathematical sciences, in these he made 
| progress, and in 1828 arrived at a new mode of 
ng the equation to the tangent plane to a surface 
nng Pans in 1830 on account of the Revolution, he 
t some time in Switzerland, and kere turned his won- 
il powers of memory to the acqugsition of some eight 
languages, at the same time peifecting his knowledge 
atin and Gieek In 1836 the Jesuits appointed him 
1e Mathematical Chair in their house in the 1ue des 
‘es, Paris Here he published the first volume of his 
t work, “ Leçons de Calcul differentiel et intégral,” 
wing the methods used by, and utilising published and 
iblished papers of, Cauchy , As his Superior was op- 
:d to his scientific work, Mogno broke with the order, 
gave himself up to his favourite pursuits Having in 
; become scientific editor of L Epogue, he was sent 
iccount of that journal on a visit to Engfand, Ger- 
y, Belgium, and Xolland, apd furmshed to its 


columns his observations on these countries About. 
1850 he filled a similar post on the staffs of La 
Presse and Le Pays In 1852 he became editor-in-chief 
of Cosmos, a weekly scientific review His connection 
with this journal closed in 1862, and in 1863 he founded a 
new journal called Zes Mondes 

From the above hasty sketch 1t will be seen how active 
Moigno was as a journalist In 1864 he was made a 
Chevalier of the Legion of Honour Moigno wrote a 
number of works bearing on the relation of science and 
religion Of his other works we give a few titles —The 
continuation of the “ Leçons,” noted above, the fourth 
volume containing a part on the Calculus of Vanations 
(written in conjunction with M Lindeloef, 1861) “Leçons 
de Mécanique analytique, redigées principalement d’après 
les Méthodes 'A Cauchy et étendues aux Travaux les 
plus recents—Statique” To Liouville he contributed a 
“Note sur la Détermination du Nombre des Racines 
i€elles ou imaginaires une Equation numérique com- 
prises entre des Limites données Théortmes de Rolle, de 
Budan, ou de Fourier, de Descartes, de Sturm, et de 
Cauchy” (v 1840), and on a like subject (“ Caractére 
analytique simple et sûr auquel on reconnait que la 
Méthode de Newton est applicable”) to the Nouvelles 
Annals de Mathematiques (x 1851) But the great part 
of his writings, by which he 1s generally known, 1s 
physical The Royal Society’s Scientific Catalogue gives 
the titles of some twenty-five papers, which are con- 
cerned mostly with hght, electricity, heat, and the solar 
spectrum, one title only we copy, “ Navigation aérienne 
avec ou sans Ballon,” from Zes Mondes The “ Réper- 
toire d’Optique moderne ou Analyse complète des Tra- 
vaux modernes relatifs aux Phénomènes de la Lumière ” 
(1847-1850) took him some years to write, and is a work 
of considerable importance Another useful summary of 
results is the “Physique moléculaire, ses Conquétes, 
ses Phénoménes, et ses Applications, résumés des 
eee) accomplis dans les vingt dernières années” 
I 

From his actualités screntifigues we single out here 
“Science Anglaise, son Bilan au mois d’Aoit, 1868 ” this 
gives from the Norwich meeting of the British Associa 
tion (Moigno was a Foreign Associate, but was not able 
to be present at the gathering) the Presidential and seven 
Vice-Presidential Addresses, and the evening discouises 
by Huxley and Odling Dr Hookers addiess was not 
at all acceptable to Moigno, and he prefaces his transla- 
tion (“ pour effacer quelque peu le facheux vernis du posi- 
tivisme de M Hooker”) with an article of his own, contra- 
vening the address of a Positivist Professor, Signor Govi, 
delivered at Turin 

Itis im this last character of a translator of English 
scientific works (he translated also Père Secchi’s work on 
the Sun) that Morgno did us Enghshmen a great service 
the following titles will prove this —“ Sur la Radiation” 
(Tyndall’s Rede Lecture), “La Calorescence—Infiuence 
des Couleurs et de la Condition mécanique sur la Chaleur 
rayonnante” (Tyndall) , “La Force et la Matiére,” and 
“La Force (Tyndall), avec une Appendice sur la Nature 
et la Constitution intime de la Matière” (by Moigno), 
“ Analyse spectrale des Corps célestes” (Huggins) , “ Sur 
la Force de Combinaison des Atomes (Hoffmann), avec 
addition d’un Apercu rapide de Philosophie chimique” (by 
Moigno), “ Le Son” (Tyndall) , “ Six Leçons sur le Chaud 
et le Froid” (Tyndall) In 1852 appeared a secondeedition 
of the “Traté de Télégraphie électrique précédée 
dun Exposé de la Télégraphie ancienne de Jour et de 
Nuit,” with an atlas , in 1850 he had published his “ Pro- e 
clamation patniotique Belle Invention française” This 
1s a pamphlet on the invention of tubular bridges by M 

Guyot In 186: he wrote another pamphlet entitled 
“ Cotonisation du Lin,” whieh treats of a practical substi- 
tute for cotton From the titles of these last pamphlets, 
as well as from those of many of the,preceding works, 
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*it will be seen that Mo:gno’s mind was of a very 
practical cast, and that he was not immersed in the 
consideration of theories to the neglect of what is more 


useful 





THE COMPOSITION OF OCEAN WATER' 


constant supervision of Mr Buchanan, who secure 
sample as ıt was drawn in a carefully stoppered 
We must take into account also the greater delic 


the balances, and the more perfect analytical m 
which are now available 


The following table « 
from p 203 of the Report, shows the most recent nu 
assighed to the componenfs of ocean-water salts con 


I 


AMIOT ON ostensibly a report on the composition 
of ocean water, this memorr includes 1n its 250 large 
quarto pages the record of a far more extensive research 
than the title implies It contains a detailed account of 
seventy-seven complete analyses of sea water, largely 
accomplished by the use of new and specially invented 
methods, the record of several independent researches 
into purely theoretical matters, and a number of exhaus- 
tive experimental criticisms of methods employed in 
similar work by other chemists Taken altogether, the 
Report reads hke the account of a life-work, and it is 
wonderful how the immense amount of work described 


with those given by Forchhammer — 


Per roo parts Per roo parts of hak 


of total salts calculated as chlor 

Dittmar Dittmar Porchhi 

Chio.ine 55 292 99 848 not dete 
Bromine o 1884. o 3402 i 
Sulphuric acid (SO,) 6 410 II 576 oa 
Carbomie acid (CO,) O 152 02742 not dete 
Lime (CaQ) x 676 3 026 ZA 
Magnesia (MgO) 6 209 II 212 P Ir ¢ 
Potash (K,O) I 332 2 405 I ¢ 
Soda (Na,O) 41 234 74 462 not dete 


(Basic oxygen equiva-,_ i _ 
lent to the halogens}! ee a a T a 


Total salts YOO 000 180 584 181 


in it could possibly be accomplished in the six years 
which have elapsed since the return of the Expedition 
The rapid completion of the work 1s m great measure 
due to Prof Dittmar’s custom of having all the routine 
determinations made by assistants under his immediate 
supervision, while he devoted himself specially to the 
invention and trial of new methods and the repetition of 
The gentlemen who assisted in 
the research, and whose services Prof Dittmar is scrupu- 
lously careful m acknowledging, are Messrs 
M’Aithur, Robert Lennox, Thomas Barbour, W G 
Johnston, James M Bowie, James B M’Arthur,G A 
Darling, and Moses T Buchanan 

What first strikes a chemical reader on looking through 
the volume ıs the essentially»mathematical treatment of 
The value of the statistical method 
in discussing eaperimental results has been gradually 
realised by chemists, but it 1s questionable if ıt has ever 
been applied more fully or with more satisfactory effect 
than here The first cate in every case, after taking all 
possible precautions to insure the utmost attainable accu- 
racy, was to ascertain the limiting values of the probable 
erior of the analytical method, and for this purpose there 
were never less than two and frequently more than four 
determinations made of each constituent 
pains has been taken to 1epresent the numerical results m 
as many aspects as possible, in tables, in mathematical 


doubtful experiments 


the whole subject 


The utmost 


More than thirty elements are known to exist in sc 
in the ocean, but most of these are present in such r 
quantity that ıt was hopeless to attempt to determine 
in a number of small samples Attention was accor: 
confined to the chlorine, sulphuri¢ acid, soda, p 
lime, and magnesia, which weré estimated with very 
accuracy and always by the same method, so that 11 
exact processes should be discovered at any future 


John | the error of the method used may be calculated on 


volumetric analysis by weight 
are made up as usual by weighing the salt and meas 


all, and applied as a correction to each analysis 

This rule of rigid adherence to one system was b 
thiough in one case, that of the potash, where the orc 
process, which was first adopted, proved so unsatisf: 
that it was worse than useless to continue to emp 
and the later analyses were conducted by a modifi 
of Finkener’s method tlfat gave better results, throi 
curious balaneing of the errors 

For the particular methods employed m each c: 
is necessary to refer to the memoir itself, where the 
described with the utmost detail, but reference mu 
made to the great improvement which Prof Dittms 
introduced in what was formerly called volumetric 
lvsis, but which he now prefers to name ffrzmetrt 
may be defined, somewhat paradoxically perhap 


The standard solt 


formula, and by means of curves 


It 1s only possible here to indicate the principal con- 
tents of the six chaptérs into which the memoir 1s divided 
The consideration of Chapter II “On the Salinity of 
Ocean Water,” may be convemently reserved for a sub- 
sequent article, where it will be taken up along with Mr 
Buchanan’s report on the specific gravity of ocean water, 


which forms Part I] of the volume 


the water, but the whole solution 1s afterwards wey 
and its strength is thug determined with great acct 
A balance combining strength and delicacy to an un 
degree is of course negessary for this purpose By 
forming the titration In a weighed phial contam 
weighed amount of liquid, and weighing 1f again afte 
reagent has been added to the proper amount, the br 
error 1s obviated, except in those cases where the me 
af zig-zag titration 1s adopted, and then it only affect 


Although sea water had been subjected to many analy- 
ses in the earlier part of the present century, the only 
research of permanent importance until very recently was 
that of Forchhammer, who analysed a great number of 
surface waters from all parts of the ocean in 1864 Prof 
Dittmaravowedly took thisresearch asa guide, and intended 
his work to be merely supplementary to it, but from the 
chicunsstances of the two chemists the later work tends 
rather to supersede than to supplement the earher 
Foichhammer dealt ynth surface water only, collected 
and biought home in corked bottles by seafaring men 
who, however willing to do their best, could not be alto- 
gether trusted to observe requisite precautions, while 
Dittmar was supphed with water from all depths of the 
ocean collected at exactly known positions under the 

* “The Physics and Chemistry of the Voyage of HMS Challenger 


Vol 1 Part: Report on the Composition of Ocean Water” By Prof W 
Dittmar, F RSS L and E ẹ 


marks the end-point 
were made in this €ay by Volhard’s method of preci 
ing the halogen by Acess of silver nitrate, and estim: 
this excess by means of a standard solution of ammo) 
sulphocyanate ın presence of iron alum 
The result of the seventy-seven complete analyst 
ocean water, the description and discussion of w 
forms Chapter I , confirms Forchhammer’s discovery 
the percentage composition of the salts of sea wat 
the same ın all parts of tke ocean, and extends it to v 
The application of the principle of 
stant composition to depth 1s subject to a shight but 
The proportion of ze was fe 
by Dittmar to be greater in very deep water than in 
near the surface e Although theNiifference found exce 


from all depths 


importfint,exception 


measurements of the few drops of each reagent tha 
added in turn to produce and destroy the coloration w 


All the chlomne determina 
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the sum of all the probable errors of analysis, ıt was con- 
sidered necessary to apply a more stringent test in order 


to make sure that the increase in lime was really in rela- 
tion to the depth For this purpose three mixtures were 
made, each of about seventy samples of water from all 


parts of the ocean, but the first consistimg entirely of 


surface waters, the second of samples from between 300 
and 1000 fathoms, and the third of waters from a greater 
depth The exact analysis of these proved beyond ques- 
tion that the proportion of lime increases with the depth 
The same bathymetrical mixtures were used for deter- 
mining the bromine, as it, of all the minor components, 
is the one which might be supposed to vary most with the 
depth, owing to the fact of its being so largely absorbed 
by marme vegetation, but the proportion was found to 
be inyariable within the limits of error 
this very difficult and mteresting series of experiments 
occupy Chapter III 

The question of the amount of carbonic acid in sea water 
is one which cannot even yet be said to be definitely settled 
The simple and elegant adaptation of Tornoe’smodification 
of Berchert’s and Classen’s apparatus, which Prof Dittmar 
made, and which 1s figured im the memoir, gets over the 
difficulty of determining the total carbonic acid in sea 
water , but unfortunately ıt had not been invented when 
the Challenger sailed The daily determinations of car- 
bonic acid in éea water which Mr Buchanan made were 

a 

performed by a method that only took account of what 
must be called, for lack of a better expression, the loosely- 
combined carbonic acid, that is, the portion of the gas 
existing in a state ‘of ahsorption in the water, and the part 
combined with the normal carbonates to form bicar- 
bonates The immense number of determinations, made 
in the same way under exceptionally favourable condi- 
tions, form a valuable series for purposes of comparison, 
and Prof Dittmar has not failed to*utilise 1t Has critical 
experiments on Mr Buchanan’s method made with the 
view of ascertaining its limits of uncertainty were, he 
acknowledges, insufficient for the purpose This ıs to be 
regretted, for an exhaustive series of carbonic acid deter- 
minations performed on the same water by the two forms 
of apparatus under favourable conditions might be ex- 
pected to produce valuable results Prof Dittmar saw 
that ıt was useless to employ samples of Challenger water 
which had been kept for several years in order to esti- 
mate the total carbonic acid But instead of giving up 
the research on this account he proceeded by an ingenious 
use of synthetic sea waters to study the behaviour of 
bicarbonates in solution He says (p 212) — 

“I am aware that this patt of my work lacks the degree 
of precision which would be desirable for my present train 
of reasoning But I had net the time to embark in the 
far more elaborate investigation which would have been 
desirable I have, however, quite lately resumed the 
matter on a new basis, and hope before long to be able to 
formulate the exact conditions of stability in sea-water 
bicarbonates as they exist when dissolved in real sea 
water, and amongst others to decide the question whether 
in this process they quite directly tend to become normal, 
and do not perhaps more diregtly gravitate towards the 
state of sesquicarbonate Ie the meantime we must 
reason on what data we have” 

And reasoning on these data he produces a most inter- 
esting theoretical disquisition on the dissociation-tension 
of dissolved bicarbonates at various temperatures, and 
shows how the ocean acts as the great regulator of atmo- 
spheric carbonic acid The three main results of the 
eu ii observations on this subject are given (p 
220) as — 

“1 Free carbonic “acid in sea waters is the exception 
As a rule the carbonic acid ıs less than the proportion 
corresponding to bicarbonate s 

“2 In surface waters the proportion of carbonic acıd 
increases when the temperature falls, and vce versd  » 


The details of 


least important 
with the whole question of the absorption of oxygen and 
nitrogen by pure water, as well as by sea water 
that all previous determinations of the coefficients of ab- 
sorption of these gases were more or less unsatisfactory, 
Prof Dittmar entered on an elaborate series of experiments, 
which 1s fully detailed ın the memoir, having as an aim 
the determination of the desired coefficients at different 
temperatures for both pure water and the water of the 
ocean 
exact analysis of the samples of air which had been ex- 
tracted from sea water on the cruise by Mr Buchanan, 
using Jacobsen’s ingenious apparatus, which he has since 





Ha ee ne get 


“3 Within equal ranges of temperature it seems to be 
lower ın the surface water of the Pacific than ıt 1s in the 
surface water of the Atlantic Ocean ” 

In relation to Mr Murray’s theory of coral-reef forma- 
tion and of oceanic deposits generally, ıt would appear 
provable that bottom waters contained more carbonic 
acid than those near the surface, and that this carbonic 
acid was the agent which dissolved the calcium carbonate 
of shells at great depths Prof Dittmar thinks otherwise 
In his oprmon Mr Buchanan’s numbers prove bottom 
water to contain no more carbonic acid than surface 
waters, and he supposes that the solution 1s effected by 
prolonged contact with the sea water itself, for by experi- 
ment he found that it was capable of dissolving calcium 
carbonate, though very slowly It1s not quite plain that 
Mr Buchanan’s numbers do warrant this conclusion, and 
there seems to be room for further research in this 
direction 

Chapter V treats of the alkalinity of ocean water The 
seventy-seven complete analyses showed that in sea-water 
salts there ıs a distinct preponderance of base over fixed 
acid, the difference being presumably due to carbonates , 
and the direct determination of the extra base by standard 
hydrochloric acid at the boiling point, after the method 
devised by the chemists of the Norwegian North Atlantic 
Expedition, brought out precisely the same result The 
alkalinity of bottom waters was found to be distinctly 


greater than that of those from the surface, and this imn- 


crease was exactly proportional to the larger quantity of 


lime present ın the former The alkalinity determinations 
give the only satisfactory measure of the carbonate of 
lime which exists as such dissolved ın sea water 


The last and longest chapter is by no means the 
It deals in a very exhaustive manner 


Finding 


The second part of the research consisted of the 


simphfied and improved 

There 1s an element of uncertainty about the extiaction 
of gases which Prof Dittmar scarcely seems to emphasise 
sufficiently The water in every case was collected in 
one vessel and then transferred to another in which the 
gases were boiled out The danger of atmospheric gases 
being absorbed was obviated ın great measure by the pre- 
cautions used , but 1f highly aerated water were brought 
up from a great depth some of the absorbed gases would 
be certain to escape during transference The only 
remedy would appear to be the collection of the water 
in the gas-extraction flask itself, and there 1s no method 
as yet by which this can be done 

Prof Dittmar and Mr Lennox constructed a modifica- 
tion of Doyére’s apparatus for the analysis of gases, which 
was found to work well It ıs described and figured in 
the memoir The results of the analyses are discussed 
in the hght of the coefficients of absorption found in the 
earlier part of the research The amount of air which 
ought theoretically to be absorbed by sea water of the 
temperature and at the pressure at which each saple 
was collected was first calculated, and then, from the 
actual amount of nitrogen found, the quantity of oxygen 
which should be associated with it was arrived at The 
quantities of air fount! in solution were usually in defect 
of calculation, as might be expected when it 1s recollected 
that the water of the ocean 1s always in motion, the tem- 
perature and pressure to which it 1s exposed being very 
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different at different places, and the fact that absorptio- 
metric exchange had not gone far enough to reproduce 
equilibrium would account for the few cases in which the 
dissolved gases exceeded the amount calculated The 
interpretation of his results seemed unsatisfactory to Prof 
Dittmar He says (p 182) — 

“I am sorry to have to confess that I have not been as 
successful as I should have wished in drawing general 
conclusions from my numbers, and if I here reproduce 
my endeivours m this direction, I do so chiefly in the 
hope that some other person, having more experience 
than I ın dealing with statistics, may take up the pioblem 
afte: me, and perhaps be able to extiact the latent propo- 
sitions which are therein concealed In the tables which 
I propose to give, he will find all the data arranged in the 
most convenient form, so that all he needs 1s at hand” 

The problem of the dissolved gases 1s very difficult 
when deep waters are considered The method pursued 
by Dittmar was to find the amount of nitrogen absorbed, 
and to calculate the temperature at which that quantity 
would be taken up by water at the surface, then to find 
the corresponding amount of oxygen, and compare that 
with what was found by experiment Itis evident that if 
the ocean were stagnant in any part the processes of Oxi- 
dation always going on would tend to reduce the amount 
of absorbed oaygen finally to nothing, while the amount 
of dissolved nitrogen would be unaltered, unless it were 
slightly increased by the decomposition of animal matter 
In many cases the oxygen deficit was found to assume very 
laige dimensions, though oxygen was neve: wholly absent 
from the dissolved gases 

Part I of the volume closes with a summary of the 
chemical work, a note by Mr Buchanan on the deter- 
mination of carbonic acid, and an appendix describing 
some analytical methods The summary contains a num- 
ber of valuable suggestions for future work These 
are divided under two heads, the first comprising such 
observations of water density and rough volumetric de- 
terminations of the alkalinity as can be carried on by 
any intelligent seafaring man after a little mstiuction 

The second head mcludes work requuing the services 
of a skilled chemist for its accomplishment It embraces 
further :esearches on the composition of ocean salts by 
determining with the utmost precision the amounts of the 
principal constituents for one particulai station in the 
ocean, water from which could be collected in large quan- 
tity at various seasons , then it could be compared with 
water taken at various seasons from a widely distant sta- 
tion, and thus the interesting question as to whether there 
1s amy difference in the proportion of the salts in different 
oceans could be settled The minor constituents should 
also be estimated if possible, and very particular attention 
ought to be paid to alkuinity and carbonic acid deter- 
minations in freshly drawn samples Prof Dittmar con- 
cludes with this significant suggestion — 

“ Meanwhile the best thing that could be done 1n regard 
to all the analytical problems refeired to would be to work 
many times on samples of the same kind of water, with 
a view of improving on the methods and ascertaining 
the extent to which that one water fluctuates in its 
composition ” 

The only way ın which this can be done properly ıs in 
a laboratory on shore situated within easy reach of an 
abundant supply of sea water, and the support of such 
laboratories ought to be a leading feature in the marine 
stations several of which, it s to be hoped, wil) soon be 
in Working order on our coasts A beginning has already 
been made at the Scottish Marine Station at Gianton, 
where the special chemical problem under investigation 1s 
estuary water The Challenger results may be regarded 
as final, for the present at least, for ocean water proper, 
and the results of the German and Norwegian North 
Atlantic Expeditions have put the waters of partially m- 
closed seas on a permanent basis, but the study of 


estuary water has been almost neglected This 1s the 
moie 1egrettable because of the practical importance of a 
correct knowledge of the conditions of the water of an 
estuary, on account of its bearing on the migration of 
fishes into firths anc up tidal riveis 

There could be no bette: field than the estuaries of the 
Buitish coast for carrying out Prof Dittmar’s suggestion 
of continuous work on one kind of sea water with a view 
to the perfecting of analytical methods , and the perfecting 
of analytical methods, important though ıt be, may safely 
be predicted to be one of the least valuable results of such 
reseaiches HUGH ROBERT MILL 


ORNITHOLOGICAL NOTES 


be che eden new magazines have made then appearance 
dur ng the present year, the most important of them 
being undoubtedly the Auk, which 1s the name proposed 
for the journal of the American Oinithologists’ Union, 
and which ıs to represent in America our old friend the 
ois of this country The Auk is in fact a continuation 
of the Bulletin of the Nuttall Ornithological Club, and 
the general style of the work 1s the same The papers 
seem to be interesting enough, but what strikes us as 
being decidedly above the average 1s the quahty of the 
reviewing, which is developing into an ait with our 
American biethren Mr Cory describes some new 
species of birds fiom Santo Domingo, the plate which 
accompanies his paper being scarcely up to the level of 
American illustration Mr Barrows continues his useful 
papers on the birds of Uruguay, agd Prof Mernam criti- 
cises Dr Coues ‘ Check List,” calling forth a sharp 
rejoinder from the last-named author ın an article called 
* Oinithophilologicalities” In No 2 many of the above- 
named papers are futher continued along with others by 
Dr Stejneger, who ad*ocates some startling changes in 
ormthological nomenclatuie, and who also writes a useful 
paper on the genus Acanthis Altogether, although the 
American ornithologists have elected to name thei quar- 
terly journal after a bird whose powers of flight were small, 
the excellence of the two numbeis which have appeared 
reminds us of the perfection of that bird’s powers of swim- 
ming and diving, so that they have taken as their symbol 
a species of lusty prowess which argues well for a con- 
tinuation of the hfe and enterprise which 1s visible ın the 
new magazine We do not forget also that the Auk 
was a species common to Great Britam and North Ame- 
rica, and therefore the very title 1s suggestive of a bond 
of union between British and American ornithologists 
which is certain to be strengthened with each succeeding 
year 5 
We have also received Ne 1 of the Buletin of the 
Ridgway Ornithological Club, which has been started in 
Chicago, and 1s named after Mr Robert Ridgway, the 
well-known Curator of the Ornithological Department in 
the United States National Museum The secretary of 
the new club is Mr H K Coale, who is well known 
as a zealous and painstaking ornithologist, and under 
whose auspices there is doubtless a useful future before 
the infant society which he represents The first number 
of the Bulletin contains oly a single paper by Messrs 
W W Cook and Otto Widmann, entitled “ Bird Migration 
in the Mississippi Valley ” : 

Mr H Gurney has just issued a “List of the 
Diurnal Birds of Prey, with References and Annotations ; 
also a Record of Specimens preserved in the Norfolk 
and Norwich Museum,” consisting of 187 pages The 
raison d’être of this most useful work consisted in the 
publication of the first volume of the “ Catalogue 
of Birds in the British Museum,” by Mr R Bowdler 
Sharpe Tle Norwich Museum, as 1s well known, 
contains one of the finest series of birds of prey in the 
world, and it will always be an yppenshable monu- 
«nent to that true and self-sacrificing naturahst, Mr J H 













on has been brought together. The author com- 
ed in 1875 an elaborate review of Mr. Sharpe’s volume, 
avast amount of additional information, principally 
ded upon the series of Aafferes contained in the 

ich Museum. The complete list of the birds of prey 
h Mr. Gurney has now published contdins an exact 





s volume, but adds some of the principal synonyms, 
number of specimens contained in the Nor- 
. The publication of this volume is certain 
effect, which will take the form with all 
stsof a hope that Mr. Gurney may feel able to 
is “Catalogue of the Raptorial Birds in the 
Museum,” of which one part appeared some 
ago; as itis certain that everything that emanates 
is pen will be received with the greatest respect by 
rother ornithologists, who have so long looked up to 
as the greatest authority on the birds of prey, 












































UTRICULARIA VULGARIS 


was proved many years ago that several of the 
uatic and terrestrial plants distributed over various 
quarters of the globe preyed upon flies, larvae, worms, 
Crustaceans, and other species of small invertebrates. 
For the greater part of the knowledge we have already 
received on this head we are indebted to the researches 
and experiments of Mr. Darwin, and I would refer any 
of my readers who may feel interested in the subject to 
his “ Insectivorous, Plants.” 
But until a few wee&s since, when it was discovered 
by myself, and noted in NATURE by Prof. Moseley, 
that the bladder traps of the Utricularia vulgaris 
(Fig. .1) caught and destroyed newly-hatched fish, it 
was unknown that any of the recognised carnivorous 
_plants possessed the power of also entrapping vertebrate 
animals, no single instance of the kind having been re- | 
: 3 previous observers ; yet it might at once have | 
_ been naturally inferred, that, provided the experiment was 
_ Made with creatures of a strength and size proportionate | 
_ to the capacity of the organs of capture belonging to the 
plant, their action in every case would be precisely the 
aimeon either vertebrates or invertebrates. The Uti- 
daria vulgaris, together with several other members of | 
same family bearing the generic name of Utricularia, 














id the specific, neglecta, major, minor, and clandestina, 
re very local in their habitat, growing in isolated patches 
ids and sluggish ditches, the type of place invariably 
parse fish to deposit their ova. This at once 
s great an enemy to the small fry as the 
otters are to the larger fish in the streams, 








rable përiod after they emerge from 
‘fish remain in the shallow water, and 
time innumerable quantities must be killed by 
sicles of the Utricularia. 
nce Ihave been acquainted with the plant, I have 
ed several peculiar circumstances in connection 
it, which appear to have been entirely overlooked by 
he botanical writers whose works I have consulted. 
t place I have neve? seen it growing, unless 
he action of the Wind, except on the darkest 
de of the pond from whence I obtain my 
it ts almost invariably hidden beneath 
mm, as if its deeds caused it to shun 
“the same tendency to avoid 
i s which frequently is evinced by snakes in 
ting only one side of a field or part of a hedge to 
entire exclusion of the remainder, and by fish in 
choosing the dirtiest and most unlikely ditches as a 
ning bed in preference to those which are cleaner 
apparently in every respect betteg sfited to the 
€ ` 























1 of opinion tWat an excess of light is prejudicial to a 
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through whose instrumentality this splendid 


| growing in only one or two spots may perhaps be 


ence to these numerous critical papers in Mr. | 










the plant, because, if when kept in an aquarium it. 
exposed to the full glare of the daylight, the valv 
appear to lose their elasticity, and the vesicles become: 
| detached from the stem, and drop off. ae 
_ Another predominating cause for this strange habit of © 


ascribed to this, that wherever I find 
there is always a luxuriant mass. of C€ 
which harbours numberless insects, a1 
at any time of its life, is entir 
vesicles for its sustenance ; hence 
prey is plentiful. one 

In confinement it is impossible to keep itina he 
state unless the glass is darkened ; and as nearly as pos 
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tricularia: 
ferve around it 
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its artificial condition is assimilated to its natural an 
Where young fish are kept, it is anything but a desira 

inmate of the vessel in which they are confine: 
eminent piscicultural authority states that he had 










Fig. ae 


plants in his aquarium with some young axolotls, and he - 
noticed that the small salamanders gradually disap- 
peared ; now he can give a very good guess where they 
went to. 
My friend Mr. Kelson, who has recently had charge of | 
my aquariums during my absence from home, agre 
with me that the foliage possesses some poisonous 
perties detrimental to fish. Whether it does so or. 1 
hesitate to assert, but all I know is that out ef a. 
young roach placed with some freshly-gathered Urien- 
laria, many of them in a little while lay dead on the 
branches.” oe | E 
With regard to its method of catching insects or any- 
thing upon which it preys, I believe that the processes 
are armed with tiny spines similar to the recurved teeth 
of a pike, or the sergations of an awn of barley, and 
these utilise the struggles of the creature caught to pu 
it further on but prevent its return. eo 
When a fish once touches owe of the processes, 
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because, when a fish emerges from the egg it is nothing | 
but a transparent line of light, a substance without a sub- | 





stance, into which the most microscopically minute pro- 
jection would enter without difficulty; and when it is 
borne in mind how easily the hair-like sting of the com- 
mon nettle can penetrate the human cutis, taking into 
consideration the, relative thicknesses of the two, I am 
satisfied that my argument, though open to contradiction, 
has at least the beauty of possessing some slight amount 
of probability. 

I was hoping that before this I should have been in 
possession of several more facts concerning the U¢tricu- 
éaria and its power of killing fish in a state of nature, 
but, unfortunately, at the time I was preparing for my 
observations I suffered from a severe attack of illness, 
which for this season at least has incapacitated me from 
carryingjout my intentions ; but I hope in the ensuing one 
to lay bare a few more facts concerning this new and novel 
enemy of the pisciculturist. G. E. SIMMS, JUN. 
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KANSAS 

HE authorities that govern the individual States and 
Territories of America show themselves well-advised 
when they set to work to investigate the natural history 
and resources of their respective possessions in a healthy 
and unbiased spirit, and nothing is more calculated to 
give confidence in the future of the State than the know- 
ledge that the truth, the whole truth, and nothing but the 
truth has been presented to all who are interested, with 
the indorsement of well-known scientific experts. The 
State of Kansas, which not many years back was so exer- 
cised and torn to pieces with internecine quarels and filli- 
bustering forays, as to obtain the dolorous name of 
“bleeding Kansas,” now appears before the world in very 
different guise—no longer bleeding, but with its wounds 
staunched ; not restless, but peaceful, and bent on carry- 
ing out to the utmost the programme of wealth and 
prosperity which a careful examination of its capabilities 

shows us to be not only possible but assured. 

‘The Third Biennial Report of the State Board of 
Agriculture is a portly volume of great value in many 
ways, although those points that deal with the geology 
and natural history will of course offer the most interest 
to the readers of NATURE. | 

From the geological sketch given by Mr. O. St. John we 
learn that Kansas, a parallelogram in shape, and containing 
no less than 80,000 square miles or 52,531,200 acres, lies 
_ wholly within the prairie region that intervenes between the 

Rocky Mountains and the Missouri; and although, to the 
ordinary observer, it appears to be an exceedingly flat 
region (Kansas City has only an elevation of 7 51 feet 
above the sea), there is, in reality, a gradual and regular 
ascent of the surface to the north-west corner, where the 
land assumes a maximum height of 4000 feet. What con- 
figurative irfegularities there are, are principally due to 
erosion, as there is a remarkable absence of any geo- 
- logical displacement sufficient to produce moentainous 
o folds, and thus give origin to local drainage systems. 
<The most salient features of the landscape are bluffs 





e “(seldom above 500 feet in altitude), though in the larger 


vall ys they are sometimes precipitous and intersected by 
ravines, The prevailing charactefistic, however, is that 
of grassy uplands in billowy stretches, the drainage being 


provided for by numaberless narrow channels called 
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Rocky Mountains far exceeds that of the Kansas, though 2 
its valley is very little deeper, nor has it such important `: 
tributaries as the latter river. About the centre of the ` 





White-water, Little Arkansas, and Cimarro: passe 
a matter of fact, nearly all these streams effect their junc- 
tion with the Arkansas outside Kansas, and in the Indian- 
Territory. The Neosho is locally famous for its valuable 
water power and its rich agricultural valley, and the 
Cimarron for.its deeply eréded bed and the variegated 
sculptured strata of its cafion walls, The two typical 
rivers of Kansas State are therefore the Kansas, its valley 
consisting of a wide belt of low-terraced alluvial land, - 
of great fertility, bounded by beautiful Slopes termi- 
nating in frequent rocky bluffs, and the Arkansas with- 
its magnificent reaches of level bottom ‘land, whose 
depth of soil is composed of travelled sediments brought 
from the mountains and plains wing to the westward. 
Here and there the border uplands encroach upon the 
valley, showing shelly limestone strata, and deep, iron- 
dyed sandstone ledges. 

The geology of Kansas is of a simple nature, and 
almost entirely composed of three principal formations, 
the Carboniferous, Cretaceous, and Tertiary. The Palæo- ` 
zoic rocks, as represented by the Carboniferous, appear at = 
the surface over an area of about one-third of the entire 
extent of the State, entering it from the south-east, and ~ 
eventually passing beneath the Dakota sandstone, which 
is the line of demarcation between the Paleozoic and 
Mesozoic series, After the disappearance of the Carboni- 
ferous rocks underneath this sandstone, they are not seen 
again until the Rocky Mountains, where their upraised 
edges have been bared by denudation. at. the foot of the 
ranges. The lowest member of the Carboniferous (Lower), 
as seen in Kansas, is the Keokuk limestone, which occu- 
pies a smail area of about forty square miles in the extreme 
south-east corner, and consists of bluish-gray siliceous 
limestone, interbedded with cherty layers above, and often | 
associated with brecciated sMiceous matter, Limited as _ 









has a busy mining district been here establ { 
owing to the excellence and accessibility of the Cherokee. 
Coal-measures, a little to@he west, the ores are enabled to_ 
be speedily and cheaply reduced at the furnaces of Weir 
and Pittsburgh, a few miles to the north. Galena, the — 
ordinary sulphuret of lead, furnishes almost all the ore of 
that metal, together with its derivatives, cerussite or car- 
bonate of lead (the “dry bone” of the miners), and pyro- =` 
morphite or phosphate of lead. As is usually the case, 
the lead carries a small percentage of silver, from one to 
one and a half ounces ‘to the ton of ore. The-zine o 
consist of the common blende or sylphuret, * 
calamine (hydrous silicate), smithsonite (car 
zinc bloom, many of the ores being of grea from. 
their amber and" garnet tints. Associated with the ores are 
chalcopyrite or copper pyrites, green garbonate of copper, 
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bisulphuret of ron or mundic, calcite or “ glass-tiff,” dolo- 
mute, quartz,and bitumen The base rocks of the district 
consist of a deposit of limestone 100 feet in thickness, 
charged with characteristic Keokuk fossils, which, how- 
ever, are much communuted and splintered, and bear evi- 
dence of the pressure and tension to which the strata have 
been subjected The Kansas ores are sirfilar in almost 
all parts to those of the Missouri district, and it 1s con- 
sidered quite possible that time will reveal the existence 
of other ore-bearing strata 

The large area of Upper Carboniferous series may 
be roughly divided into Upper and Lower Coal-measures, 
the latter occupying between 4000 or 5000 square miles, 
and passing, in the west, conformably beneath the Upper 
Measures The seres is largely made up of shales and 
sandstones, with occasional thin beds of limestone and 
Irongres, but its chief economic value consists ın pos- 
sessing workable beds of coal These are mostly distri- 
buted in the lower 400 feet of strata, and are somewhat 
irregular and variable in thickness Some of the coals 
indeed are found ın little isolated basins or pockets, fill- 
ing trough-like depressions surrounded by ledges of the 
older formation , but as a rule, the thinner coal-beds are 
remarkable tor their persistence over a large extent of 
ground The Cherokee coals are of a very superior 
quality, and they (together with most of the Kansas 
lower beds) contain less sulphur than the coals of either 
Illinois or Iéwa . Naturally there 1s a great demand for 
coking purposes and local consumption, while pretty 
heavy shipments are made to the towns and cities on the 
Missour: River These Lower Coal-measures also contain 
excellent building-stone and hydraulic limestone, which 
is extensively utilised for making cement The general 
inchnation of the strata is north of west, with a dip that 
seldom exceeds 10? The estimate of the Lower Coals, 
from an aggregate thickness of four feet, 1s 20,000,090,000 
tons, and if the area be extendéd to that occupied by 
the overlying Upper Measures, so as to reach the Lower 
Coals accessible from §09 to 1000 feet, the product may 
be fairly estimated at double 

The Upper Coal-measures have an aggregate vertical 
thickness of at least 2209 feet, the exposed area extend- 
ing for 24,002 square mules, but ın the character of the 
component strata they present a marked contrast to the 
Lower series, on account of the limestone ledges which 
form such striking features in the landscape The lower 
beds are characterised by frequent and thick deposits of 
gray limestone, succeeded in the middle portion by 
darker, rusty, weathered ledges, and in the upper by light, 
buff-gray rock The sandgtones occu in some half-dozen 
well-developed horizons along the line of the Kansas val- 
ley, usually in the condition of arenaceous shales, and 
affording local supphes o® building and flagging stones 
In Osage County these have an additional interest, as being 
marked withe casts and tracks of gigantic Batrachians 
The limestone beds are somewhat deteriorated for build- 
ing purposes by cherty deposits, but, on the other hand, 
they contain ironstone nodules of haematite and carbonate 
ores, with crystals of sulphate of lime and beds of mas- 
sive gypsum, varying ın thickness from five to fifteen feet 
These gypsum deposits areecapable of affording inex- 
haustible supphes, which ase used most beneficially as 
manure for the soil Where the cherty concretions are not 
met with, the limestone beds yield magnificent building- 
stone, the texture and colouring of which can be seen to 
great advantage in the State House of Topeka and many 
other publicbuildings The Upper Coals are distinguished 
from the Lower by their more brittle texture and a larger 
percentage of ash and, impurities Though there are 
several valuable and persistent seams, such as the Blue 
Mound and Osage coals, thinness 1s a decided character- 
istic of the Upper Measures, few, 1f any, being above 
thirty inches, and the greater number Shot exceeding ten 
inches But, although the Upper Measures are clearly 
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of not so much economic importance as the Lower, it 1s 
quite possible to reach the Lower by tolerably deep borings 
through the Upper, and indeed this has been already 
successfully demonstrated 

The Mesozoic age in Kansas is represented solely by 
Cretaceous formations, which, however, occupy the largest 
area of any in the State, being no less than 40,000 square 
miles The series ıs composed of three divisions, viz the 
Dakota, Benton, and Niobrara, all belonging to well- 
recognised lower members of the Cretaceous rocks of the 
Upper Missowi region The Dakota beds consist of 
sandstone interbedded with variegated shales, with occa- 
sional layers and pockets of impure coal ‘The sand- 
stones are permeated and deeply stained with ferruginous 
matter, the iron bemg often concentrated around nucle 
forming singularly-shaped concretions The proximity to 
the ancient land area ıs denoted by the rathe. extensive 
fossil flora usually found in these concretions, but the 
fauna 1s more limited in variety, compuising, so far, a few 
fishes, a large Saurian,and severalspecies of Mollusks The 
sandstones vary lithologically, but are usually compact 
and often intensely hard, forming highland ridges marked 
by rugged and picturesque features Less is known of the 
Benton beds than of the other members of the series 
They consist of argillaceous and calcareous shales, with 
thin layers of lmestone, overlaid by darx-coloured shales, 
but good exposures of these rocks are rarely found They 
have, however, yielded to the palaeontologist several 
Saurians, while the Immestones are frequently charged 
with fine ammonites, the shells of /zeceramus, the gigantic 
Haploscapha, and myriads of the httle Ostrea congesta 
The Niobrara beds are the most important of the 
Kansas Cretaceous formations, and offer much better- 
marked horizons The lower portion shows alternations 
of fragmentary limestone and shales, which above pass 
into shelly limestone, and, in some localities, into chalky 
limestone All these layers are charged with a wonderfully 
numerousand varied Vertebrate fauna, allied to forms which 
are common in the Colorado shales of the Rocky Mountain 
region, and consist of remains of Teliosts or common bony 
fishes, sharks, Saurians, and an extraoidinary species of 
bird, whose jaws are armed with teeth The mineralogist 
will also be interested in these beds, as furnishing beautt- 
ful examples of selenite crystal From a landscape point 
of view, also, the Niobrara beds are instructive, as they 
are frequently intersected by miniature cañon labyrinths, 
and exhibit varieties of monumental forms detached by 
the erosion of the valleys, some of these, composed of a 
coping of limestone and a shaft of chalk and compact 
shale, rising from 20 to 70 feet in height In an economic 
sense the Cretaceous series 1s of considerable value The 
Dakota deposits contain three beds of lignite, the Benton 
shales yield quantities of septaria, used for making the 
finer qualities of cement, together with excellent chalk 
applicable for whiting, while the Niobrara beds furnish 
vast supplies of pure lime All the divisions yield excel- 
lent building-stone, and throughout the formation a pro- 
ductive supply of salt occurs, from the brines of which 
there 1s already a brisk annual trade of 35,000 bushels 

The most recent formation of Kansas is principally in 
the north-west of the State, where there 1s a Kamo- 
zoic area of Phocene beds of about 11,500 square 
miles, extending thence from Colorado and Nebraska, 
where a vast stretch of country 1s occupied by the 
White River formation. Its typical features are loosely- 
ageregated sands, more or less calcareous, forming 
regular strata of brown eand gray sandstone, while ia 
some places siliceous beds occur, associated with several 
varieties of chalcedony, and containing fragments of the 
tusks of a very large mammal The fauna is most ın- 
teresting ın this respect,—beaver, rhinoceros, camel, deer, 
wolf, and turtle bemg all represented The district is 
noted for its eroded mounds and columns, the most 
stniking being the Sheridan Buses, which rise in perfect 
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isolation to 200 feet above the Smoky Hull River, the 
summut capped by a heavy ledge of light gray, very hard 
siliceous rock, which has been weathered into miniature 
grottoes in the higher of the two cones Underlying the 
Phocene beds 1s a thick deposit of chocolate-coloured 
shales, with concretionary masses of limestone and sep- 
taria, and splendid crystals of selenite Among Post- 
Tertiary deposits, examples are to be found, in the eastern 
portion of the State, of the Drift and Loess the latter being 
strikingly displayed in the bluffs that bound the Missouri 
River valley for so many hundreds of nules ın the States 
of Iowa, Nebraska, Kansas, and Missouri 

An appendix to the foregoing geological account 1s 
added on the botany of Kansas, by Prof J H Carruth, 
but it is very short, for the reason that the catalogue of 
Kansas plants was made in 1880, and the piesent notice 
1s merely to record certain additions (about 36) to the 
1430 plants already found, of which only 30 aie non- 
flowering Considering that New York, with its varied 
surface and qualities of soil, can only show 1450, 1t is 
most interesting to note that Kansas, with its compara- 
tively uniform soil and surface, produces almost as many 

A valuable report on the Kansas entomology is given 
by Prof Popenoe, who furnishes detailed accounts of 
certain insects that commit ravages upon the crops 
Among these figure prominently the large poplar-bore1 
(Plectrodera scalator), which 1s a gieat tiee-destroyer, 
making mnumerable holes 1n the trunks of the willow and 
cottonwood A singular fact 1s recorded of the buck 
moth (Hemzleuca mara), viz that as a laiva it possesses a 
peculiar means of defence The coarse, black prickles 
with which the body 1s covered are very sharp, and when 
they penetrate the skin on the back of the hand or else- 
where, they produce little pustules and a sharp nettle-like 
sting, though not of any duration The red-lined tree- 
bug (Lygeus trivittatus) 1s a relative of the well-known 
squash-bug, and~does infinite damage to the eldet-tree, 
besides evincing a strong partiality for the interiors of 
greenhouses, where ıt destroys geraniums, 1pameas, abu- 
tilons, and other horticulturists’ pets The chequered 
snout-beetle (Avamigus tesselatus) has usually been known 
to infest leguminous plants, and more especially the silver- 
leafed prairie pea (Psoralta argophylla) Latterly, how- 
ever, 1t has been noticed to pay great attention to the 
sweet potato, and has inflicted considerable havoc on that 
crop The harlequin cabbage-bug (Strachia histriontca) 
attacks the Crucifersze, and especially the wild cress 
(Lepidium), mustard, radish, turnip, and cabbage The 
abundant little beetle known as the corn-root worm 
(Diabroteca longicornis) has only recently been discovered 
to be a corn-pest of the first magnitude, attacking the 
roots about the period of “ earing,’ and causing a partial 
development of the grains 

Though only the points that bea: most on Kansas 
natural history have been noticed here, it should be 
stated that the volume gives an exhaustive account of 
the resources and statistics, commercial, social, and edu- 
cational, of each county im the State, and that the whole 
1s illustrated by an admurable series of maps 

G PHILLIPS BEVAN 


NOTES 


THE death is announced of Ferdinand von Hochstetter, the 
Geiman mineraldégist and geologist, whose name is intimately 
associated with the geology of New Zealand Hochstetter was 
born in Wurtemberg in 1829 = In®1857 he joined the “Vovara 
expedftion, but quitted it at New Zealand, the geology of which 
he spent a considerable time in investigating In 1860 he was 
appomted Professor of Mineralogy and Geology in the Poly- 
technic Institute of Vienna, and in 1867 yas made President of 
the Vienna Geographical Society Among his published works 
are the ‘* Topographico-Geological Atlas of New Zealand” , 

° 
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“Geology of New Zealand”, “ Paleontology of New Zea- 
land”, “The Geology of the Novara Expedition” , ‘‘ Roto- 
mahana and the Boiling Springs of New Zealand”, besides 
works on the geology of Eastern Turkey, the Ural, and various 
popular publications 


In the name ef fair criticism, in the interests of true science, 
ana in defence of a man who has grown giay in the public 
seivice, and who has recently retired full of yeais and honour to 
the rest he so well merited, a protest should be made against the 
language in which the Maung Journal last week permits itself to 
speak of Mr Robert Hunt, FR S We do not choose to dis- 
cuss the relative merits of the new ‘Mineral Statistics” and 
those with wh ch his name 1s so familiarly conjomed But by 
all who know how entirely Mr Hunt’s heart and soul were in 
his work at the Mining Record Office and how unweazied ewere 
his labours on its behalf, an emphatic and indignant iepudiation 
will be made of the charge brought by the anonymous critic that 
he failed to do his duty and set a bad example to his subordinates. 
Mr Hunt needs no defence from such an odious charge We 
cannot but express our regret that it should have been made in 
the columns of a respectable jownal and under cover of an 
anonymous review 


WE are still a long way from admutting that al.ttle elementary 
physiological knowledge 1s a desnable element ın general educa- 
tion But 1t 1s not often that such a glaring example of the want 
of it is met with as 1s 1evealed by the following extiact fiom a 
despatch of the Acting Consul at Panama iecently presented to 
Parliament It would not be easy to find its parallel among the 
worst answers an the May examinations of the Science and Art 
Depaitment ~~‘‘ Many essays have been written on this appalling 
scouge [yellow fever], its origin, and its existence, but nothing 
seems more probable, more reasonable to me, than compaing 
the human blood to milk, which under influence of temperature 
and circumstances becomes curdied » In the lihe manner, the 
human blood, the human frame and organism, under certain 
abnormal, adverse, and unfavourable ciucumstances, become 
curdled, and erter into a state of dissolution, more on less 1apıd , 
the blood, owing to its component parts, coagulates, being 1m- 
piegnated with bile, phosphate, and albumen, through the stag- 
nation of the iver and kidneys ‘This my theory ıs the one I 
ceitainly believe in Savants assert that the disease is generated 
by spores of the marme mushioom (Mycenrum fungi mars), 
which multiply in thousands per mhute Others profess ıt to be 
animalculee termed ‘ microbes ’” 


Mr Josera THOMSON, the Iader of the Geogiaphical 
Society’s expedition to East Afiica, has ariived in this country 
Mr Thomson nas suffered greatly grom the hardships which he 
had to endure, and it will be several weeks before he regains 
his usual vigou Mr Thomson’s expedition has been com- 
pletely successful, and he himself estimates the iesults as of far 
greate: scientific importance than those of his first expedition The 
1egion tiaversed by him, from Mombassa to the noith of Victoria 
Nyanza, 1s entuely volcanic, and his obseivations therein will 
be of great geological interest _ There 1s still one volcano, west 
of Kilimanjaio, which shows Signs of activity Mount Kenta, 
though covered with tiees, ee A amidst a desert The Masai, 
the leading people of the region explored, me of special interest 
Ther features customs, dwellings, religion, language, diffe: 
markedly fiom those of any other African people with whom 
Mr Thomson is acquainted Fortunately besides his copious 
notes he has brought home many photogiaphs, so that his forth- 
coming nartative 1s sure to be of unusual interest and value 


THE Conference on Water Supply by tlle Society of Arts will 
be held at the Hgalth Exhibition to-day and to-morrow The 
Conference wil. mee® each day at 11 a m , and will sit tall 1 30, 
then adjourn ull 2, and sit aga till 5 p me The papers and 
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discussions will be ananged under the following heads —1 
Sources of Supply 2 Quality of Wate: , Filtration and Soften- 
mg 3 Methods of Disti.bution, modes of giving pressure, 
house fittings, discovery and pievention of waste, &c , &c The 
proceedings will be continuedon Fiiday, and if necessary on 
Saturday The readers of papeis will be restriated to twenty- 
five minutes Speakers will be restricted to ten mmutes The 
papeis to be 1ead will, im most instances, be printed and distri- 
buted in the room 





Lord Reay has tecetved additional names of foreign dele- 
gates to the International Conference on Education from Austria, 
Baden, Belgium, Fiance, Nethe:lands, and Switzerland Prus- 
sia and Denmark contribute iepoits on the state of education in 
those countries Lord Cailingford will preside at the opening 
meeting on August 4, at Ira m 


AT the request of the Council of the British Association for 
the Advancement of Science, Admiral Sir Erasmus Ommanney, 
CB, FRS, has consented to act as Treasmer during the 
meeting at Montieal, Canada We lean that Piof W G Adams 
of King’s College will be unable to give the Friday evening 
lecture at Montieal, and that Prof O J Lodge will take his 
place The subject of Prof Lodge’s lecture will be “Dust ” 
Prof Bonney sails for Montreal to-day 


THE death Ss announced of the Swedish chemist, Piof Sten 
Stenberg, born in 1825 


ACCORDING to a note contributed to a recent number of the 
China Renew by NI A Fauvel of Hankow, the Foreign Office 
and the authorities at Kew aie anxious to know the name of the 
tree from which the well-known tea-chests are manufactured The 
Chinese name is of httle use for classification, as it applies to the 
Acer, Liquidambar, and perhaps to ofhe: species A branch of 
the tiee and some old leaves and fruits weie submitted to M 
Fauvel, but the fruits had fost their seeds, and the leaves were 
too old and decayed to be considered as good specimens for 
identification But at first sight he recognised the fiuits as those 
of a Liquidambar , the leaves were all trifid, palmately neived, 
some slightly senated, some with a smooth edge But they 
were too old to show any signs of gland in the serration They 
diffe: fiom those given to the Ziguzdamébars m general, and from 
the Z Ontentale and Z Chinensis varieties M Fauvel thinks” 
the wood may belong to the Z Formosana, but must defer any 
definite opimion until the leaves and flowers are out Itis some- 
what curious that there should be any mystery at this time of the 
day about so common a substance as the wood of a Chinese 
tea chest 


THE last numbe: (16) of She Excursions et Reconnazrssances, 
the official publication of the Colonial Goveinment of Cochin 
China, contains as usual several papeis of scientific interest on 
that 1egion The first is a 1epoit by two engineers, MM 
Viénot and Schioeder, of a survey undertaken for railway pur- 
poses of the country fiom Haiphong to Hano: The first part of 
the line fiom Haiphong to Haidong ıs about 45 km ın length, 
and the writers of this report desc&tbe the physical features of the 
distiict, the courses of the river®, the villages, towns, and cities, 
the various productions—in short, everything beaiing on the 
question of the constiuttion of a line through the place This 
1s followed by a translation of a Chinese work on the mines of 
Cochin China, from which it appears that useful and piecious 
metals aie to be found there, and were at one time worked with 
success, although owing to the defective native methods the 
work had to be given up M Aymonier also contributes some 
interesting notes on the customs and superstitious beliefs of the 
Cambodians s 


e 
ACCORDING to the Japan Weekly Mail, the meteorological! 
system of Japan now comprises twerfly-thiee obseivatouies in the 
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most impoitant ‘places throughout the countiy Rep®rts are 
sent fiom each district to the cential obseivatory in Tokio three 
times a day, and are there thrown into suitable form for publica- 
tion by the leading journals in the capital and the open ports 
ToaGeiman, Di E Kmpping, belongs the credit of elaborating 
and perfecting the whole system In China, the Shanghai 
Chambe: of Commerce has also assisted Pére Decheviens in his 
meteorological work by making him an annual grant of about 
3007 

A RECENT writer m the North China Herald discusses the 
part played by mercury m the alchemy and materia medica of 
the Chinese Cinnabar was known to them in the seventh 
century before the Christian era, and its occurience on the surface 
of the earth was said to indicate gold beneath Their views on 
the tiansformation of metals into ores and ores into metals by 
heat and other means took the form of a chemical doctrine about 
a century before Chnst, and there 1s now no reasonable doubt 
that the A1abian Gebe: and others (as stated by Dı Gladstone 
in his inaugwial addiess to the Chemical Society) derived their 
ideas on the transmutation of metals into gold and the belief m 
immunity fiom death by the use of the plulosopher’s stone fiom 
China Among all the metals with which the alchemist worked, 
meicury was pre-eminent, and this 1s stated to be really the 
philosophei’s stone, of which Geber, Kalid, and others spoke in 
the times of the early Caliphs In China ıt was employed exces- 
sively as a medicine On nights when dew was falling, a suff- 
cient amount was collected to mix with the powder of cimnabar, 
and this was taken habitually till it led to serious disturbance of 
the bodily functions In the nmth century an Emperor, and in 
the tenth a Prime Minister, died from overdoses of mercury 
Chinese medical books say it takes two hundied years to-produce 
cmnaba:, in three hundred yeais ıt becomes lead, in two 
hundred yeais more ıt becomes silver, and then by obtaining a 
tiansforming substance called ‘‘ vapour of haimony” it becomes 
gold This doctrine of the tiansformation of mercury into other 
metals 1s 2000 years old in China The Chinese hold that it not 
only prolongs life, but expels bad vapours, poison, and the 
gloom of an uneasy mind 


THE Peabody Institute of the City of Baltimore is an edu- 
cational institution founded in his native city by the uch phian- 
thropist, and worked for the advantage of a 1ather highei class 
of students than those of the ordinay free library It com- 
bmes under one goveinment, as we have before urged the 
advantage of combining, the library, the lecture-room, music, 
and art, besides an annual expenditme in prizes for certain 
schools in Baltimore, and each department is managed by a 
sub-committee so small as to make every member of it probably 
feel himself gieatly responsible for its success The lecture 
committee povided sıx lectures each upon ‘‘ The Sun and Stas,” 
and ‘The Yosemite Valley,” &c , and four lectures each upon 
“The Crusades,” “The Minds of Animals,” and ‘‘ Shake- 
speaie’s Plays,” all except the last assisted by illustrations These 
formed a series of two lectures weekly dung the four winter 
months, and season tickets were sold at a piice not much 
exceeding threepence a lecture, the enpense to the Institute 
being about 1007 The Conservatory of Music sets itself a ugh 
ideal, and claims considerable success It employs five profes- 
sois of music, who have had 160 pupils under them, but no 
pupil reached the level of earning their diploma A series 
of fifty-pne lectures, conceitg, and rehearsals weie given, to 
all of which annual subscribes are fiee at a smalle cost 
similar to that of the lectures, with a charge upon the Institute 
of about one-seventh of the entne amount spent in the cultivation 
of music Upon a Gallery of Ait open fo. eight months during 
the yeai, and helped by a loan of pictues, the Trustees were 
unable to spend any capital sum, and the expenses were limited 
to the cate-takers Over 120 doflars were spent according to 
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Mi Peabody’s will in premiums and medals given to fom schools 
in Balttmore The lbrary, however, is the object of largest 
expenditure, and aims at being a high-class one 1n every respect, 
12,000 dollais, o1 one-quarter of the entire expenditure, having 
been laid out ın the purchase of books Important and uncom- 
mon works are added, supplying the demands of scholars for 
minute information Such students are its most numerous users, 
and there were but few works of fiction among the 2700 volumes 
added during the past year The libiary now ieaches a total of 
82,000 volumes A catalogue of these 1s being compiled, the 
first volume of which, heaitily recommended by many scholais 
and bibliographs, and already leading to greate: use of the 
libiary pertodicals, contains 868 pages and 61,184 references, 
yet only takes in A-C Weare told that ıt is offered under cost 
priceat seven dollars to subscribers, but the Piovost’s remark which 
follows, that, besides being very expensive, ‘‘1t 1s not desnable to 
sell many copies,” shows howlittle the Institute aims at populazity 

And in no department, truly, can this be boasted of ' The 
lectures seem to have been the most successful The Repoit 
observes that the annual members of the Conservatory of Music 
ought to rise to 400 or 500 instead of 87, and 7o visitors a day 
Is not many, out of a population of nearly 400,000, to the Gal- 
ley of Art Less than 60,000 issues have been made out of 
the great libiary, and the Provost thinks that the public will be 
surprised to hear that a total of 100,000 persons have visited 
the buildings for its various purposes during the year! These 
numbeis show how, in America as well as in England, a small 
rise 1n requuements brings one into a much rarer, less crowded 
stratum of society | However, ın all departments increased 
interest and ‘‘:emarkable progiess” are reported, which we 
trust may increase tenfold 


AT a meeting of the Vaccination Officers’ Association held on 
Satuiday last, a cordial vote of thanks was given to the National 
Health Society foi issuing their pamphlet entitled ‘‘ Facts con- 
ceining Vaccination,” and the Association expressed their ap- 
preciation of ‘‘the thoughtful kindness which prompted the 
Society to assist the vaccination officers of the metropolis in the 
discharge of their often difficult duties” We are infoimed that 
the pamphlet in question has now been distiibuted from house 
to house in most of the districts in the metropolis where small- 
pox 1§ epidemic, and that the demand for ıt still continues 
Something like 150,000 copies have alieady been issued since 
the present epidemic began 


AS a supplement to om note of a meteor seen on the west 
coast of Norway on May 27 (p 200), t will be interest. 
ing to read the following particulars supphed by Mi Gyestland, 
residing at Tysnas, in the province of Bergenhus This gentle- 
man states that he too saw the fiie-ball a little after eight o’clock, 
and subsequently heard a repoit as of distant rolling thunder A 
couple of days after he happened to be on a farm, Midtvaage, in 
Onarheims parish, where a woman told him that she had seen the 
“ball” fall a few feet from the house On learning this Mr 
Gjestland, ın connection with the parish engineer, began a search 
in the dnection indicated, and discovered, in a spot where the turf 
coveis the mountain ridge to a depth of about 20cm, a hole 
where the turf and mould had been as ıt were blasted away fiom 
the 1ock, and yn it a handful of pulverised stone, which, 
howeve1, mn every respect seemed to resemble the mica schist of 
the mountain Two days after he learnt that a gul on the same 
farm jad found a very peculiai stone near the same spot, which 
was thought to be the one searched fo. Mi Gyestland at once 
proceedea to the faim, and has succeeded in obtaining the valu- 
able specrmen He states that in shape and size it 1s hke the 
fourth part of a laige Stilton cheese, Cut vertically from the 
centre to the side The height as well as the diameter 1s 20 cm 
A fresh fracture on the surfa¢e shpws that a bit has been broken 
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off, probably by striking the rock, while the other side shows 
an uneven, undulatmg suiface paitly polished The exterior 1s 
sooty and dark in colour, indicating that it had been exposed to 
gieat heat, whilst the interior 1s giayish biown and interspersed 
with bits of metal having the appearance of non, some of which 
are I mm in Yength ‘The block has a considerable specific 
weight, resembling that of tron-stone, 1s brittle, and may be cut 
witha knife ‘The weight is 19 5 kilos 


ON July 37 at 9 32 pm, a brillant meteo) was seen in Stock- 
holm, crossing the sky from south-east to north-west, about 22° 
from the .zen.th The colour was fist red, then yellow and 
green, and became finally white as the meteor parted into 
halves about 45° above the horizon It afterwards burst mto, 
fragments When at its point of culmination, the meteor had the 
appearance of a kernel about a third of the moon’s disk ın size, 
with a tiail of about the same width and ten times the diameter 
in length The whole lasted about fom seconds 


THE Fiench Northern Railway Company have begun experi- 
ments on motive power generated by electricity at the Chapelle 
Station The Company have @4stablished an electe hft with 
two Siemens electro-magnetic machines, one fo. elevating the 
weight, and the other fo. moving the machinery alongside the 
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DURING the mght of July 19 an earthquake was felt at Agiam 
It lasted fou: seconds, and was accompanied by subterranean 
rumblings No damage was done 


® 

AN unknown benefactor recently offered to give 100,000 
marks to the University of Heidelberg, on condition that ladies 
should be permitted to study there The University has declined 
the offei 


THE additions to the Zoological Society’s Gardens during the 
past week include a Rhesus Monkey (Macacus 7 esus 6) from 
India, presented by Mrs A Edwards, a Gray Ichneumon 
(Herpestes grisens) from India, presented by Lieut A H Oliver, 
RN ,a Short-toed Eagle (Circaetus gallicus), South Euiopean, 
presented by Mr W R Taylor, a Bronze-winged Pigeon (Paps 
chalcopte:a) from Australia, presented by Mr. J Latham, five 
Natteyjack Toads (Bufo calamita), British, presented by Mr W 
Stanley, three Striolated Buntings (Aizbertza striolata) from 
Africa, deposited , a Foui-horned Antelope (Zetraceros quad 1- 
cornis) from India, a Maccarthy’s Ichneumon (Herpestes mac- 
carthie) from Ceylon, three Commgn Squirrels (Scza us vulgaris), 
Buitish, six Aldiovandt’s Lizards (Plestiodon auratus) from North- 
West Afiica, purchased, two Virgimian Deer (Carzacus vir- 
ginianus), an Argus Pheasant (Arous giganteus), bred in the 
Gardens, x 
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OUR ASTRONOMICAL COLUMN 


BRORSEN’S COMET OF SHORT PERIOD -—-We are now within 
about two months of the probable time of the next perthelion 
passage of this comet, and afte? the middle of August, when the 
moon draws away from the morfiing sky, ıt may be within reach 
So far, however, no ephemeris for this return has been pub- 
lished The perturbations since its last appearance in 1879 will 
not have been very mateual, and the mean motion in that year 
would fix the appioaching perthelion passage to about September 
1445GMT H the longitudes in Dr Schulze’s orbit fo. 1879 
are brought up to 1884 75, the following expressions foi the 
comet’s heliocertric co-ordinates result — 


x=r [9 94286] sin(v + 907 56 7) 
yv=r [9 98506] sin (v + 126 22 0) 
z =S; ME) 73705] sm (v + 60 334) 


Taking September 14 5 for the epoch of apenhelion passage, 
the comet’s approximate pos{tions are — 
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rh GMT RA Deci Distance from 
h m P Earth Sun 
August 16 7 4% +8 8 I 282 o 815 
18 7 200 8 46 
20 73225 9 25 I 280 o 766 
22 7452 Io 2 
24 7 580 10 37 I 284 O 720 
26 8 Ilo II to 
28 8 24 2 II 40 I 295 o 679 
30 8 375 12 8 
September r 8 510 +12 33 I312 0 644 


If we suppose an acceleration of fom days in the time of 
peithelion passage, the effect on the geocentric position 1s— 

m a + 

On Angust 16, m RA + 151 ın declmation + 2 I 

On n» 28, 5, +I) n» +14! 


The theoretical intensity of light expressed ın the usual manner 
would be o 92 on August 16, and 1 40 on September 1 

Dung the above period, with the places assigned, the comet 
would rise at Greenwich from 2h Iom to 2h 20m before the 
sun In 1873, when the circumstances approached nearest to 
those of the retwun in the present year, the comet was detected 
at Marseilles on the mormng of September 2, the distance from 
the earth being I 02, and that fiom the sun o 94, the intensity 
of light 108 At its fast ‘appearance in 1879 1t was seen by 
Tempel at Aicetri, on January 14, when the intensity of light 
was only o 13, an exceptional case, since at no previous appear- 
ance had it been observed under a less value than 0 33 

Fram the first discovery of the comet in 1846 by Brousen, an 
astronomical amateur at Kiel, the period of revolution has gra- 
dually diminished from the effect of the planetary perturbations , 
subjoined are the times of perihelion passage m those years when 
the comet.has been observed, and the sideieal periods corre- 
sponding to tho® times — 


- Da 
1846 Febiuary 25 37 GMT 2034. I 
1857 Mach 29025 , 2022 7 
1868 April 174i y 2002 4 
1873 Octobe 1048 °,, 1999 4 
1879 March 3054 , 1994 9 


Fiom its unfavourable position the comet was missed at its 
returns ın 1851 and 1862 It is well known that the present 
orbit ıs due to the action of the planet Jupiter ın 1842 at the 
peryjove passage at 6pm on May 27 ın that yea: the comet’s 
distance from Jupiter was 0 0547 of the earth’s mean distance 
fiom the sun , consequent upon this near approach, the inclina- 
tion of the orbit in which it previously moved was diminished 
nearly 15° according to the calculations of Dr Haizer, who has 
very fully investigated the cucumstances It 1s probable that 
there had been a great peituibation of the elements fiom the 
same cause in 1759-68, and that in 1937 (according to D’Airest) 
this may again occur 


THE Brnary-Stay 8 DELPHINI —Dı Dubjago, of the Ob- 
seivatory at Pulkowa, has published a first orbit of this stai, the 
duplicity of which was discovered by Mr Bunham m 1873, 
more than 180° of the@orbit have been described since that’ year 
The period found is 2607 years, the pewastion passage at 
1882 19 After that most rapid of all the known 1evolving 
double-stars § Equulei, to which Mr Burnham attubutes a 
penod of only ro 8 years, theie 1s only one, 42 Come Berenicis, 
that has a shorter 1evolution. attached to it, and 6 Delphim may 
be eventually proved to have the less penod In 1873 Mr 
Burnham estimated the distance of the components o” 7, they 
have since closed until the sta: has been beyond the powers of 
any but the largest telescdhHes Dr Dubyago’s elements assign 
fo. 1884 6 position 219°%, distance o” 28 





RED SUNSETS} 


“THE equatoulal diameter of the earth 1s 7901 miles and the 
cucumfeience 1s 24,825, and as she revolves once on her 
axis in twenty-four hous, a place on the equate: moves thiough 
1034 miles in an hoy: but at any depth beneath the sm face the 
velocity 1s less in proportion to that depth , in hke manner, 1f 
we look on the &tmosphere as pait and parcel of the earth, at a 
certain height the velocity is greate: 1n pgopoition to that height 
The whole world has been gieatly interested during the last 


* Paper read by A exander Ringwood at an ordinary meeting of the 
Canterbury Phifssophical Inst tute,New Zealand, on May 1, 1884. 
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seven o1 eight months with the beautiful phenomena of coloured 
suns and billiant sunsets, and the liveliest interest has been 
exhibited as to their origin Lockyer was the first, I believe, to 
point out the fact of the phenomenon of coloured suns appearing 
fist in the east and then giadually shifting to the west He 
traces them to Panama, and speaks of them as having been seen 
on a north-south line , but 1t starkes me that after leaving Panama 
the phenomenon passed still further westward, was seen on 
September 3, 4000 miles west of Panama, and at Honolulu on 
September 5, and struck India and Ceylon on the 8th, thus per- 
forming more than a complete circuit of the globe, moreover, I 
am of opinion that it may be traced still further westward, where 
it was seen in lat 24° 6’ N, long 140° 29’ W, by Capt. 
Penhallow of the barque Hope, on September 25, having then 
performed 2% 1evolutions of the globe 

All the information that I have collected, and from which I 
have compiled the followmg tables, has been obtained from 
NaTure The time column has been deduced from the time 
and date of the phenomenon appearing at the different stations, 
reduced to Krakatoa time, ın some instances great difficulty has 
been experienced, especially in reference to the tıme at Maranham 
in Brazil, and at Trinidad, and it has been concluded that at those 
stations the times are late, because it was seen at Panama before 
the time given at them, which we suppose to be an enor Like- 
wise in the case of the Gold Coast, in one place the date piven 
is August 30, and in anothe: September 1, but from the general 
result ıt would appear to have reached that locality about mid- 
night August 30-31 

‘The tables, I trust, are sufficiently clear , the first column of 
mules represents the mean diurnal velocity that the cloud travelled 
at between Krakatoa and the different localities ev route , and in 
the subsequent columns ale given the same from each station in 
rotation Of cowse 1t will be understood that a small error of 
an hour or two in the time at the stations comparatively close to 
the eruption would make a large difference where we show the 
diurnal velocity , and as I have had only a week’s notice to 
prepare this paper, I trust that any errors that may be hereafter 
found will be treated with that consideration 


TABLE I —Showing the Mean Diurnal Velocity in English 
Mils of the Phenomena of Coloured Suns and Brikant 
Sunsets in the Northern Hentusphere : 
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Arithmetical mean for Northern Hemisphere 2105 miles per day 


The true mean of the fist column, viz that under the head of 
Java, 1s obtained by adding the distance between Krakatoa amd 
each separate station together, and dividing the aggiegate by the 
gross total number of days The way, by which the distance 
between any two stations 1s derived 1s by multiplying the differ- 
ence ın degiees of longitude by the value of a degiee in Enghsh 
miles for the mean latstude of the two places It must be re 
membered that between India and the last-named Ie¢cality on the 
list the dust cloud 1s supposed to have performed over a revolu- 
tion and a half of the earth 

I place great confidence in the result obtained from the obser- 
vations deduced fiom India, because there there are scores of 
trained meteorological observers whose duty it 1s to immediately 
1eport any phenomena that may take place, and such as that 
concerning which I speak coid not have escaped their immediate 
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notice , so we may conclude that the hom of its anıval there 1s 
very accurately determined, which gives a mean daily velocity of 
2162 miles , and taking the velocity from its journey and a half 
round the woild, fiom India to lat 24° N , long 140}° W , we 
find it to be 2192 mules per day, o1 30 miles only in excess of 
the other computation But if we take the whole journey fiom 
Krakatoa to that locality, about 2} 1evolutions 1ound the globe, 
we find the mean to be 30 miles less than the fist, 01 2132 miles, 
and that will be accounted for though the dimmuished value of 
the degree in longitude at the mean latitude between Java and 
lat 24° N , long 1404° W : 
The mean diuinal velocities obtained fiom the mmte:mediate 
stations, between Java and India, agiee very closely , when we 
» consider that at those seveial places the phenomenon was wholly 
unexpected, and thus ın most instances the dates and times given 
appear to be somewhat late, 1t 1s quite possible and natural that 
it escaped notice at least once , m India, however, we may con- 
clude that they were on the alert, and consequently the mean 
velocity deduced fiom that place ought to bear great weight 
There is another thing that ought not to be Jost s.ght of, viz that 
without this list of stations, more than encircling the globe, one 
might suppose that the cloud after leaving Krakatoa stretched 
“away westward, and as I gather fiom Lockyer’s paper by his 
101 th~south line, to have extended to the north and south, forming 
a letter V with the apex at the Stiaits of Sunda Now Lockyer 
tracks ıt to Panama, to which place we see it to have had a 
diurnal velocity of 2059 miles, and from Panama to India I made 
it 2200 miles per day, which makes me believe that the cloud 
was performing a spiral path northward 10und the globe 
Before proceeding I will now turn to the observations in the 
Southern Hemisphere, in orde: to see whether the same has 
taken place there This table has been prepared m lıke manne: 
to the former, viz the dates and times are 1educed to that of 
Koiakatoa, and the distances in English miles obtained from the 
difference in degrees of longitude reduced to the value of the 
mean latitude of the two places 


TABLE I] —~Showing the Mean Dutsnal Velocity m Enghsh 
Miles of the Phenomena of Coloured Suns and Brilhant 
Sunsets in the Southern Hemisphere 
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The maiked similarity between these two tables 1s most 
‘striking, and, as in the fist table, the greatest disciepancy 1s 
ound between Krakatoa and Mauritius, where the data aie 
1eckoned in so many hous, in which case an hour or two makes 
a material difference in the diurnal velocity At present I cannot 
find any station reportmg the phenomenon between Mauritius 
and Adelaide, but we may conclude that afte: it passed Mauiitius 
it crossed Africa, the South Atlantic, and South Ameca, whence 
‘we may expect to hear of it, as there aie many competent ob- 
Servers in that part of the woild, it then tiaveised the great 
Sguth Pacific Ocean and North Australia, and afte: pei forming 
anothei such journey round the woild, but ma higher latitude, 
was seen at Adelaide in South Australia about September 17 
I conclude, as Mı Todd, the Government Astionome:, there says 
in his report to NATURE, ‘‘that it was visible during the last 
fortmght of September” We next hear of it at the Cape of 
Good Hope on September 20 It agSin ciossed the South 
Atlantic and South America about the latitude of Buenos Ayres, 
and a third time traversed the South Pacific, striking the coast 
of New Zealand on September 28, the date of my fist seeing 
it , on which occasion the westein sky at sunset piesented all 
the colours seen in the peail-shell Since ther the western and 
eastein skies have presented those beautiful crimson tints that 
have delighted the woild, and on many occasions I have seen 
at almost in the zenith two hows aftet sunset During some 


evenings it has quite illuminated the western face of buildings 
with a biight glare as fiom a fire, whilst on others it has been 
very faint and somet.mes not discernible giving to my mind the 
idea of its not being a continuous band but a series of dust clouds 
with clear spaces between 

From an investigation of the two tables ıt will be seen that the 
mean diurnal velocity 12 the Northern Hemispheie was, during the 
fist revolution, about 2162 miles, and dwing the second it ım- 
cieased to 2192, 01 30 miles per diem extia And the same 
increased velocity 1s observed in the Southern Hemisphere, 
where we find the apynoximate velocity during the first two 1evo- 
lutions, viz on its reaching Adelaide, to be 2041, whereas during 
the next 1evolution fram Adelaide 10und to New Zealand it was 
2120 miles, or an increase of 80 miles per day It will be 
further noticed that ın the Northern Hemisphere the time occu- 
pied ın its fust revolution was about eleven days, and the same 
rate 1s observed duning the next revolution and thiee-quarteis, or, 
in other words, within the tiopics ıt encnecled the wold in eleven 
days Itis the same within the southein tropics, where it took 
21% days to reach Adelaide in its second 1evolution, but it pei- 
formed the next revolution in about 94 days, 1eaching New 
Zealand in 29} days after the eruption , Thus it performed 23 
revolutions in the Northern Hemisphere in 29% days, and in the 
Southern Hemisphere ıt performed 2§ revolutions m 294 days, 
showing that the initial velocity at starting has only very slightly 
fallen off in even latitude 45° S Soin the following discussion 
I will adopt a mean ciurnal velocity for the dust cloud of 2083 
miles, ot 87 miles pe: how. to the westward 

As I showed at the beginning that, 1f the atmosphere be con- 
sidered as part and parcel of the earth, a particte of it at a gertain 
height will cover a greater distance in a certain timfe than that 
part of the earth immediately beneath would, so if we hnow 
the 1ate per how tha’ a ceitain thing apparently moves to the 
westward, or seems tc lag behind the dnunal ievolutjon, we can 
ascertain the height We know that it lags @ehind at the 1ate 
of 2083 miles pe: day which, added to the cncumfeience of the 
would, gives a circle of 26,908 miles, and this divided by 3 1416 
gives a diameter of 8565 mules, o1 664 miles greater than that of 
the eath, or a heght of 332 miles above the smface Or, 
putting it this way, we may aSsume that at the latitude of 
Kiakatoa the earth has an hourly velocity of 1034 mules, and 
that any matter ejected thence into the uppe: 1egions of the 
atmosphere, would 1efain the same iotary velocity as it had 
before, viz 1034 pe: how to the eastward, but we have material 
under our observation which cannot keep its zenithal position 
at starting, by 87 miles per hour, showing it to be at an ele- 
vation of 332 miles 

Now the spectroscope tells us that the 1ed colour 1s pio- 
duced through dust of almost ultra micioscopic fineness, and 
ın some specimens of this dust that have already: fallen the 
microscope shows the existence of sa crystals, which fact in 
itself almost proves ıt to be of volcanic oeigin, and not meteoric 
or cosmic dust Now Prof Helmholtz states that ‘‘the re- 
flecting medium, whatever it was, ove: Berlin on the last thee 
nights of Novembe: was about 40 mis above the earth ,” 
and 1f we work on this data we have a cucle whose diameter 
is 80 miles pieater than that of the earth, or a cucle of 7981 
miles, which, multiphed by 3 1416 gives a cucumference of 
25,073, or 248 miles moie than that of the earth, which, 
divided by 24, shows an excess of about 104 miles per how 
above the suface velocity of :otation But we want to account 
for an excess of 87 miles per how , so 1f we accept Piof Helm- 
holtz’s statement we must only suppose that at the altitude of 40 
miles there is an easterly cuirent, or one moving to the west- 
ward, of 77 miles per hour, for, assuming as we do from 
the foregoing tables and calculationg that the earth rolls from 
under the cloud at the rate of 87 mjles per hour, unless we 
admit of an easterly current we cannot stop short of that 
enormous height of 332 miles unless we suppose that the power 
of giavitation has only a feeble hold on those most minute 
dust particles at the altitude of 40 miles, where the atmosphere 
has not the many thousandth part of the density ıt has on the 
surface of the globe 

Mr W H Preece writes stating his opinion that the mass of 
matter ejected retamed the same electric,sign as that of the 
eaith, and as long as that was the case the repulsion force 
would be sufficient to keep the matte: afloat , ànd in 1eference 
to that theory Mı Ciogkes writes to state that with a rarefaction 
of one-millionth of the afmospheie, two pieces of electrified 
gold leaf repelled each other at a considerable angle fo. thirteen 
months, and goes on to state that that rarefaction ‘is attamed at 
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an altitude of 62 miles, and that the an there is a perfect non- 
conductor of statical electiicity, without interfering with the 
mutual repulsion of sumilaily electufied paiticles , and when we 
bear m mind that the particles of minute dust aie many thou- 
sands of times smaller and hghter than the gold leaves operated 
upon, there is every reason to believe that electrified dust, once 
projected 50 or 60 miles high, mght 1emain theie many years 

Before proceeding futher I must diaw your attention to the 
fact that at the time of the great eruption, and during Sep- 
tember, the mean tempeiatuie at Batavia, and throughout Java 
generally, ıs at its maximum, consequently we may conclude 
that the equatorial belt of calms and upiushing arr that encucle 
the globe was lying ove: that district at the time This uprush 
is caused through the heated atmosphere msing, and the two 
trade winds, the north-east and south-east, feed 1t When this 
heated air has attained its proper altitude, ıt flows off to the 
north and south; but the 1otation of the earth causes it to flow 
towafds the north-east in the Northern Hemusphete, and to the 
south-east in the Southern Hemisphere, and these winds aie called 
by some the retwin trades, and by others the south-west and 
north-west upper curients respectively, and are of great altitude, 
probably 1anging up to 50,000 feet 

Well, the most bulky masses cast upwards by the eruption of 
Krakatoa would immediately fall, and the less bulky would fall 
late: according to then size, buf the great portion of the dust and 
ash would be caught, on its downward course, in those upper 
curients just alluded to, and be carried by them to the north-east 
and south-east Such we find to be the fact, for the ship Afeda, 
when to the westwaid of Cape North-West, Austiaba, or about 
1050 miles south-east of Kiakatoa, experienced a fall of dust like 
fullei’s earth, which covered the vessel, on the might of August 
30-31, and Capt Tieiney, of the bug Hazard, on September 1, 
near New Deland, a distance of 3850 miles due east of Krakatoa, 
saw the coloured suns, Which was no doubt due to the presence 
of du-t in the atmosphere, drifted eastward with the upper 
current 

Now, turning to the north-east quarter, or the direction m 
which the south-west upper cunent of the Northern Hemisphere 
proceeds, we find that in Japan during*August 29, 30, and 31, the 
sun was of a coppe: colom,,and had no brightnessin it, at Yoko- 
hama, Mı Hamulton states that on the 29th and 3oth the sun 
was of a blood-red colour, and appeaied to be obscuied 
This is at a distance of about 3000 miles fiom Kiakatoa, which 
gives a velocity of the upper cunent, or return tiade wind, of 
about 62 miles per hom , this 1s not excessive, as I have often 
measuied the velocity of the north-west uppe: current at Adelaide 
as over 80 miles pe: how 

You may remember that I did not contmue the tracking of the 
dust cloud, fiom that position assigned to it by Capt Penhallow, 
in lat 24° N , long 140}° W, on Septembei 25, because the 
European and Ametican reposts aie so peculia: It was appa- 
rently seen in England Jefore the rest of Emope, viz on November 
4 and 9, in Califorma on the 20th, San Fiancisco on the 23rd, 
Italy on the 25th, New York‘n the 27th, and at Berlin on the 
28th , so you see that the geogiaphical arrangement 1s rather 
mixed in reference to the oidegof dates This may be accounted 
for by the fact that there was a very severe volcanic eruption in 
the Alaska Gioup and Peninsula in October, I think, it was 
vey intense, and quite capable of ejecting a dust cloud that 
would envelope the Polar and temperate iegions of the Noithern 
Hemisphere, of course it was not neaily so terrific as that of 
Krakatoa So you will see that we must be careful before we 
assert that the brilliant sunsets of Europe are of Krakatoan 
origin 

The phenomena of coloured sung and biilliant sunsets, I may 
tell you, have been seen before, both ın Ewmope and Ameca, 
in connection with Vesuvian and Iceland outbursts, Mr 
Somerville, the famous geographer, gives an instance of ıt which 
had been seen in Norwdy, and traced its ongin to a severe erup- 
fioninIceland AndH C Russell, BA,FRAS,FRMetS, 
Government Astronomer, Sydney, in his book on the climate of 
New South Wales, pages 187, 188, gives some most interesting 
Instances of historical accounts of darkened and coloured suns 
I will quote them ın then chronological order — 


** * At certaim times the sun appears to be not of his wonted 
buightness, as ıt happened to be fo. a whole year when 
Cæsaı was murdered, when it was so @arkened that it 
could not upen the fimts of thf earth’ — Vugil, 
Georg, lib 1 ec r 

‘In 1090 theie was a darkening of the sun for thiee hours e 





NATURE 


303 





‘In 1106, beginning of February, there was obscuration of 
the sun 

‘In 1208 there was a darkening of the sun for six hours 

‘In 1547, August 24 to 28, the sun was reddish, and so dark 
that several stars weie visible at noonday 

“In 1706, May 12, about ten o'clock in the morning, it 

-- became so dark that bats commenced flying, and peisons 
were obliged to light candles 

“ In 1777, June 17, about noon, Messier states that he per- 
cerved an immense number of black globules pass over 
the sun’s disk 

**In 1783 there was a ay fog, and many attributed ıt to vol- 
canic action, and it is well known that m February 
that yea: fearful earthquakes in Calabria took place, fol- 
lowed by along list of volcanic eruptions in other parts 
of the world - 

“In 1831 was an extraordinary dry fog, which excited public 
attention throughout the world It appeared on the 


Coast of Africa August 3 
At Odessa ” 9 

: Ia South Fiance » Io 
Paris ws. 20 
New York a) 15 
Canton, China », end of 


This fog was so thick that ıt was possible to obseive 
the sun all day with the naked eye, and without a 
dark glass, and m some places the sun could not be 
seen till it was 15° or 20° high At Algiers, United 
States, and Canton the sun’s disk appeared of an azuie 
blue or of a greenish colour Where the fog was dense, 
the smallest print could be read even at midnight 

“In 1873, of the dry foe which came on suddenly in June, it 
is recorded that ıt extended from the northern coasts of 
Africa, over Fiance to Sweden, and over great part of 
North America, and lasted more than a month Thavel- 
leis found it on the summit of the Alps Abundant 1aims 
in June and July and most violent winds did not dissi- 
pate ıt , and in some places ıt was so dense that the sun 
could not be seen until it had attained an altitude of 12°, 
and throughout the daytime it was red, and so dull that it 
might he looked at with the naked eye The fog diffused 
a disagreeable odour, and the humidity ranged from 57 
to 68, while in ordinary fog it ıs 100 It had a phos- 
phorescent appearance, and the hght at midmght was 
compared to that of full moon ” 


Here was exhibited a diagram, diawn corectly to a scale of 
fifty mles to one inch, showing the aic (15°) of a circle whose 
radius was 6 feet 7 inches, 01 a diameter of 13 feet 2 inches 
The Himalayas were shown ın their correct proportion, 50 was 
the smoke fiom Cotopaxi, estimated by Whymper: while on 
Chimboiazo at 40,000 feet, he saw at 5 45a m of July 30, 1880, 
a dense column of smoke shot up straight into the atmosphere 
with prodigious velocity, which in less than one minute had 
risen 20,000 feet above the ciate, giving the total height of 
40,000 feet above sea-level The dust, he goes on to state, 
fell on Chimborazo afte: six hours, and he estimated that each 
particle did not weigh 1/25020 part of a grain, and the finest 
were still lighter 

Some people (and veiy rightly too) express wonder and un- 
belief at the possibility of dust bemg capable of having been shot 
up to such a height as that ascribed to it, as to cause the red 
sunsets,—but here I have quoted the fact of such, as seen by a 
man of known repute, the dust and ashes were shot up to that 
great height, and not only that, but as the dust cloud came 
between Mr Whymper and the sun, he saw the phenomenon of 
the coloured suns The same may be seen during any very heavy 
dust storm anywhere, when the cloud is between the observer 
and the sun : 

In this description given by Whymper, we have a good illus- 
tration of the tremendous forcegNature uses in these convulsions , 
a force that could throw the finest dust to a Aeght of 20,00%feet 
1s almost inconceivable to the human mind, and in that pheno- 
menon we have, I may say, only an everyday occunence when 
compared with that giant eruption of Krakatoa Let us draw a 
comparison At the destiuction of Pompen, situated at the 
foot of Vesuvius, the &ty was enveloped with darkness fiom 
the density of the dust and ash cloud that enshiouded it, and 
that ultimately buried ıt , but now centemplate the tremendous 
power that ejected from a mounfain a sufficiency of dust and ash 
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envelop a city in total darkness fo. thirty-six hours, eghty 
miles distant On that diagram I have sketched an imaginaty 
picture of the eruption, and eighty miles distant is 1epiesented 
by a little over an inch and a half, where you see the letter B, 
showing to your mind the ielative distance of Batavia from 
Krakatoa You can form in your imagination some idea of the 
great height that the dust cloud ascended to my mind twice 
forty would not be too great Then again we have the ship 
Charles Bal, when thu ty mailes distant, was enveloped at noon- 
day in pitch darkness thiough the mud-fall Furtheı moie, as 
Lockyer says, the sound, the least part of the affair, was heard 
ovei an area of 4000 miles in diameter, viz in Ceylon to the 
north-west, at Saigon to the north, and throughout North 
Australia to the south-east In the last quarter the 1eports were 
at intervals of fifteen minutes, and sounded like ship-guns, but 
as the hearers were from 150 to 200 miles from the coast, such 
cause could not be assigned All that can be said 1s that it is 
beyond the human mind to conceive of such gigantic forces, and 
therefore absuid to thiow doubt on the result , by which I mean 
that if the laws of iefraction show that the substance, whatever 
it may be, that causes the red glow, 1s at an altitude of forty or 
sixty miles, ıt 1s ridiculous to doubt that result, when we cannot 
conceive the magnitude of the power that operated 

It was not only one eruption that took place, but several, during 
the 26th, the following night, and up to 11 15 am of the 27th, 
about which time the grand finale is supposed to have taken 
place These eruptions followed each other ın rapid succession, 
and aie thought to have been caused by the 1apid conversion into 
steam of vast quantities of wate: that found admittance into the 
bowels of the eath; Later on the influx of water was too much, 
and the result was that a tremendous power was generated, so 
much so as to cause the noth part of the island to be blown 
away, and fall eight miles to the north, forming what 1s now 
called Steers Island This was followed by a still greater erup- 
tion, when it 1s thought that the noith-east portion was blown 
clean away, passing over Long Island, and fell at a distance of 
seven miles, forming what is now known as Calmeyer Island 
These suppositions aie almost proved to be facts, from the 
Marine Survey of the Starts just concluded, from which it will 
be seen that the bottom surrounding these new islands has not 
usen, which would most naturally have been the case had they 
been caused by upheaval, but 1f anything the bottom shows a 
slightly mncreased depth in the direction of the great pit that 
now occupies the position that the peak of Krakatoa did the 
day before These incidents are cited to show you the awful 
nature and magnitude of the forces brought into play, as you 
can the more readily satisfy your minds as to the geat height 
the dust and ash were thrown to 

As I said before, this dust cloud may probably be denser in 
some places than others, owing that fact to the relative period 
of time that elapsed between each eruption , where it 1s dense we 
may assume that they followed each other rapidly, and where 
it is less dense the interval of time was greater Foi you must 
1emember that ıt was shown to you that the cloud apparently 
moves to the westwaid, or that the earth moves from beneath 
the cloud, at the rate of 87 miles per hour, so that during each 
hour of the eruption there was a long stieak of smoke and dust 
being formed These densest parts were no doubt the cause of 
the coloured suns, and as some observeis state, ‘‘the sun ap- 
peared to shine with diminished strength,” others ‘‘ that 1t was 
rayless and giving no heat,” so we may look upon that dust 
cloud as playing the part of a gieat screen, shutting off some of 
the heat of the sun from us In these southern latitudes we 
have experienced those biilhant sunsets for over seven months, 
and I have no hesitation in expressing my opimion that the re- 
markably cool and wet summer just passed in New Zealand was 
due to that dust cloud shutting off the sun’s heat in a great 
degiee And I see from the Adelaide report that the mean 
temperature thege during January was over 44 degrees cooler 
than the average of the previous twenty-five years, and on only 
one occasion during that period was it so low, viz in 1869 At 
Melbourne also the weather was more like winter thanesummer, 
whertas in North and Central Australia, or I may say down to 
lat 30° on that contiment, the weather was fine, clear, and hot, 
without rain, giving me the idea that the sun had less power 
than usual, consequently the north-west monsoon was very 
feeble, not penetrating far inland, the result being that the in- 
teuor of Australia has undergone one of the most disastrous 
droughts on 1ecoid But now that, as we may suppose, the 
equatorial regions of the *atmespheie have parted with the 


NATURE 


| July 24, 1884 


greater pait of their dust, if not all, the sun has regained his 
usual power, and the north-west monsoon its usual strength, 
penetrating the heat of Austialia with refreshing rams and 
thunderstorms So we have here an instance of a most terrific 
phenomenon tnat not only brought death and destruction to 
thousands at the time, but that mdirectly caused the death of 
thousands and thousands of cattle and sheep thiough drought, 
and it would be most interesting and instinctive to lemn 
whether o1 not such consequences were experienced in other 
parts of the Southern Hemisphere at least 

It would be beyond the province of this paper, and im fact 
too late to-night, to enter on a history of the tidal and atmo- 
sphenc waves that resulted from this eruption, but I will state 
two facts to finally clinch your mind of its magnitude When 
the earth opened her mouth and swallowed that vast quantity of 
water, the down-rush that accompanied the closing-in of the 
surrounding crust was so much as to produce a tidal wave that 
passed and repassed twice, I believe, round the globe * The 
othe: fact 1s, that the tremendous explosion that accompanied the 
final eruption produced such a vacuum as to cause atmospheric 
waves to start, and which traversed and retiaveised the earth to 
the antrpodes of Krakatoa no less than four times 

Some astionomers have thought that the whole phenomenon 
may be accounted for by supposing the earth to be passing 
thiongh a dense meteouc hacè To my mind, however, the 
greatest difficulties brought to bear against the volcanic theory 
are child’s play when compared with the possibility of about 
10,020,000,0c0 to one of a meteonic track so formed as to have 
its path, either at aphelion or perthelion, so remarkably coinci- 
dent with that of the earth as to keep company with her for 
seven or elght months Besides, were ıt either meteoric or 
cosmic dust, 1t would be seen all over the eaith at the same 
time, and would be visible all might ` 

No, the orly extra-teriestiial argum@nt that would bear any 
investigation 1s that of its belonging to the phenomenon of the 
zodiacal light, which argument, I believe, was adopted at first 
by my fiend Charles Todd of Adelaide , but, as time goes on 
and more information is gathered, the volcanic theory, I believe, 
will be finally adopted ° 
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THE THEORY OF THE WINTER RAINS OF 
NORTHERN INDIA} 


At fust sight, the occurience of rain in Northern India at the 
season when the north-east or winte: monsoon 1s at its 
height seems to present a meteorological paradox The well- 
known theory of the winter monsoon 1s that at that season the 
baromete: stands highest in Noith-Westein India where the air 
is cold and diy, and lowest in the neighbourhood of the equator 
where it 1s warm and most, and ¢heiefore, m accordance with 
elementary mechanical laws, the wind blows fiom the former to 
the latter But the precipitation of ram iequires that the an 
should have an ascending movem€nt, and this can take place 
only over a region of low barometer, towards which, therefore, 
the winds are pouring in Hitherto no one has attempted the 
reconciliation of these apparently # screpant conditions 

Since the establishment of a Meteorological Department under 
the Government of India has 1endered ıt possible to study the 
weather of India as a whole from day to day, ıt has been my 
practice to investigate every case of cold weathe: 1amfall in 
Northern India, amounting generally to three or four in each 
year, and although many important points still remain for eluct- 
dation, it 1s now at least possible to clear up many of the 
difficulties of the problem, ang to reconcile the apparent incon- 
sistencies . 

The charts which accompany the pape: show the distiibution 
of atmospheric pressure and the prevalent winds in the four 
months of the cold weather They exhibit many features in 
common ‘The region of highest barometer isin the Punjab and 
the Indus Valley, and fiom this an axis or nudge of high pressure 
extends across Rayputana and Central India, having a trough of 
slightly lower pressure mm the Gangetic plain and the Northern 
Punjab on the one hand, and a much lower piessme in the 
peninsula on the other The winter monsoon blows around this 
region of high pressue in an anticyclonic*cuive, 2z e in the direc- 
tion of the watgh-hands, but ın the Punjab and the Gangetic 
plam theie 1s but Istle movement of the air, the average rate 
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being Jess than two miles an hour, and calms constitute about 
one-third of the observations Also it is shown, by the baro- 
metric registers of the Himalayan  hull-stations, that that 
distribution of piessuie which, on the plains, causes the noith-east 
monspon, does not exist and ıs even slightly reversed at an 
elevation of 7000 feet ‘ 

Hence, in Noithein India, the state of thmgs which pro- 
duces the winte: monsoon 1s restricted to a small height, and 1s 
then only an average and not a permanent condition, and that 
which chiefly characterises the atmosphere 1s its stillness, a con- 
dition in which any local action, small and feeble as 1t may be 
at first, may eventually set up a disturbance such as to ievolu- 
tionise the existing conditions 

The cold weathei rainfall is always the iesult of a local fall of 
the barometer, the formation of a ba1ometiic depression, which 
generally appears fist in the Punjab or Western Rajputana, and 
then moves eastwards ‘Towards and around this depression the 
winds blow cyclonically (2 e against the direction of the clock- 
hands), and the winds fiom the south, coming up chaiged with 
vapour which they have collected fiom the warmer land surface 
of the peninsula and sometimes fiom the sea, discharge this as 
rain chiefly to the east and north of the barometric minimum, 
wheie they form an ascending current 

Thus in the cold weather, ram generally begins in the Punjab 
and Jater on extends to the Morth-Westein Provinces, Behar, 
and sometimes to Bengal As the disturbance travels eastwaads, 
it 1s followed up by a wave of high barometiic piessuie, and cool 
noith-west winds, which usually last for a few days after the rain 
has cleared off 

The crucial point of the problem of the cold weather rams .s, 
then, how to account for the formation of these occasional baro- 
metric depressions ın a region where the barometer is generally 
high at this season, It has been suggested by one wiite: that 
they tiavel to us from®tne west across Afghamstan This, 
however, can be only a guess ın the dark, for, at the time it was 
made, there were no observatories to the west of India nearer 
than Bushire, at the top of the Persian Gulf There is one now 
at Quetta, and I have examined the registers of this observatory 
to see if they give any support to thé idea, and find that, with 
the exception of two doubtful instances, they do not I con- 
clude therefore that in most cases, if not m all, these disturb- 
ances originate in India, and their cause 1s to be sought for in 
the meteorological conditions of Northern India itself In some 
instances they make their first appearance m Rajputana or 
Central India, and there can then be no question whatever of their 
purely local origin 

Now the region over which the winter rains are more or less 
regularly iecurrent coimceides with that in which the ielative 
humidity of the air at this season, instead of diminishing towards 
the interior of the country, increases with the increasing distance 
from the coast In any month between Maich and December, 
as we proceed from the coast of Bengal towards the Upper Pro- 
vinces, the air becomes drier and drier, not only as contammng 
an absolutely smaller quantıt$ of water vapour, but also, in most 
months, m virtue of its increased capacity for taking up vapour, 
owing to its higher temperatuge But from December to March 
the dryness increases inland only as far as Behar Beyond this, 
although the quantity of vapour ın the air remains very nearly 
the same or even undergoes a slight diminution, 1n virtue of the 
mcreasing cold there 1s an approach to that temperature at which 
this small quantity of vapour would begin to condense, forming 
cloud o: fog, and it 1s m the Punjab that, in this sense, the air 
is most damp The result ıs that which our registers show to 
be the case, vız that from December to March it is also the 
most cloudy province This seengs to depend very much on the 
stillness of the air The vapourgthat 1s always bemg given off 
from the earth’s surface diffuses gradually upwards m the still 
atmosphere, and soon reaches such an elevation that ıt begins to 
condense as cloud When once a moderately thick bank of 
cloud 1s thus formed, the equhbrium of the atmosphere 1s 
speedily disturbed It is well known as a fact fiom Glaisher’s 
balloon observations, and ıs also a consequence of the dynamic 
theory of heat, that the vertical decrease of temperature in a 
cloud-laden atmosphere 1s much slower (about one-third) than 
that ın a clear atmosphere This mutual disturbance will suffice 
then to cause an indrfught of air fiom around, an ascending 
current 1s set up, the barometer falls , warm, vapour-laden winds 
pour in fom the south, and we have all thë conditions of the 
winter rains 

If this view be just, the stillness df the atmosphere combingl 
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with the presence of a moderate evaporation must be accepted 
as the condition which pumauly determines the formation of 
barometiic minima and the winter rams of Northern India, 
And this stillness 1s obviously due to the existence of the lofty 
mountain ianges which surround Noithern India, leaving free 
access to the plains open only to the south 

Wee the Himalayan chain absent and ieplaced by an un- 
broken plain stretching up to the Gobi Desert, it 1s probable 
that the winter rains of Northern India would cease, any local 
evaporation in the Punjab and Gangetic valley would be swept 
away by strong, dry, north-east winds blowing from the seat of 
high pressure, which, in the winter months, lies in Central Asia, 
and instead of the mild weather and gentle bieezes which now 
prevail at that season on the Arabian Sea, ıt would be the 
theatre of a boisterous and even stormy monsoon, such as 1s its 
local equivalent of the China Seas 


SCIENTIFIC SERIALS 


Bulletin de Académie des Sciences de St Pétersbourg, vol 
xxix No 2—QOn a new comet, by O Struve Its elements, 
calculated by Herr Seyboth, are —-7 = 1884, January 23 225 
average time of Pulkowa , m = 92° 19’ 39”, R = 253° 22' 52”3 
t = 74° 21’ 56”, w = 198° 56' 47”, g = 9 87922 Dr Struve 
considers it as identical with the comet of 1812, calculated by 
Encke, and adds a note, by Herm Struve, about the sudden 
increase of its light on September 19 to 22 —A report on M 
Backlund’s memon on the motion of the comet of Encke fiom 
1871 to 1881, by O Struve — On petrified wood from Ryazan, 
by Prof Merckhn , it 1s hke Cupressenoxylon e13 atticunt —-Ob- 
servations on some propositions relative to the numerical function 
Elx], by V Bouniakovsky (third pape:) —-Remarks on Gina- 
kirty’s ‘‘ Kampakakathanakaka,” translated by A Weber, by 
Otto Bohthngk —On the contact of inverse figures with the 
pola: recipiocals of the directing figures, by J S and M N 
Vanecek —Note on wollastomte, by N  Kokscharow —Tele- 
phonic phenomena in the heart produced by the irntation of 
nervus vagus, by N Wedenski -—-On the use of the telephone for 
the measurement of temperature, by R Lenz —On terrestrial cur- 
rents compared with magnetic variations, by H Wild —On the 
variability of the hght of Y Cygm, by Ed Lindemann The 
observations were made in 1881 to 1883, and the magnitude 
vared from 6 8to 10 4, showingan annual peiodicity The star 
changed its colour, as also its shape, becoming sometimes more 
nebulous, and the changes could scarcely be explained by mere 
conditions of observations —-Determination of the parallax of a 
Tauri, by Otto Struve Its value, deduced fiom observations 
made in 1850 to 1857, 1s o” 516, with a probable error of o” 057. 
—QOn some amthmetical consequences of the formule for the 
theory of elliptical functions, by Ch Hermite —Note on the 
discovery of kalait ın Russia, by N Kokschaiow -—-Studies on 
milk (second and thnd papers), by Heinrich Struve, being a 
senes of analyses of cows’ and human milk, which bring the 
author to the conclusion that there are two kinds of caseine, 
the a-caseine and the -caseime —-On the atmospheric waves 
produced by the Krakatoa eruption, by M Rykatcheff 


Ves handlungen des Natur historischen Verems der preus- 
sischen Rhenlande und Westfalens, fortieth year, 1883 —Contri- 
butions to the knowledge of the igneous rocks m the Carboni- 
ferous hills and New Red Conglomerates between the Saar and 
the Rhine, by H Laspeyres —On the trachyte of Hohenburg 
near Bonn, by the same author —A study of the Devoman 
formations between the Roer and Vicht Rivers, by E Holzappel 
——Remarks on the loess of the Lahn Valley, by F F von Ducker. 
-——Tertiary shingles of marine origin on the slate hills of Nassau 
and Ems, by the same author —An account of some living 
American reptiles, spiders, and insects found at Uerdingen amongst 
the dye-woods imported for the Crefeld suk fyeworks, by F 
Stollwerck —-Report on the prelustoric remains of the Sieg 
Valley, by Dı M Schenck —On the development of the mming 
and smdfning industiies m the Sieg district, by H Gerlagh — 
Remarks on some monstrosities and aberrations in the colour of 
the mammals of Westphaha, by Dr H Landos —On the 
greenstone of the Upper Rul Valley and its association with 
the slates of the Lenne district, by A Schenck, jun --A descrip- 
tion of some archzeological remains fromthe Vlotho district, Weser 
Valley, by HI D’Oench —A contribution to the study of the 
flora of the Rhemsh Province, by M, Melsheimer —A survey of 
the geological relations in the fiench Ardennes by Prof von 


306 


NATURE 


[ July 24, 1884 





Lasaulx —On the gianites of the Watawa distitct, Bohemia, by 
Dr J Lehmann —On the piogiess of electrical appliances, by 
H Coerpe: —-Memoir on Anoplophora (Unrona prhiig), by Prof 
von Koenen —Obituary notice of Dr Hermann Muller of Lapp- 
stadt, by Einst Krause —On the crystals of oxalate of hme 
present in the foliage and stem of /res flor entina (four illustrations), 
by Piof von Lasaulx —Remarks on a human skull and othe: 
human remains recently discovered m the loess of the Mosel near 
Metteinich, by Prof Schaffhausen —Report of a geological excur- 
sion to the island of Coisica, by Prof von Rath —On the bacillus 
of tuberculosis and its presence in the human tissues, by Dı H 
Menche —Remarks on some small crystals of leucite of unusual 
formation, by Prof von Rath —On ten small mammoth teeth 
from the Schipka Cave, Moravia (one illustration), by Prof 
Schaffhausen —On the action of biomide of alummium on thé 
dibromide of acetyl and on benzine, by Dı Anschutz —On a 
new synthesis of anthracene, by the same author —Note on 
pyutes from the Gommein and Ploetzky sandstone, nea: Magde- 
bug, by Piof von Lasaulx —On the treatment of bites by 
venomous snakes, by Piof Binz -—On a manganese and coppe: 
alloy, by H Heusler — Report of a scientific excuision in the 
island of Saidimia, by Prof von Rath —On the Tertiary forma- 
tions of the Bonn distiict, by Dr Pohliug —On the naphtha and 
petroleum regions of Caucasia, by Dı O Schneider —On the 
fossiliferous diluvium of the North German lowlands, by Di A 
Remelé —Muicroscopic examination of a seues of Norwegian 
rocks from the Tiomsoe district and the Lofoten Islands, by A 
Philippson -Effects of heat on the optical bearing of crystals, 
by W Klein —On the properties of 1acemic acid and of the 
qnactive pyrotartaric acid of calcrum, by Dr Anschutz —~-Geo- 
logical and paleontological researches in the Bonn district, by 
D: Pohlig —Muicioscopic examimation of some specimens of 
volcanic matter fiom Krakatoa, by Prof von Lasaulx —-Remarks 
ona new variety of glaukoppan fiom the island of Giog, on 
the west coast of Buittany, by the same autho. 


Renduonts del R Istituto Lombardo, May 29 and June 5 — 
Etuuscan notes, by Prof Elia Lattes --Remaiks on the laws 
affecting contract labour, by U Gobb: —-On the colonung sub- 
stances of putiefaction, and on some methods of dischaiging 
coloms, by Dr Paolo Pellacan1 —On the supposed disposition 
to cietinism in patients opeiated on for affections of the parotid 
glands, by Dr G Fiorant —A new determination of the latitude 
of the Brea Observatory, Milan, effected in the months of 
Febiuary and Mach of the present year, by L Stiuve —On a 
problem connected with the theory of stationary electric cunents, 
by Prof E Beltiami —On the natwe of the coloming substance 
found in the mn of St Ambuose, dating fiom the ninth century, 
by Prof G Cainellutti —On the relation between the elasticity 
of some metallic wues and then electe conductibility, by Di 
G Polom 


SOCIETIES AND ACADEMIES 
LONDON 


Geological Society, June 25 —Prof T G Bonney, D Sc, 
F RS, President, ın the chan —James Campbell Christie was 
elected a Fellow, and Baron C von Ettingshausen, of Giaz, a 
Foreign Correspondent of the Society —The followmg com- 
munications were read ~~Additional notes on the Jurassic rocks 
which underlie Londen, by Piof John W Judd, FRS Smee 
the 1eading of the former paper on the subject (February 6, 
1884) the well-bo.uing at Richmond has been carried to a depth 
of moire than 1360 feet The pomt 1eached is, reckoning from 
Oidnance-datum line, 220 feet lower than that attained by any 
other boring ın the London basın <A temporary cessation of 
the work has permitted Mr Collett Homersham to make a more 
exact determination of the underground temperature at Rich- 
mond Ata depth of 1337 feet from the surface this was found 
to be 754° F , corresponding to a nse of temperatmeof 1° F for 
every 52 43 feet of descent The boing ıs still being caned on 
in the same red sandstones and ‘‘tnarls,” exhibiting much false- 
bedding, which were described in the previous communication 
The Rev H H Winwood, of Bath, has had the good fortune 
to find the original fossils obtained by the late Mr C Mooie 
from the oolitic limestone m the boring at Meux’s Brewery in 
1878 <A careful study of these proves thag, though less numerous 
and in a far less perfect state of preservation than the fossils from 
the Richmond well, they in many cases belong to the same 
species, and demonstrate thé Great Oolite age of the strata in 


which they occu: —-On some fossil Calcisponges fiom the well- 
boung at Richmond, Suney, by Dr G J Hinde, F GS --On 
the Foraminifera and Ostiacoda from the deep boing at Rich- 
mond, by Prof T Rupat Jones, F R S —Polyzoa (Bryozoa) 
found m the boring at Richmond, Smrey, referred to by Piof 
J W Judd, FRS,byG R Vine, communicated by Prof 

Judd, F R S —On a new species of Conoceras from the Llanvirn 
beds, Abereiddy, Pembrokeshue, by T Roberts, BA Only 
five species of Conoceras have as yet been desciibed , the author 
compaied the Llanvirn species with these, and also with a fossil 
from the Devoman of Nassau, which Kayser referred to Gompho- 
ceras, but which possesses several characters in common with 
Coxoceras The horizon fom which this new species was ob- 
tained 1s that of the Llanvirn beds, some typical Llanvirn fossils 
having been found with it The autho: named the species Cono- 
ceras llanvu nensis —Fossil Cyclostomatous Biyozoa fiom Aus- 
traha, by A W Waters, FGS In the present pape: the 
Cyclostomata from Curdies Cieek, Mount Gambier, Baunsdale, 
Muddy Creek, &c, Aldinga and Rive: Munay Cliffs were 
described, bringing the total number of fossil Bryozoa fiom Aus- 
tralia, dealt with in this seues of papers up to 195, of which 85 
are known living Of the 32 Clyclostomata now dealt with, 12 
at least are kncwn living, and one cannot be distinguished from 
a Paleozoic form, 9 are appaiently identical with European 
Cretaceous fossils Although so many iemind us of European 
Chalk and Miocene species, great stress was laid upon the m- 
perfect data available fo. such comparisons, the Cyclostomata 
furnishing but few characters which me available for classifica- 
tion, which, so far, has, almost entirely been basgd upon the 
mode of giowth, which, in the Chilostomata, fias been shown to 
be of secondary value In consequence of the few available 
characteis, the Cyclostomata do not seem likely to be ever as 
useful paleontologically as the Chilostomata, and as they aie 
less highly differentiated, 1t.1s not suiprisng to find that they are 
more peisistent through varous periods In order to see how 
fa. other characters might be available, the author has examined 
Cyclostomata, both recent and fossil, fiom many localities and 
strata, and pointed out that the size of the zocecia should always 
be noticed, as also the position of the closme of this tube ‘The 
arrangement of the inteizocecial pores may frequently give gieat 
assistance and these are considered the equivalents of the 
1osette-plates , but the most useful characte: of all 1s no doubt 
the ovicell, which vanes specifically in position and structuie , 
but this unfoitunately occurs on but few specimens, and has 
raely been described fossil, although greater attention to this 
will no doubt lead to 1ts being frequently found and noticed -—-Ob- 
sei vations on ceitain Tertiary formations at the south base of the 
Alps, in North italy, by Lieut -Col H H Godwin-Austen, F R S 

—QOn tne geological position of the Weka-Pass stone, by Capt 

F W Hutton, FGS The beds described in this pape: me 
of older Tertiary and newer Secqndary age, and occur in the 
northern part af Ashley county, in the province of Canterbury, 
between the Huunu and Waipaia Rivas All of the beds are 
met with at Weka Pass, on the railWay and 10ad between Christ- 
church and Neison, and the following 1s the section in descending 
order —(1) Mount-Biown beds, pale yellowish sandstone with 
bands of shells and coral limestohe, considered by all New 
Zealand geologists uppe: Eocene or Oligocene, (2) gray sandy 
mail, (3) Weka-Pass stone, yellowish with a1enaceous lmestone, 
usually with small green grains, (4) Amon limestone, white, 
flagsy, and argillaceous, (5) gieen -sandstone with 1emains 
of manne Saurians The last rests conformably on beds of 
coal and shale, with leaves of dicotyledonous Angiospeims, form- 
ing the base of the Waipaia system To this system Nos 4 and 
5 of the above section have algo been referred by Di von Haast 
and the wnte: The uppe: beds are the Oamaia system of the 
same authors The question torbe decided is the limit between 
the two. The gieen sandstone (No 5) and the coal shales ae 
geneially admitted to be Cretaceous The geogiaphical distri- 
button of the beds enumerated was biiefly described, the gay 
sandy marl (No 1), the Amori limestone (No 4), and the gieen 
sandstone having a noitheily extension to Cook’s Straits, whilst 
the othe: beds have been traced to the south only An exami- 
nation of the stratigraphical evidence,shows that at Weka Pass, 

and also on the Waipara, the Weka-Pass stone rests on a water- 
won suface of the Amon hmestone, dnd near the Pass the 
former oveilaps the latter The gray mal (No 2) 1s evidently 
unconformable to the lower beds of the Waipara system, whilst 
at Waipara and Weka Pass it passes down confoimably thto 
the Wela-Pass stone The gray marl also’ passes up conform- 
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ably into the Mount-Biown beds The author concludes that the 
break in succession is between the Weka Pass stone and the 
Amori hmestone The geological evidence is in accordance 
with the palzeontological data The fossils hitherto found in the 
Weka-Pass stone {Voluta elongata, Scalajta rolunda, Struthio- 
laiia senex, Pecten fho-hstetlert, Meomr ci awjyrdi, Schizaster 
so’undatus, and Flabellum cı culare) aie found in othe: parts of 
New Zealand ın Uppe: Eocene beds None of them aie known 
from the Cietaceous Waipara system The fossils fiom the gray 
mail me alsoin some cases identical with those found 1n the 
Mount-Biown beds The autho: concluded by giving reasons 
for not agreeing with Di Hector, who classes all the beds men- 
tioned as belonging to one system of Cietaceo-Tertiary age —-On 
the chemical and microscopical characters of the Whin Sill, by 
J 7 H Teall, F GS —A critical and desciiptive list of the 
Oolitic Madieporaua of the Boulonnais, by R F Tomes, 
F G S —On the structure and affinities of the family Receptacuh- 
tides, Ancluding theren the genera /schadifes, Murch , (= Tena- 
gonis, Eichw ), Spherospengia, Pengelly, Acanthochonia, gn, 
and Recep’acuiites, Defi, by Di G J Hinde, F GS —On the 
Phocene mammalian fauna of the Vald’Aino, by Dr C J Forsyth 
Majoi, communicated by Piof W Boyd Dawkins, FRS, 
E G S —Notes on the geology and mineralogy of Madagascar, 
by Di G W Parker, communicated by F W Rudle, 
FGS This paper commenced with a sketch of the physical 
geogiaphy of the island of Madagascai A central plateau from 
4000 to 5000 feet high occupies about half the island, 11sing 
above the lowlands that skut the coast, and fiom this plateau 
use a numbei pf volcanic cones, the Inghest, Ankaratra, being 
8950 feet above the’sea With the exception of certain legends, 
there is no 1ecoid of a penod when the volcanoes were active 

two such legends were given The known volcanic cones weie 
enumerated They, extend from the northern extremity of the 
island to the 20th paralleleof south latitude Beyond this, granite 
and othe: primitive rocks occu as far as lat 22°, south of which 
the cential parts of Madagascai are practically unknown to Euro- 
peans Some cratei-lakes and numerous hot and mineral spiings 
occur Eaithquakes me occasionally felt in the island, most f.e- 
quently in the months of September dnd Octobe: The shocks 
are generally shght Only a single tiap-dyke 1s known near 
Antananaiivo The hills ar und this city are of varieties of gianite 
(? gianitoid gneiss) The general duection of the stiata 15 
parallel tothe long aais of the island Mame fossils have been 
found by Rev J Richardson and Mons Grandidier in the south- 
west pait of the central plateau These fossils are referied by 
the last-named travelle: to the Jurassic system Remains of 
/hppopotamt, gigantic toitoises, and an extinct ostrich-like bird 
have also been recorded Noth and north-west of the fossili- 
ferous 10chs, between them and the volcanic district of Ankaratra, 
sandstone and slate occur North of this volcanic district again 
is a tiact of country in whichgsilvei-lead (mixed with zinc) and 
copper aie found Near the noith-westein edge of the cential 
plateau me gramitic escaipments facing noithwaids and about 
500 feet ugh Some details Were also given of valleys through 
the cential plateau, and of lagoons within the coual-reefs on the 
coasts To these remarks succeeded some details of the physical 
featuies exhibited by the province of Imerina as seen from 
Antananarivo —Notes on some Cretaceous Lichenopoidz, by 
G R Vme, communicated by Piof P Martin Duncan, F RS 


EDINBURGH 


Royal Society, July 7 —Robert Giay, Vice-President, in 
the chan -~Prof James Thomson gave a geometzical solution of 
the problent Given a number of points moving Gahilei-wise, 
from their ielative positions to defgrmine a 1eference-fiame such 
that the motions ielatively to it may satisfy the condition -—Piof 
Tait gave a quaternion solution of the same problem —Prof 
Geikie read a paper on the occurrence of drifted trees in beds of 
sand and gravel at Mustelburgh —Prof Tait gave a solution of 
the problem To dete:mine the number of different ways in 
which a given number: may be divided, no part bemg less than 
2 or greater than one-half the given number —Prof C Michie 
Smith gave a communication on the green sun and associated 
phenomena —Mr P Geddes read the §th part (psychological) 
of his paper on analysis of the principles of economics 


SYDNEY 


+ 
Linnean Society of New South Walfés, May 28 —Prof 
W J Stephens, M Æ, FGS, mm the chair —The following 
papers were read —New Austral'an fishes inr the Queenslane 


+ 


Museum, by Charles W De Vis, MA This, the fst of a 
senes of papers descriptive of 1a1e aid new fishes in the 
Queensland Museum, 1s confined to the Perczd@ only Twenty- 
three species are desciibed and four new genera, viz Her ops, allied 
to Priacanthus, Homodemus, a fresh-water fish approaching 
Dules, Aurtsthes, of doubtful afinity , and Azshestus, a fresh- 
dusz vegelable-feedmg fish resembling ZoJotes —The Hydrome- 
watei of Austraha, part m , by R von Lendenfeld, Ph D The 
Australan Hydromedusæ are here described which belong to 
the author’s family Blastopolypide To the species described by 
forme: authors, which aie enumerated with 1eferences, several 
new ones are added, some of which are of greater morphological 
interest, particulaily Diphosia symmetstca, nov sp, which pro- 
dvces perfectly bilateral symmetrical female Gonangia The 
number of species 1s exceedingly great As far as some of the 
sub-famulies of this group are concerned, no other shore is in- 
habited by anything like such a number and diveisity of forms 
as oms ——On the geographical distizbution of the Austahan 
Medusz, by R von Lendenfeld, Ph D The distmbution of the 
Meduse, or at all events of the lage Rhizostones, 1s shown in 
this paper to be entirely contiolled by the ocean curients Con- 
sequently, where the currents me permanent the range of a 
Species can only extend in one duection —The digestion of 
sponges, ectodermal or entodermal?, by R von Lendenfeld, 
Pn D The earlier experiments, which were made to ascertain 
where the digestive organ of the sponge is situated, showed such 
different results, that the author made a series of expe:iments on 
the subject two yeais ago in Melbourne, and was by the help of 
these enabled not only to show with a luge degiee of proba- 
bility where and how the digestion was effected in the sponge 
which he experimented on, but he was also enabled by these 
experiments to find out the cause of the great difference in the 
results attuned by forme: obseiveis The experiments were 
carried on with carmine powder mixed with the wate: of the 
aquazlum in which the sponge was kept The results the author 
arrived at were taken up by the recent authors on sponges at home, 
and the second part of the question, viz to which embryonic 
layer the epithelia belonged which, according to the authoi’s 
researches, absorbed the food, was extensively discussed The 
present paper gives an abstiact of this interesting discussion, and 
there are also a few additions to the author’s foime: statements 
~-Remarks on the coincidence of the eruption in the Straits 
Settlements and the 1ed sunsets, by R von Lendenfeld, Ph D 


PARIS 


Academy of Sciences, July 15 —-M Rolland, Piesident, m 
the char —On Newton’s rule for finding the number of 
Imaginary roots ın numerical algebraic equations, by M de 
Jonguities —On the equation ın matiices px = xg, by Piof Syl- 
vester —Second memou on the treatment of wheaten flou, by 
M Balland —Observations of the sola: protuberances made at 
the Royal Observatory of the Collegio Romano during the yea 
1883, by M P Tacchini —On a luna: halo obseived at Rome 
on the mght of July 4, by M P Tacchini-—On a theorem in 
mathematical analysis of M Fuchs, by M H Poincaré —-On 
the electrical conductivity of distilled wate: and of ice, by M G 
Foussereau The author infers that under certain conditions 
the observation of electric resistance may supply a delicate means 
of testing the purity of watei, and determining the slow chemical 
phenomena produced im liquids --On the purification of 
methylic alcohol, by MM J Regnauld and Villejean —Ac- 
count of a deposit of saltpetie m the neighbourhood of Cocha- 
bamba Bolivia, by M Sacc An analysis of this vast deposit, 
which is large enough to supply the whole of the world with 
mitrate of potash, yields the following results — 





Nitiate of potash r 60 70 
Borax, with tiaces of salt and wate 30 70 
Organic substances e 860 

I00 00 


e 
The author concludes that the saltpetre is the result of the *de- 
composition of an enormous deposit of fossil animal remains — 
On the action of coffee on the composition of the blood and the 
digestive functions, by MM Couty, Guimaraes, and Niobey. 
From their experiments the authors conclude that coffee acts bene- 
ficially in stimulating the consumption and digestion of the nitioge- 
nous elements in the food —Note on the perception of the succes- 
sive chromatic differences on lumyiousssurfaces, by M Aug Char- 
pentie: —-Note on the topographic distribution of the secondary 


308 








processes of decay following on destructive lesions of the cerebral 
hemispheres 19 man and some othe: animals, by M_A Pitres — 
Report on the chief results of the Finnish Polar Expedition of 
1883-84, by M Selim Lemstiom 


BERLIN 


Physical Society, June 13—Piof Lampe spoke on the 
subject of a hypothesis respecting the formation of the sola 
system set up by M Faye in place of Laplace’s hypothesis 
According to M Faye’s theory, in the original uniform nebular 
mass, vortices were formed which gave rise to the existence, first 
of the middle planets, and then, ultimately, of the outer planets 
This hypothesis was advanced as an explanation of the fact that 
the moons of Uranus and Neptune revolved ın a dnection oppo- 
site to that of the sun, the planets, and the othe: moons, a fact 
which was not accounted fo. by Laplace’s theory Only a buef 
communication, however, had yet been published of M Faye’s 
hypothesis, which, too, appeared to betiay a number of lacunæ 
~—-Dr Kong called attention to the investigations that had 
hitherto been prosecuted on the subject of complementary 
colouis, that ıs of those pairs of homogeneous spectral colours 
which, being blended togethe:, produced a white appearance 
Regarding the number of such pans contained ın the spectium 
there had in all been three distinct experiments made—one by 
Her: von Helmholtz about the beginning of the ’So0’s, another 
by Heir Schelske, and athud by Herrien von Kies and von 
Frey Having desciibed the methods which had been followed 
in these different expei:ments, Di Komig pioceeded to the 
results that had been severally arrived at, dismissing, how- 
evel, without further consideiation those attamed by Heu 
Schelske as being all too defective m precision Heir von 
Helmholtz had found in the specttum seven paus of comple- 
mentary coloms for his eye, Herr von Knes thirteen, and Heir 
von Frey, who had made use of the same apparatus as that 
adopted by Herr von Kries, likewise thnteen The results 
represented ın an arbitrary scale by the two last observers Henri 
Konig had converted into undulatory lengths, and, as in the 
case also of the results attained by Hern von Helmholtz, had 
exhibited them graphically By drawing up the undulatoiy 
lengths of one spectium as abscisse, and those of the other as 
ordinates, he obtained for the complementary colours of the 
three observeis certain points which, being connected together, 
yielded a cuve of the complementary colous While now the 
complementary colowis were peculiar for each eye, the three 
curves of the complementary colours were, on the othe: hand, 
veiy approximate and similar to each othe: Heir Konig 
then brought fo.waid a few moie considerations on comple- 
mentaly colours fo. monochiomatic, bichiomatic, trichiomatic, 
and tetiachiomatic eyes, demonstiating how, in the case of 
monochiomatic eyes, there could be no question whatever 
of complementaiy coloms In the case of bichiomatic eyes, 
on the othe: hand—eyes, that 1s, distinguishing only two 
ground colours, ‘‘colom-blind” eyes, as they weie usually 
" denominated—the complementary colours on then giaphic 1e- 
piesentation formed quadratic surfaces lying outwaidly from the 
neutial point In the case of tiichromatic eyes, again, they 
formed two cuives, as was deduced fiom the observations,: while, 
finally, ın the case of the tetrachiomatic eye, the complementary 
coloms hkewise formed curves, the cuives marking the percep- 
tion of the separate giound colours 1anging ove: the whole 
spectiium If, however, this last phenomenon was wanting, then 
complementaiy colours appeared only when the sectional point 
of the first and second curve corresponded with a shorter undu- 
latory length than the region of the fourth cuve, and the sec- 
tional point of the thud and fourth curve co1esponded with a 
longer undulation than the end of the first cuve If this condi- 
tion were not fulfilled, complementary colouts could not appear, 
a fact which would seem to militate against the possibility of a 
tetiachromism, that 1s of the existence of four ground colours 


Physiological Society, July 4 —Prof Munk spoke on the 
extirpation of the cerebium in rabbits Afte: a short ghistorical 
survéy of Prof Christiam’s and his own publications on the 
functions of the cerebrum, the speaker summed up the difference 
between his 1esults and those of Prof Chnstiani in the statement 
that ın his most successful experiments, afte: removing the cere- 
brum, he observed ın rabbits, just as nother vertebrates, birds 
and frogs, a state of depression lasting for a longer o shorter 
period, to as long as several hous, a state ın which they lay apa- 
thetically, taking and keeping whatever position might be ım- 
posed on them From this state they recovered to go thiough, 
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first of all, interrupted and apparently spontaneous movements, 
which yet, however, on close. inspection proved to be reflex 
movements These, again, weie followed by a quickened 
1eflex excitability, which finally was succeeded by compulsory 
movements, a xind of running stage, which, twenty-four to fifty 
hours after the operation, issued in the death of the animal 

Piof Christiam, on the other hand, after removing the cerebrum, 
In no case obseived a state of depression such as that above 
1eferied to, bu: his excerebiated rabbits all acted lhe normal 
ones they moved about, sprang, 1an, &c , dung the first twelve 
hours at least afte: the opeiation, which he exclusively observed 

Prof Munk then scrutinised the methods of the operation, 
pointing out certain minute differences between them, which he 
subsequently turned to account in explaining how the 1esults 
deviated so widely from each other These differences in the 
execution of the same operation consisted in the fact that he 
{Piof Munk) made the section at a somewhat furthei distance 
(from about I to 2 mm ) fiom the optic thalami than did Prof 
Christiam, and. that he had made use of a kmife while Piof 
Chustianı used the handle of a knife to separate the crus cerebri, 
In explanation of the phenomena observed, Piof Munk, by 
means of sections and seaiching examinations of the bians 
operated on, established that the depression which at first ensued 
was the dnect effect of the 1emoval of the cerebrum, and that 
the succeeding ieflex uiitability 4nd compulsory movements, the 
latter of which lasted till death, were due to an inflammation 
which extendec fiom the stuface of the incision to the cerebial 
ganglia, and, quite in accordance with the occurence of 
the iunning stage, appeared sooner o late, progiessed 
with moe o less rapidity, and ultimately caused death 

Prof Christiant in his experiments did not observe the 
first stage, that of the exhaustion of the animal, which 
resulted from the extirpation of the cerebjum, but only the 
second or running stage following imm@lately on the operation, 
because in his proceduie the severe: nuitation of the surface of the 
incision, together with the bleeding, led at once to inflammation of 
the cerebral ganglia, that in the case of Prof Chiistiani’s experi- 
ments lay so much nearer the suiface of the incision —Piof 
Christiant in replying to®Piof Munk’s addiess, 1ebutted the 
latter’s inte1pietation, maintained in all points the validity of the 
1esults he had anved at, and referred to a move complete publica- 
tion, which was shortly to appear, in which he would piove his 
assertions, as well as refute the objections that had been raised 
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FORESTRY 


Lutroduction to the Study of Modern Forest Economy, 
and Foresiry in Norway, with Notices of the Physical 
Geography of the Country By John Croumbie Brown, 
LLD (Edinburgh Oliver and Boyd, 1884) 


VERYTHING connected with forestry 1s especially 
attractive just now when so much attention 1s being 
drawn to the subject ın its very varied aspects by the 
Exhibition at Edinburgh Dr J C Brown is one of the 
most volumirous writers we have on forest matters, his 
pen endeed ıs scarcely ever at rest, for he has told us 
about forests and forest management In various parts of 
the world, both in ancient and modern times, and now he 
publishes just at an opportune moment two httle books 
the titles of which are given above The first of these he 
tells us 1s issued ın accordance with, and ın discharge of, 
obligations imposed by a resolution passed on March 28 
last year by a “scientific, practical, and professional” 
assemblage presided over by the Marquess of Lothian for 
the purpose ef furthering “the establishment of a national 
School of Forestry in Scotland,” and the promotion of “an 
International Forestry Exhibition in Edinburgh ın 1884,” the 
last of which 1s now being realised, but the former has yet 
to be accomplished, wè hope, however, at no distant date 

Dr, Brown’s first book commences by defining what a 
forest ıs, and he then goes on to pomt out that “in the 
conservation, culture, and exploitation, or profitable dis- 
posal, of forest products considerable differences of practice 
exists,” as, for instance, the preservation of game in this 
country, while on the Continent the wood 1s the primary 
object “In Britain,” he says, “we hear much of arbori- 
culture , on the Continent we hear much of sylviculture , 
the former refers to woods and plantations, the other 
term speaks of woods and forests, in the one case the 
unit is the tree, and the wood is considered as the collec- 
tion of trees, in the other the wood ıs the unit, and the 
trees are considered only ag the constituent parts In the 
former attention is given primarily to the sowing and 
planting, and pruning ıt may be, and general culture of 
the tree, nowhere perhaps has this arboriculture been 
carried nearer to perfectiog than it has been in Butan, 
and the effects produced by the resulting woods are 
wonderful In the latter, attention 1s given primarily to 
the wood or forest as a whole, capable of yielding pro- 
ducts which can be pfofitably utihsed, and the result 
generally 1s to produce a much greater proportion of fine 
trees than does even the arboriculture which has been 
referred to And not less different ıs the exploitation of 
woods in Britain and on theeContinent In Britain the 
pecuniary return obtained from woods 1s considered a 
secondary matter in -comparison with the amenity and 
shelter which they afford, but on the Continent the 
materials or pecuniary product, or other economic good, 
is made the object of primary importance ” 

This opens the subject,of forestry in its widest aspect, 
and Dr Brown naturally draws from it a moral on the 
necessity of forming the much talked of British School of 
Forestry The book is divided into thregparts, in the first 
of which the succesgive chapters treat of the following sub- 
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jects Ancient Forests of Europe, the disappeazance of 
European Forests, the evils which have followed their de- 
struction, scarcity of timber and firewood, droughts, floods, 
landships, and sand drifts The second pait1s devoted to 
the consideration of “ Elements of Modern Forest Eco- 
nomy,” under which head we fiad chapters on Forest 
Conseivation, Replanting or Reboisement, as Di Brown 
prefers to call it after the French usage , Exploitation or 
Management, Sartage and Jardinage, o1 Clearance and 
Selection, &c , concluding this part with a chapter on the 
study of Pathology The third part 1s simply a short notice 
of modern forest conservancy in general All these points 
are of extieme impoitance im a well-organised system of 
forest teaching, and under each head Dr Brown brings 
together a quantity of matter which, besides being of a 
piactical character, and consequently valuable, 1s also 
interesting reading He possesses the power im an emi- 
nent degree of weaving mto one uniform fabiic what has 
been sad by various writers on the subject that he has 
so much at heart, fo. Dr Brown’s books contain long and 
numerous quotations, through which it will not be necessary 
to follow him On the study of pathology, however, as 
one of the branches in the curriculum of a forest officer’s 
education, we entirely agree with him as to its great 1m- 
poitance It should indeed be equally imperative that a 
young foreste: should know something of the nature of 
the diseases with which the trees under his care are liable 
to be attacked, as that he should be acquainted with the 
structure, constitution, and habits of those trees, so that 
he may be enabled, 1f occasion requires, to cope with 
their diseases, and 1f possible save the victims from 
premature decay For this reason a pathological 
museum should be attached to every forest school, 
and specimens might be continually added to it 
by preserving those that might be brought into 
the school for determination Such a museum indeed 
is referred to by Dr Brown in the following paragraph — 
“In the Museum of the Prussian Forest Institute at 
Eberwalde the 2mpression produced upon the mind of the 
visitor 1s that there are there specimens 1epresentative of 
every disease to which trees are heir , specimens exhibiting 
the piogiess of the disease from the attack to the consum- 
mation , and, hard by,-the bark, the wood, the insect, or 
the parasitic herb or fungus by which it has been induced, 
the insect and the fungus being exhibited under all the 
transformations through which they pass , while specimens 
of the effects of lightning and other physical causes of the 
decay or destiuction of trees are not lacking And similar 
collections sufficient to afford facilities for the study of the 
diseases of trees and of means of preventing or of remedy- 
ing the evils done are to be found in many other similar 
institutions” Dr Brown concludes his first book with a 
sketch of the curriculum of the Spanish School of 
Forestry, which mcludes a wide range of subjects in me- 
chanics, physics, acoustics, heat, optics, electricity, meteoro- 
logy, chemistry, natural history, including botany and 
zoology. “ The instruction, 1s given (1) by oral lectures 
and lessons in drawing by the professors , (2) by wrstten 
exercises, calculations, and analyses on the subjects em- 
braced by these lectures , (3) by the detailed study of the 
animals, rocks, plants, and forest products which consti- 
tute the collections and adjuncts of thé establishment , 
(4) by the practice of topography, land-surveying, the 
z P 
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study of natural history, and of mountains ın the field, 
(5) by excursions to the plantations and mountains ” 

With regard to the status of forest officers in different 
parts of Europe they are described as taking rank with 
military men and other Government officers of recognised 
social position, and having in many instances an official 
uniform and a higher salary than is accorded to military 
officers, by way of compensation for the monotonous life 
they are called upon to lead in the forests, which often 
has a depressing influence—* day after day, month after 
month—trees, trees, trees everywhere, trees and shade, 
trees and shade—shade that reminds one of the expression 
‘ the valley of the shadow of death’” 

“Forestry in Norway ” 1s a book of a different character 
from the preceding It treats of the general features of 
the country i its various aspects, with especial regard of 
course to its arboreal vegetation, and the effects of tem- 
perature, rainfall, rivers, lakes, mountains, valleys, &c 
The book 1s for the most part very pleasant 1eading 

In Chapter IV, under the head of Geographical Dis- 
tribution of Trees in Norway, Dr Brown shows that he 
has made himself acquainted with the modern literature 
of the subject, especially with the well-known report ‘and 
maps prepared by Dr F C Schubeler, Professor of 
Botany m the University of Christiamia From this and 
from the numerous other works cited the conclusion ts 
drawn that the true forests of Norway are composed 
almost entirely of the Norway spruce fir (Pzcea excelsa, 
Link) and the Scotch fir (Peas sylvestris, L),' though 
some other trees, as the elder, beech, and oak, are found 
forming little woods We must here point out that nearly 
the whole of this chapter requires careful editing There 
1g no excuse for the retention of old and exploded names, 
still less perhaps for absolute mistakes On p 39, for 
instance, 1t is stated that the Norway spruce 1s generally 
known as Adtes communs, a name unde: which very few 
indeed would know ıt except those well versed ın the 
synonymy of the plant On the same page A/z//aw 1s 
printed for Miller, Lazk for Link, and a page or two 
further on, the Norwegian birch 1s refered to Bezala 
odorata, Bechet, when it should be B alba, L Again’ 
on p 45 we are told that two species of oak “are found 
growing wild in Norway, the sessile-fruited oak, Quercus 
robur, W,and the common oak, Q pedunculata, W” 
The fact is that the sessile-fruited oak ıs Q sesstizflora, 
Sm, and the pedunculated oak, Q pedunculata, Ehr, 
both of which are now placed by most modern authorities 
under the one name of Quercus robur, L Similar instances 
occur further on, as well as misspellings, all of which could 
be easily rectified, and the book made more trustworthy 

The general readable nature of the bulk of the book 
will no doubt cause it to be read by those into whose 
hands‘it may fall, whether they are specially interested in 
forestiy or not, and will thus form one means of pro- 
moting the extended use of the volume 


LENSES ° 
Lenses and Systems of Lenses By Chas Pendlebury, 
MA, FRAS, Senior Mathematical Master of St 
Paul’s (Cambridge Deighton, Bell, and Co, 1884) 
WE. are glad to welcome at last an Enghsh book 
on this subject, on which up to the present but 
little has heen written ur oug language An abstract of 


Gauss’s paper ın Taylors Sccentzfe Memozrs, and a paper 
by Maxwell in the second volume of the Quarterly Four- 
nal of Mathematics form, so far as we are aware, the 
main Enghsh literature of the subject Of course since 
the time of Gauss foreign writers have used ıt freely - 
Listing, Helmholtz, and Carl Neumann in Germany, 
Verdet and others in France, have intioduced it with 
more or less modification into their works We would 
suggest that a list of books and memoirs on the subject 
would form a valuable addition to Mr Pendlebury’s book 
The author gives frequent references 1n footnotes to books 
or papers from which he has drawn wnformation, but a 
complete list would be a great help to others studying the 
subject The method itself ıs very elegant and attractive, 
though somewhat barren of results, perhaps this is*the 
reason why it has been neglected in England It enables 
us to obtain a beautiful solution of the problem to a first 
approximation when all the 1ays make but small angles 
with the axis, but refuses to help us further 

The book before us is clear and well written, though 
perhaps unnecessarily long Mr Pendlebury has three 
chapters successively on refraction at a single surface, at 
two surfaces, and at any number of surfaces This would 
be very well for a student who was suppostd to begim 
the study of optics with this book, but such a student 1s 
hardly hkely to exist , and one who has read the ordinary 
text-books on the subject could easily fellow at once the 
reasoning of the most complicated case, and might be 
left to deduce the otheis so far as they differ from it as 
corollaries 

Refening, however, to some points in the book, we 
think that in Fig 41t would have been better to take as 
the standard case one in which the pomts x and x’ both 
he to the same side of A, the case usually considered in 
text-books on optics This would have obviated the 
necessity of having to put a negative sign to the symbol # 
in the algebraical work Attention also might with 
advantage be called to the point that one of the two focall 
distances 1s negative 

Again, a difficulty occurs when we compare the results. 
of Sections 67 and 74, 1n the ome we have 
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v u f 
while, using the same notatiow the results of the other 
may be written 
ee E: 
v u f 
The explanation, of course, is that Fig 18, from which: 
the last result 1s deduced, 1s not drawn for the standard 
case of a lens forming a virtual image of an object 
There 1s another small p&int of arrangement which it 
seems to us might be shghtfy modified with advantage ; 
we would draw a rather more defimte hne between the 
analytical and geometrical methods of treating the subject 
If we assume that a pencil of rays diverging from a point 
will, after refraction, pass through a point, we can prove 
geometrically the existence of the principal points, the 
focal points, and the nodal point? We cannot, however, 
without analysis, find the position of these pomts in terms 
of the curvatures and distances between the various re- 
fracting surfaces ® 
Again, 1f we assume. the position®of the focal and 
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principal points, we can find geometrically the position of 
the image of any point after refiaction thiough the surface 
This we may describe as the geometrical tieatment of the 
subject 

By the aid of analysis we can show that there 1s, to the 
degree of approximation to which we go, a point image of 
any point, and we can find in terms of known quantities 
the positions of the cardinal points of the system and the 
relation between a point and its conjugate focus Mr 
Pendlebury adopts both methods indiscriminately, it 
seems to us that it would have been better to have kept 
the two somewhat more distinct 

A short account of the paper of Maxwell to which 
reference has been made, “On the General Laws of Optical 
Instruments,” would form a valuable addition to the book, 
and may, perhaps, be included when the author extends 
1t, as he hopes to do, so as to cover a wider area in the 
field of geometrical optics At present the field is open 
to him, and a book onthe whole subject as good and 
interesting as “ Lenses and Systems of Lenses ” is greatly 
needed RTG 
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Fuel and Water Translated from the German of Franz 
Schwackhofei, by Walter R Browne, MA (London. 
Charles Griffin and Co , 1884) 


MR WALTER R BROWNE has made a very good tians- 
lation of a book written for the German students of agri- 
culture in Vienna He has added a clever sketch of the 
mechanical theory of heat as an troduction The 
English of the translation is iemafkably good and clear, 
and the original treatise has been written by a competent 
man The translator in his preface appeals to manu- 
facturers and useis of steam on a large scale, but the 
work 1s much too scientific fo. them, dealing not with the 
various forms of boiler now in the market, but rather with 
the general principles on which boilers should be con- 
structed On the other hand I fear that the information 
given 1s in many paits not full enough foi the engineer, 
and we frequently find data given such as will be of more 
value to the German than to the English 1eader The 
chief physical formule relateng to heat and applicable to 
practical questions connected with engineering are clearly 
stated, but the comparison of results deduced from these 
formule with the results dérrved from actual experience 
1s rather sparingly made The thud chapter, which is 
headed “ Heating Apparatu@,” treats of the furnace and its 
management The author gives the results of some 
actual experiments as to the loss of heat ın the chimney, 
in the ash-pits, ın priming water, and by conduction and 
radiation He also givesan experiment with whatis called 
aneconomiser This chapter seems to me one of the best in 
the book Altogether, I think the work is one which may 
in many parts be profitably consulted by those engineers 
who desire to compare theory with practice 
e FLEEMING JENKIN 


The Elements of Euclid Books I to VI With Deduc- 
tions, Appendices, “and Historical Notes By J S 
Mackay, M A (London W and R Chambers, 1884 ) 


THIS text-book has been compiled at the request of the 
publishers, and the event shows that it was by a “happy 
thought” their choice of gn editor fell upon Mr Mackay, 
the Mathematical Master of the Edinburgh Academy 
Of it we have nothin to say but what ıs good This 
praise is not so much for the text, for others have done 
wellin this direction Stil even here Mr Mackay has 
shown great judgmemt and skull in his selection of proofs 
The text 1s in the main that of R Simson’s well-knowr 


* 
editions, and no change has been made in Euclid’s 
sequence of propositions, and no violent change in his 
modes of poof 

But what we particularly like are the carefully prepared 
historical notes, which take the form of footnotes or of 
fulleı paragraphs in the six appendices Mr Mackay 
remarks, “It would perhaps be well if such notes were 
more frequently to be found ın mathematical text-books 
the names of those who have extended the boundaries, or 
successfully cultivated any part of the domain, of scence, 
should not be unknown to those who inheuit the results of 
their labour ” 

We regret that though authors have before expressed 
themselves to simular effect, yet few have had the inchna- 
tion or leisure to act as our present author He has had 
to curtail his material, but what he gives us shows that he 
is well qualified by the extent of his reading to satisfy this 
want 

We note here that recent French mathematicians are 
in the habit of attributing the first use of the word 
“oithocentre” (which Mı Mackay ascuibes to Dr W H. 
Besant) to Dr Booth, in so doing they are certainly in 
error, as Dı Booth himself, n the second volume of his 
“New Geometrical Methods” (p 261), says “the pomt 
has been called by some geometers the orthocentre” 
What he may lay claim to 1s his calling what is now 
often called the pedal triangle the orthecentric triangle 

The figures are admirably drawn and are quite a feature 
of the book, they deserve the editors commendation 
when he thanks Mr Paiman foi the “excellence of the 
diagrams ” 

This edition 1s well suited for the geometrical student, 
and, at the same time, its cheapness puts it within the 
reach of all who wish to study * Euchd ” 


Traué Pratigue @’ Analyses chinugues et d’&ssais in- 
dustiiels Par Raoul Jagnaux (Paris Octave Doin, 
1884 ) 


THE purpose and character of this little book 1s best 
indicated by the saying of Berzeltus which heads the 
author’s preface “Le meilleur mode d’analyse est celui 
gui exige le moins d’habitude chez Popérateur” The book 
is mainly intended for the use of the chemical engineer 
and the metalluigist, and the methods of analysis de- 
scribed are essentially “ works-methods,” 1n which rapidity 
of execution 1s a very important consideration Many of 
these methods are new, and have been devised partly by 
M THautefeulle, and partly bythe autho: We would espe- 
cially note those depending upon the precipitation of such 
metals as zinc, copper, nickel, and bismuth as oxalates, 
whereby the formation of gelatinous precipitates, difficult 
to wash, is avoided The book contains a large number 
of analytical results as evidence of the vahdity of the 
methods employed , many of these analyses, such as those 
of aventurine glass, garnierite, sylverine, are valuable 
as ilustrating the composition of substances which are 
not frequently examined 





LETTERS TO THE EDITOR 


[The Editor doesnot hold himself responsible for opinions expressed 
by hts correspondents, Nether can he undertake to return, 
or to correspond with the wreters of, resected manuscripts. 
No nottcers taken of anonymous communications 

[The Editor urgently requests correspondents to keep ther letters 
as short as possible The pressure on hts space ts so great 
that 2£ is impossible otherwise to insure the appearancetven 
of communications containing interesting and novel facts.) 


The Relation between the BA Unit and the Legal 
Ohm of the Paris Congress 


AT a meeting of the Electrical Standards Committee of the 
Bnitish Association held on Saturday, June 28, the following 
resolution was carried — gr 

“That for the purpose of issuing practical standards of elec- 
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tucal resistance, the number of B A umts adopted as 1epiesent- 
ing the iesistance of a column of meicury r00 centimetres in 
length, one square millimetre in section, at a temperature of 
o° C be 9540” 

It follows from this that the legal ohm of the Parıs Con- 
giess, which is defined as the resistance of such a column 106 
cm i length, contains 10112 BAU, while the BAU 
contains 9889 legal ohm Thus iesistances which are expressed 
in teams of BA units may be reduced to legal ohms by multi- 
plying by 9889, while makers and others who have a standard 
BA unit can construct a legal ohm by making a coil equal to 
I O112 times that unit 

A resolution of the natue of the above was 1endeied neces- 
say by the fact that the legal ohm is defined in teims of the 
resistance of a column of meicuiy, while the iesistances in use 
in England aie BA umts The elation between the two has 
been deteimined by different observers with shghtly different 
results The Committee hope to secme unmifoimity in the re- 
sistances sold to the public as legal ohms, by stating the number 
they intend to adopt foi the purpose of issuing standards 

R T GLAZEBROOK, 
Secretary Electrical Standards Committee 
of the British Association 





The Yard, the Metre, and the Old French Foot 


THE ratio of the metie to the yard can scarcely be said to be 
‘known with certainty at the present day The latest and most 
exhaustive mvestigation of this question ıs due to Piof W A 
Rogeis of Cambridge, Mass The value which he assigns to ıt 
(pending a final and authoritative comparison of the ‘‘ Metre des 
Archives” with its chief 1epiesentative, by the Inteinational 
Commission of Weights and Measures) 1s-—~ 

39 37027 36 
This 1atio 18 very nearly identical with the much simple: one— 
i 35 32, 
the e1101 of which 1s less than r ın 8o00 If we disregard this 


e1101, the conversion of yaids into melies can be effected with the 
greatest ease by the following authmetiıcal piocess Thus— 





Givern 35 yaids or 3937027 yaids 

Subtract 1/roth -35 — 3 937027 

Add 1/7th + 5 + 5624324 
Results 32 o meties 35 9956754 metres 


Eror ~ 0043246 

By a singulai piece of good luch, this error, small as it 1s, may be 
entnely removed by one more easy approximation for dividing 
the last quotient by 130 gives + 0043263—where the out- 
standing disagieement 1s less than a unit in the last given figure 
Hence, 1f we wish for a close: conversion than will be given by 
the tems 1, — '5, +4 (of the last), we have only to add further, 
+35 (of the last) to obtain the utmost accuracy at present 
possible, 

The converse operation—to convert metres into yards—1s not 
quite so short and easy in the closer approximation The follow- 
ing shows the approximate and the more exact conversion — 





Ex x Ex 2 
Given 32 metres 36 metres 
Add 1/10th +32 + 36 
Subtract 1/16th -02 ~ 0 225 
re 2/rooths — —~ 0045 
i I/2oth — — 000225 
Results 35 0 yaids 39 370275 yards 


The fact 1s, almost any conversion may be performed in some 
such way, in thee o: four operations , and it was not for the 
sake of the 11gorous ones that this note was written, so mach as 
to bung into ‘notice the very close and useful approximation 
repiesented by the ratio 32 35 

By way of applying the ies usefully, we may take as 
examples -To find the equivalent of a kilometie in yards, and 


ofa mle m meties Thus— 
1000 meties 1760 yards 
-+ YOO ~ 176 
ws 6 25 et 25 14286 
— 125 + 10341 
~ 00625 — 





Answers 1093 61875 yards 





1609 3363 meties 


Here we see that the approximate ratio 32 : 35 entails an erro 
of only o 131 yard (o: less than 5 inches) in one kilometre , or of 
© 193 (or less than 2) decim m one mile, so converted 

The old French foot, the sixth part of the to1se-—~the famous 
“Tose of Peru ’-~survives now practically only in the Prussian 
toise, so far as that 1s not superseded by the metre Whatever 
may be its piesent 1ange, the ratio of the old French foot to the 
piesent Enghsh foot is curious I believe it may be expressed, 
within the limits of error of the relation so far as can now be 
known, by the faction 389/365 That ıs to say, the excess of 
the forme: 1s 24/365 x the latte, the two components of which 
fraction aie such as may easily be remembered when once the 
coincidence has been noted J HERSCHEL 

Collingwood, July 25 





Fireballs 


In reference to the phenomena of fireballs the following notes 
may be of interest Last year, in July, I was residing on 
Naphill Common, Buchinghamshue About midday, during my 
absence at Oxford, a violent thundeistoim broke over the 
district, and appeared to extend from Oxford to London On 
retuining I found that the house had been struck by hghtning, 
apparently im two places One chimney was knocked in 
through the roof, the debris pgitly filing up my room The 
kitchen chimney had also been visited, the hghtning breaking 
some of the biickwork of the hearth, and passing a person 
cooking at the fire, two or three others wee m the house 
at the time, but no one was hurt On carefully examimmg 
the marks left, I found that a door in a room adjoiming the one 
above-mentioned had been split, and some iron knobs knocked 
off and broken, the screw nails being removed out of the wood, and 
a large hole several feet square made in the side of the house From 
examination of the outside of the wall at the fodt of the kitchen chim- 
ney, the bricks showed displacement opposite the marks inside at 
thehearth I believe a tree was struck, and a watei-trap or cess- 
pool shifted out of position Some men using a reaping machine 
in a neighbouring field stated that they knew the storm was 
coming by the fire playing about the blades of the mache A 
boy who had been near at the time said that he saw a large ball 
of fire fall on the house, which iteseemed to enter, it then re- 
appeared, and passed into the meadow JI therefore think ıt 
likely that the damage done to the rooms and side of house was 
due to the electric development called a fireball 

Glasgow < W J MILLAR 
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Tne Swallowing of one Snake by another 


As the author of the article “‘ A Cannibal Snake” (NATURE, 
July 3, p 216) wishes to know whether an mstance similar to 
that recorded by him has ever before been brought to notice, I 
feel bound to publish an occurence which I witnessed many 
years ago, and of which I have often told, without ever putting 
it into writnmg Dunng the summer of 1857 I lived in the 
environs of Washington , as an afnusement, snakes were kept in 
cages Sometimes, in the evening twilight, when toads and 
frogs appeared on the garden pais we used to feed the snakes 
with them The usual habit of the snakes was to seize the toad 
wherever the jaws happened to strike, and to move them after- 
wards along the body of the victim, so as to begin the process 
of swallowing fiom the head Once I threw a toad into a cage 
containng twò of the common water-snakes of that region 
(Nerodta stpedon, 1f I recollect right, 1s the scientific name of the 
species) Both setzed the toad at the same time, the one near 
the head began at once to swallow , the othe: put its jaws in 
motion as usual, in order to get at the head, but ın doing this it 
reached the head of its comrade, and écgan to swallew that, as 
well as the toad This went on for some time, until about 
three-quaiters of the one snake were ingulfed within the other 
Then the snakes separated again, the swallowed one coming out 
covered with slime, but apparently unhurt and as lively as ever 
It lived a long time afterwards The snakes were of about 
equal size, and, as far as I remember, from 24 to 3 feet long I 
suppose that it was the swallowing snake, and not the swallowed 
one, that kept the frog, but I do not think-I ascertained the fact 
at the time The whole performance lasted a few minutes only 

Heidelberg, Germany, July 27 Č R OSTEN SACKEN 


® The Red Sunsets 


I NOTE in NATURE of July 3 {p 229) @n abstract of a com- 
munication of M Gay to the Paris Academy of Sciences, made 
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on June 23, in which he suggests a connection between the red 
sunsets and the frequent 1ains During the latte: half of the 
past winter the rams were incessant in the Atlantic States of 
America, and the write: suggested that they were due to the 
volcanic dust in the atmosphere, in a letter published in the 
Philadelphia Pubhe Ledger of February 23 In a subsequent 
issue, March 8, he called attention to Dr Autken’s 1esearches 
subsequently Prof Heilprin, of the Philadelphia Academy of 
Natural Sciences, offered a similar suggestion 


Philadelphia, July 16 CHAS Morris 





THE SALTNESS AND THE TEMPERATURE 
OF THE SEA} 


PROFESSOR DITTMAR’S researches, an account of 
which forms Part I of this volume, have finally 

provell that, so far as the most refined analysis can go, 
the mixture of salts dissolved in ocean water has attained 
a state of chemmcal equhbnum But, although there is 
constancy of proportion between the various salts, the 
ratio of the total salts to the water varies considerably in 
different parts of the ocean 

The great evaporation in the dry tropical areas and the 
removal of water by freezing in the Polar seas tends to 
imcrease the salinity in these places, while in the tropical 
zones of continual 1ain and in the Polar fringes where the 
icebergs melts there is constant dilution going on The 
determination of the salinity at different places and depths 
is of great oceanographic importance, and the problem of 
finding the salinity has been attacked in various ways 
The most simple and straightforward 1s to evaporate a 
weighed portion of the water to dryness and weigh the 
residue, but this cannot be done without chemical change 
taking place The magnesium chloride present decomposes 
with the water into magnesia and hydrochloric acid, and 
all the carbonic acid of the carbonates is driven off Gay- 
Lussac showed long ago how to avoid the error due to the 
dissociation of magnesium chloride, but no means have yet 
been suggested for taxing account of the carbonates 1n a 
total salt determination Direct weighing being thus 
found mexpedient, the next best method would appear to 
be to find the exact amount of any one element present, 
and by means of a table of complete analysis, taking 
advantage of the constancy of composition of ocean salts, 
to convert that into the salinity by multiplication with a 
constant factor This is the method which Prof Dittmar 
prefers, and for the purpose, he estimates the chlorine or 
rather the total halogen by means of his refinement of 
Volhard’s process When the salinity of water has to be 
determined at sea, this delicate method cannot be con- 
veniently employed, and ıt has been customary hitherto 
to measure the specific graty of the water very carefully 
and afterwards to reduce the results to salimities An 
attempt has been made with considerable success ın the 
United States to substitute the determination of the re- 
fractive index of water fgr that of the density, and thence 
to deduce the salinity by a formula This method is pre- 
eminently adapted for use at sea, but 1t appears not to 
possess the necessary dehcacy 

The only method by which athe specific gravity of a 
fluid can be ascertained on board ship is by means of 
hydiometers, and as the extreme values for sea-water are, 
according to Mi Buchanan, 102780 and 1 02400, appa- 
ratus of gieat delicacy"must be employed A very delicate 
glass hydromete: was used on the Challenger, yet in 
spite of its fragility and the thousands of observations 
that Mr Buchanan made with it in all weathers, he suc- 
ceeded in carrying the one instrument which he had used 
during the entire voyage Back to this country unbroken 
His description of theehydromete ıs as follows — 

* The Physics and Chemistry of the Voyage of HMS Challenger” 
Vol : Partu ‘ Report on the Spectfic Gravity of Oman Water” By J Y 
Buchanan, MA,FRSE Partin “Report on the Deep-Sea Tempera- 
ture Observations obtainedéby the Officers of H MS Challenger during the 


Years 1873-76" (London Longmans and Co, 1884) ‘See NATLRE® 
July 24, p 292 
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“Prelimmary calculations showed that convenient 
dimensions would be about 3mm for the diameter of the 
stem and about 1s0cc for the volume of the body, and 
fiom Io to 12 cm for the length of the stem The tube 
for the stem was selected with great care from a large 
assortment, and no want of uniformity in its outward 
shape could be detected with the callipers The tube for 
the body of the instrument was also selected from a 
number, in order to secure such a diameter as would give 
the instrument a suitable length In order to provide 
against accidents, I had four instruments made from the 
two lengths of tubing The glass work of the mstiu- 
ment being finished—eacept that the top of the stem, 
instead of being sealed up, was shghtly widened out 
into a funnel—the instrument was loaded with meicury, 
unul the lower end of the stem was just immersed in dis- 
t.lled water of 16° C A mullimetre scale on paper was 
then fixed in the stem, and the calibration cared on by 
placing decigramme weights on the funnel-shaped top, 
and noting the consequent depression on the scale The 
whole length of the scale was 10cm , and this portion of 
the stem proved to be of perfectly uniform calibre Several 
series of observations were made m order to determine 
acculately the volume of any length of the stem 
When this operation of calibration was finished, the end 
of the stem was carefully closed before the blowpipe ” 

The constants necessary for making a specific giavity 
observation were all determined with the utmost care 
They included the exact weight zx vacuo of the mstru- 
ment, the volume of the body, the volume of each division 
of the stem, and the expansion of the whole instrument 
for a degree Centigrade These data were fully tabulated, 
and in addition tables were made of the total weight when 
each of a set of biass weights was placed on a small table 
that could be slipped over the top of the stem These 
weights were necessary, as, without them, the stem would 
require to be of great length in order to serve for waters 
of different density 

In making an observation Mr Buchanan always kept 
the water sample in the laboratory for a mght in order 
that ıt might have time to attain the temperatwe of the 
surrounding air He then placed about 800 cc in a 
glass jai supported on a swinging table, and immersed the 
hydromete: ın ıt after ascertaining 1ts temperature exactly 
To insure the greatest possible accuracy two readings 
were frequently made with different weights on the table, 
the results separately reduced, and the mean taken as the 
density The density was calculated in every case by 
ascertaining the weight of the loaded hydrometer and 
dividing it by the immersed volume, which 1s calculated 
from the temperature and stem-reading 

Prof Dittmar examimed very particularly mto the 
probable error ın teading Buchanan’s hydrometer, and 
after a long series of experiments, described in the chapter 
on Salinity in Part I , he came to the conclusion that the 
difference between the salimity as calculated by it and by 
his direct chlorine determinations (ze yx, — x where y 
stands for the permilleage of chlorine) amounted to 
— 042 + 8, ð being a variable the chances of which being 
greate: or less than o6 are equal, and are 4 to 1 in favour 
of its being less than 12 The value of y is usually 
between 19 and 20 

At first Mr Buchanan reduced his specifie gravities to 
the temperature of 15°56 C by Hubbard’s tables, but 
Prof Dittmar, in the course pf his mvestigation of “ The 
specific Alavity of water as a function of salinity, tempaa- 
ture, and pressure,’ succeeded in constructing a much 
better table in which the vanatıon of the coefficient of 
expansion with the salinity of the water 1s taken account 
of, and all Mr Buchanan’s results published in this 
volume have been calculated by it A very ingenious 
graphic method of comparing Hubbards results with 
Dittmar's and converting oneeinto the other 1s given in 
Plate I of Part II 
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In the course of his work Prof Dittmar hit upon an 
elegant method of determining densities, which was found 
to be very satisfactory He filled a water-bath with a 
particular sea-water that had been selected as a standard, 
and kept it at a constant temperature A specific-gravity 
bottle was filled with the same water, stoppered, hung in 
the bath to the balance-pan, and weighed accurately To 
compare any number of samples of water it was sufficient 
to fill up the bottle with the water in question, and again 
weigh ıt immersed in the standard Prof Dittmar con- 
fined himself to making out the relation between salinity, 
specific gravity, and temperature, leaving the relation of 
specific gravity and pressure for subsequent treatment by 
Prof Tait, whose great chain of experiments on the com- 
pressibility of sea-water 1s now drawing to a close, and 
the results of which will shortly be published in the 


Challenger Reports The conclusion Piof Dittmar comes 
to is summed up in the formula— 


y= Sew 
a+ ipet” 


where y 1s the “ salinity” or permılleage of halogen , 4S; the 
specific gravity of sea-water at ¢° relatively to pure water 
at 4° C , ¿Weis the specific gravity of pure water m the 
same way, æ ġ, and ¢ are constants which have been 
determined once for all 

In the chapter on Salinity in Part I Prof Dittmar gives 
a table dealing with 300 samples, collected ın all parts of 
the ocean and from all depths These tables show the 
position, the depth of the ocean at the station, the depth 
from which the sample was drawn, the permilleage of 
chiorine (x), the mean deviation of the mean x from the 
individual results, and the difference between the amount 
of chlorine as calculated from Buchanan’s observations of 
specific gravity, and as found directly by Dittmar 

Mr Bachanan gives in his report all his observations 
classified according to geographical position and depth, 
and arranged in eighteen large tables These record the 
specific gravity of water from all depths in the North and 
South Atlantic, the Southern Indian Ocean, the North 
and South Pacific, and the interesting inclosed seas of 
the Malayan Archipelago The numbers are simply 
given as they were observed, only corrected for tem- 
perature by Dittmar’s table, and all discussion of their 
oceanograpnic significance has been deferred until a 
subsequent occasion 

A series of coloured charts illustrating the bathy- 
metrical and geographical distribution of specific gravity 
over the whole world and m the individual oceans ac- 
companies the memoir These are extremely interesting, 
and in many cases they tell their own story without ex- 
planation, though when the full descriptions are published, 
the value and interest of the plates will be greatly increased 
The track-chart of the Challenger coloured to show the 
surface salinity of the ocean, 1s especially worthy of 
notice , its details have been filled in, and the whole 1en- 
dered mote complete, by the incorporation of the results 
of other exploring expeditions 

The great importance of Mr Buchanan’s specific gravity 
observations will be more readily recognised by the general 
reader when they are elucidated by the work of Prof Tait 
and Mr Buchan, and treated more generally than 1s pos- 
sible m a meye statement of observed figures 


The third part of the volume 1s devoted to the tem- 
perature observations made during the cruite The 
nature of the information contained m the curves 
which make up this part of the work 1s very concisely 
put in the editor’s introduction — 

“It has been deemed advisable to publish, for the 
convenience of scientific men, the*whole of the deep-sea 
observations of temperature made during the voyage of 
the Challenger These aragiven in detail in the accom- 
panying series of 263 plates, which show the latitude and 
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longitude of the station, the depth in fathoms of the 
bottom , the depth at which each temperature was taken ; 
the number of the thermometer , the temperature actually 
observed read to quarter degrees , the error of the thermo- 
meter, and the temperature corrected for inst:umental 
error only” ° 

The temperatues have been plotted by Staff-Com- 
mander Tizard, and a free-hand curve drawn through the 
points Fiom this the “temperature by curve” which 1s 
employed in drawing the diagrammatic sections of the 
ocean showing the bathymetrical arrangement of the 1so- 
thermals ıs taken These sections will be published in 
vol 1 of the Challenger narrative, and to the general 
reader they will present a much more intelligible idea 
of the distribution of oceanic temperature than can 
be given by the study of tables of figuies or curwes for 
separate stations The separate station curves are, how- 
ever, of the utmost value to any one who wishes to make 
a detailed study of ocean temperatures With a direct 
view to such a purpose the curves have been diawn with 
rigid adherence to the numbers in the observation books, 
even the most obyious cases of observational error being 
left uncorrected , for the specialist can easily discover and 
correct them himself, and no one else will notice them 

The temperatute observations, like the specific gravity 
observations, form a rich mine of material with which 
good work may be done Itis shown*by a glance at the 
charts that there are areas in the ocean of great salinity 
and aieas of great dilution , 1t 1s shown that the pressure 
increases uniformly with the depth , 11s known that the 
surface temperature of the water Waries greatly ın different 
latitudes, and that, as the depth increases, the tempera- 


' tule decreases, at first very rapidly, but after the first 


few hundred fathoms with increasing slowness, until at 
the bottom the temperature of the open ocean 1s every- 
where the same, between 34° and 35° FE , it is known also 
that in inclosed seas, o1 ın those where there are sub- 
marine barriers cutting them off fiom the rest of the 
ocean, the temperature assumes a constant value in its 
descent, and sometimes the bottom 1s nearly 20° F 
warme! than that of the ocean at the same depth a few 
nules distant, but thisisallthatiskhnown Itis evident that 
there must be an ocean circulation on a magnificent scale 
going on, a gradual onward sweep of the whole mass of 
the water, but the duection of this mass motion can only 
as yet be guessed at, and its rate 1s utterly unknown The 
material for solving this, the reat oceanograpnic problem, 
1s rapidly accumulating, and when the physical and 
chemical 1eports of the ChaWenger Expedition have all 
been made public, ıt will be strange indeed if a large 
generalisation cannot be basgd upon them, and the dis- 
covery of the secret of oceafl circulation be added to the 
many discoveries which have been made by the scientific 
men of the cruise 

The nature of this volume, both on account of the sub- 
jects with which it deals and the*numbei of formule and 
long tables of numbers it contains, must have made the 
task of editing it no light one, and the accuracy of every 
part, the almost entire absence of typographical errors, 
and the beauty of the “ithographed charts show that 
authors, editor, engravers,&nd printers have alike exerted 
themselves to produce a volume worthy of being the first 
to record the physical and chemcal work of the Chal- 
lenger Expedition TIUGH ROBERT MILL 


SPECIALISATION IN SCIENTIFIC STUDY! 


HERE once was a scienee called “natural philo- 
sophy,” which, lke some qold synthetic types of 
animals, held in itself all the learning that applied to 
physical facts „ By the beginning of this century this 
science of natual things had become divided to physics 
and natuial history These division® have since spiead, 
+ 
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hike the divisions of a polyp community, until now natural 
history has more than a dozen named branches , and in 
physics the divisions are almost as numerous ‘Thee are 
now at least thirty named and bounded sciences , each 
name designating a particularly limited field, in which 
there are able men who wok their days out in labour 
that does not consider the rest of nature as having any 
relation to their work 

This progressive division of labour follows a natwal 
law and it 1s perhaps fit that science should itself give a 
<apital illustration of the application of this law to forms 
of thought, as well as to the more concrete things of the 
world , but it is an open question whether or no it 1s ad- 
vantageous to the best interests of learnmg There can 
be no question that the search for truth of a certain 
qualsty is very gieatly helped by this piinciple of divided 
labour If a man wish to get the most measurable yield 
out of the earth in any way, the best thing for bım is to 
stake off a very small claim, tie himself down to it, fer- 
tilise ıt highly, till ıt incessantly, and forget that there are 
blossoms or fruit beyond his particular patch, for any 
moment of consciousness of such impracticable things as 
grow beyond his field 1s sure to find expression when he 
comes to dig his crop, whether his crop in the intellectual 
field be elements or animals, stars 01 animalcule The 
harvest of things unknown is most easily won in this 
kitchen-gardéning way of work 

The world needs, or fancies that it needs, this kind of 
work , and it 1s now of a mind to pay mote of its various 
rewards for the least bit of special and peculiar know- 
ledge than for the widest command of vaned learning 
In a thousand ways it says to its students, not only as of 
old, “ Study what you most affect,” but, “ Efect that study 
altogether, know the least thing that can be known as no 
peerage knows it, and leave the universe to look after 
itse 

This is the prescriptiors of our time We are now pro- 
ceeding on the unexpressed theory that, because no man 
can command the details of all science, therefore he shall 
know only that which he can know in the utmost detail 
We seem to be assuming, that, 1f many separate men 
each know some bit of the knowable, man ın general will 
in a way know it all, that when, in another hundred 
years of this specialisation, we have science divided into 
a thousand little hermit-cells, each tenanted by an iniel- 
lectual recluse, we shall have completed our system of 
scientific culture No one tan be so blind to the true 
purposes of learning as to accept this condition of things 
as the ideal of scientific labour It may be the order of 
conquest, the shape in which the battle against the un- 
known has to be fought, hyt beyond ıt must le some 
broader disposition of scientific hfe.—some order in which 
the treasures of science, won by grim struggle in the wil- 
derness of things unknown, may yield their profit to man 

The questions may fairly be asked, whether we have 
not already won enough*knowledge ftom nature for us to 
return, in part, to the older and broader ideal of learning , 
whether we may not profitably turn away a part of the 
talent and genius which go to the work of discovery to 
the wider task of comprehensfén , whether we may not 
again set the hfe of a Humbolf&t along with the hfe of a 
Pasteur, as equally fit goals for the student of nature 

Until we set about» the system of general culture in 
science, it will be neaily impossible to have any proper 
use of its resources in education A sound theory of 
genera] culture ın science must be preceded by a careful 
discussion of the mind-widening powe: of its several lines 
of thought This determmation cannot be made by men 
versed only in then own specialties , 1t must be made by 
many efforts to determine by comparison what part of 
the sciences have the most important power of mind- 
developng At present there are few men whose opinion 
on such a subject $ worth anything, and the number, 
constantly grows less 
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The greatest difficulty partly expresses itself ın, and 
partly rises from, the multiphcation of societies which 
include specialists as members, and specialties as the 
subjects of their discussions We no longer have much 
hfe in the old academies, where men of diverse learning 
once sought to give and receive the most varied teaching 
The geologists heid apart from the zoologists and in 
zoology the entomologists have a kmgdom to themselves , 
so have the ornithologists, the 1chthyologists, and other 
students “That ıs not my department,” is an excuse for 
almost entire ignorance of any but one narrow field If 
naturalists would recognise this “ pigeon-holing,” not only 
of their work, but of their interests, as an evil, we might 
hope to see a betterment Until they come to see how 
much 1s denied them ın this shutting-out of the broad 
view of nature, there is no hope of any change Special 
societies will multiply , men of this sort of learning will 
understand their problems less and less well, until all 
science will be “cavzare to the general,” even when the 
general includes nearly all others beyond the dozen experts 
in the particular line of research 

The best remedy for this narrowing of the scientific 
motive would be fo. each man of science deliberately to 
devote himself, not to one, but to two ideals, z e thorough 
individual work in some one field, and sound comprehen- 
sion of the work of his fellows in the wide domain of 
learning—not all learning, of couse, for life and labour 
have limits, but of selected fields In such a system there 
will be one society-hfe meant for the promotion of special 
research, and another meant for the broader and equally 
commendable work of general comprehension 

It 1s in a certain way unfortunate that investigation 1s 
to a great extent passing out of the hands of teachers 
This, too, 1s a part of the subdivision work , but 1t 1s m 
its general effects the most unhappy part of it As long 
as the investigator 1s a teacher, he 1s sure to be kept on a 
wider field than when he becomes a solitary special 
worker in one department 

The efforts now being made for the endowment of re- 
seaich will, 1f successful, lead to a still further tendency 
to limit the fields of scientific labour A better project 
would be to keep that connection between inquiry and 
exposition from which science has had so much profit in 
bygone times 





TWO GREEK GEOMETERS 


R ALLMAN in his article “On Greek Geometry 
from Thales to Euclid,” in the current volume of 
Hermathena (vol v No 10), discusses in Chapter IV the 
discoveries of Aichytas of Tarentum, and in Chapter V 
those of the Gieek geometer Eudoxus of Cnidus 
Aichytas was a contemporary of Plato (428-347 BC), 
probably senior to him, and saved his life when Plato was 
in danger of being put to death by the younger Dionysius, 
These particulars and others of mterest aie skilfully 
arrayed by the author, one only of these we recall, viz. 
Horace’s reference to the death of Archytas by shipwreck 
m an ode (Book I 28), m which he recognises his 
eminence as an arithmetician, geometer, and astro- 
nomer Unfortunately no undoubted works of his 
have come down to us, the authenticity of some that 
have been attributed to him is here dsscussed, but 
these do not treat of geometry In former chapters 
his contributions to the doqfrine of proportion and his 
demonstr&tions of theorems as well as solutions «of 
problems have been noticed Here the question of his 
identity with the Architas of Boethius’ Ars Geometri@ 1s 
discussed, and a strong case made out for the same The 
connection of Archytag with the Dehan Problem (already 
touched upon in Hermathena, vol 1) next comes under 
consideration, and the passage ın Eutocius is translated 
at length and accompanied byea figure An enumeration 
of the theorems which occur in this passage 1s made, 
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whence we see that this geometer “ was familiar with the 
generation of cylinders and cones, and had also clear 
ideas on the interpretation of’surfaces , he had, moreover, 
a correct conception of geometrical loci and of tneu appli- 
cation to the determination of a point by means of their 
intersection ” Dr Allman further maintains that in this 
solution “the same conceptions are made use of, and the 
same course of reasoning 1s pursued, which, in the hands 
of his successor and contemporary Mencechmus, led to 
the discovery of the three conic sections Such know- 
ledge and inventive power surely outweigh in ur portance 
many special theorems” In arriving at these views he 
has to combat (which he does in some detail and appa- 
rently with success) the reasoning of Cantor, which is 
“based on a misconception of the passage in which the 
word róros occurs” Dr Allman insists that rowos means 
place and not éccus (as used by mathematicians) The 
whole discussion 1s well worthy of the careful attention of 
all interested ın the history of geometry we must forbear 
to enter into the matter further 

Eudoxus (born about 407 BC), a pupil of Archytas, 
was an astronomer, geometer, physician, and lawgiver, 
and hence a noteworthy man in more ways than one 
Here again Dr Allman, one of whose great merits 15 his 
independence and his thorough examination of the orginal 
authorities, differs from Boeckh and Grote, but we cannot 
give details A full discussion of the additions to geo- 
metry made by Eudoxus follows, and from it we learn 
how great he was as a geometer, his contributions to 
astronomy must be sought for elsewhere, though they too 
come under notice “ This eminent thinker—one of the 
most illustrious men of his age, an age so fruitful in great 
men, the precursor, too, of Archimedes and of Hipparchus 
—after having been highly estimated in antiquity, was for 
centuries unduly depreciated , and ıt 1s only within recent 
years that, owing to the labours of some conscientious 
and learned men, justice has been done to his memory, 
and his reputation restored to its original lustre” The 
article under notice will considerably conduce to this right 
placing of Eudoxus, amongst whose merits the least 1s 
not that he was a true man of science “Of all the 
ancients, no one was more imbued with the true scientific 
and positive spirit than was Eudoxus” Five reasons for 
this statement follow, and the article closes The whole 
paper ıs a most interesting as well as valuable one, 
indeed the interest grows as the author approaches his 
goal, and we venture to predict for Dı Allman, when his 
aiticles appear in a volume, a most cordial welcome from 
all mathematicians 





THE ROYAL GARDENS AT KEW 


THE Report of the Duectoi on the Progress and Con- 

dition of the Royal Gardens at Kew for the year 1882 
was unavoidably delayed It beais date only fiom 
November 1, 1883, and was not published until well on in 
1884 The date of the Report has, however, nothing to 
say to its interest and meiit, and there 1s always plenty of 
both ın these too short accounts of the great work carned 
on at Kew Passing over some details, noting that the 
amount of damage which the collections have suffered 
has been notwithstanding the unprecedented numbe1 of 
visitors, praetically 72/4, and that the lecture-classes for 
young gaideners continue to give satisfactory results, we 
find an account of the formatgon of a Rock Gaiden at Kew 
The site selected hes between the wall boufiding the 
Heibaceous Ground on the east and the New Range on 
the west The’genetal idea in laying out this space was 
to imitate in some measuie the rocky course of some 
Pyrenean stream, the dry bed 1s represented by the broad 
walk (8 feet wide and 514 feet long), while on either side 
are the rock-piled banks, in the m-erstices and pockets of 
which grow the Alpine plaats, and above all are thiccets 
of box and rhododendrons Tree stumps have been 
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somewhat freely used here and there That some plants 
grow well on them will be admitted , that by their decay 
they require renewal 1s their chief drawback The col- 
lection of 2630 plants bequeathed to the Gardens by Mr 
Joad formed a splendid commencementto the Rock Garden 
series, and this section of the grounds has long since 
proved not only a centre of attraction to the general 
visitors, but has been a source of pleasure and profitable 
study to many an amateur gardener An apology is 
made for not attempting some geographical arrangement 
of the Alpines, one was hardly needed Where the plants 
grow best’there ought to be their (artificial) habitat, and 
the practical gardener well knows what strange bed- 
fellows plants often are, ard how marvellously they vary in 
their tastes Within the last six weehs we noted two 
finely-grown plants of that popular Alpine cudweeg, the 
edelweiss, one was flowering out of a crack in a dry 
limestone wall, the other was on a deep clay bank 
The elaboration of the natural family of the palms for 
the “Genera Plantarum’ of Bentham and Hooker led 
the Director to make a critical study of the species of 
palms in cultivation at Key, the collection of which 
proved to be of uneapected richness In an appendix isa 
classified list of 420 palms at present in cultivation at 
Kew This collection has now but two 11vals—the mag- 
nificent collection at Herrenhausen, Hanover, chiefly 
made by Herr Wendland, and that ‘of the unrivalled 
tropical gardens at Buitenzorg in Java . 
The 1eport about the Arboretum shows an enormous 
amount of work accomplished While the collection is 
one of the richest ın existence, 1ts fmportance ıs gradually 
more and more dawning upon those interested 1n planting, 
and its national importance in this respect should not be 
overlooked 
The part of the Report giving extracts from the large 
colonial correspondence that centres at Kew 1s full of 
interest, none the fess so that much of the information 1s 
of a date often far on ın 1883 The Argan tree seems likely 
to be acclimatised at Natal from seeds sent from Kew The 
india-lubber (Ceara), introduced from Kew into Ceylon, 
seems ın a fair way of paying as well as Cinchona Dı 
Timen says it will grow anywhere up to almost 2500 feet, 
and its commercial success 1s most satisfactory ‘“ About 
six months ago (October 24, 1883) some Ceara-rubber 
seed was imported fiom Ceylon into Southern India 
The produce of these trees may now be seen fiowishing 
in a wonderful manner at the foot of the Neilgherry Hulls 
The :apid growth of the trees ıs marvellous Some which 
were six months old from seed were fully eight feet high , 
and a cutting, said to have been planted scarcely six 
months previously, was quitgeight feet high, and was in 
blossom It seems to thiive on poor soil, requires shelter 
but not shade, and very little ram The demand for the 
produce seems to be unlimited” Of the mahogany seeds 
sent from Kew ın 1868 to Mauritius, nine of the trees 
raised bore seeds in 1881, and ntimerous seedlings were 
found self-sown Ina report fiom the Seychelles allusion 
is made to “ three different diseases which have seriously 
affected the cocoa-nut palms,” whereby laige forests of 
these valuable trees have“been destroyed No details are 
given as to what these diseases are, though they “have 
nearly stopped their depredations since 1882” In the 
same report ıt is mentioned that the remains of the 
clove plantations cover “ about 250 acres ”—surely a mis- 
take Its also stated that the Liberian coffee sent from 
Kew in 1880 has proved a success, and that about 100 
acres of ıt have been 1ecently planted The report on 
Cinchona robusta quotes with appioval Dr Trimen’s 
views on the hybrid forms of the Nilgiis—known under 
the names pubescens and magutfolia—now settled to be 
hybrids between C succeruéra and C officinalis 
Among the mote important additions to the Herbarium 
may be mentioned theecollection of “European and exotic 
‘iichens made by the Rev W. A Leighton, the type speci- 
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mens of Mr Wilson Saunders’s Refugıuum Botanicum, 
the Madagascar collection of the Rey R Baron—this 
latter of over 1100 species 
t Reference is also made to the “ North Gallery,” an 
illustration of which ıs added to the Report The collec- 
tion of separate pictures of plants ın the gallery amounts 
in number to 627, and has since been added to 

It will be seen from this brief sketch of Sir Joseph 
Hooker’s Report that the work done at Kew 1s as varied 
as it 1s important, and that our colonies directly and our 
mother country mdirectly are under lasting obligations to 
the zeal and energy of all concerned ın the management 
of this great institution 





MR THORODDSEN’S GEOLOGICAL 
EXPLORATIONS 


ALTHOUGH situated at a comparatively short dıs- 

tance from Europe, and notwithstanding the frequent 
visits of late years by Enghsh tourists, Iceland 1s yet very 
far from being a well-known country The upland 1s 
still, for the most part, an unexplored region, and there 
are whole districts where no man, native or foreign, ever 
set his foot, owing, chiefly, to the difficulties and dan- 
gers which attend travelling through these wildernesses 
Foreigners trayel mostly along beaten tracks , they come 
mostly without having acquired any previous knowledge 
of the peculiar nature of the country, consequently not 
knowing what parts are most worth visiting or exploring 
Yet these regions are eminently interesting for students 
of natural science, being’ filled with innumerable glaciers, 
some of enormous magnitude, with multitudes of vol- 
canoes, eruptive springs, &c, which it 1s of the greatest 
importance should be scientifically explored and described 
In order to obtam reliable information about these up- 
land wilds of the country, the Government of Iceland 
have commissioned Mr fh Thoroddsen to undertake 
systematic explorations with a view to establishing the 
geology of the country on a sound basis, and correcting its 
geography where necessary , for this purpose he has already 
undertaken various expeditions In the course of last 
summer (1883) he explored the peninsula of Reykjanes and 
its upland connections Although this part lies in close 
proximity to the mhabited parts of the country, it has 
hitherto remained for the most part a zerra incognita on 
account of the innumerable waterless and utterly barren 
lavas which are crowded ifto it, and make travelling 
excessively arduous Formerly people only knew that 
within historic times two volcanoes had been active in 
these parts Mr Thoroddsen has now determined the 
existence and site of no less tgan ¢hzrty separate volcanoes 
with at least seven hundred craters In each case he has 
made all necessary measurements, and has constructed a 
geological map of the whole district? The aggregate 
extent of the lavas covers about 44 square (geographical) 
miles Out of the lavas up and down this tract there rise 
mountains composed of tufa and breccia, and through 
these the eruptions of the volcanoes proper have found 
their vent Cases of individual yolcanoes being built up 
in one spot by repeated eruptiogs are rare The craters 
are in most cases traceable in distinct long 10ws, like 
pearls on a string, along terraces of tufa, situated along 
chasms through whiclt the lava welled out In some 
places there are no craters, the lava having boiled out of 
the chasm over either side of 1t, im which cases the rift 
remains open with its brims covered with a glazed crust 
of lava In other locahties are found volcanoes of colossal 
size, broad sublevations ðr convexities of lava, with a 
large crater at the apex.from 800 to 1000 feet ın diameter, 
instances of which are Skjaldbreid, 3400 feet, and Heidin- 
Há, 2000 feet above the level of the seg Throughout 
the lava stretches ong comes upon enormous fissures all 
following the same direction as the rows of the craters, 
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namely, south-west to north-east All about this district 
there are also found numbers of hot springs, solfataras, 
and boiling clay-pits This peninsula, Mr Thoroddsen 
maintains, must be one of the most thoroughly burnt 
spots on the globe, and a pre eminently instructive tract 
for geologists who make volcanic manifestations the 
speciality of their study 

This summer Mr Thoroddsen is engaged in exploring 
the enormous lava wilderness of Odddahraun, covering 
the central part of Iceland, and, as yet, for the most part 
entirely unknown In the glaciers to the south of this 
wilderness great eruptions have taken place of late years, 
about which nothing 1s known, no one having as yet 
ventured mto these wilds, lying 3000 to 4000 feet above 
the level of the sea The difficultres of exploration here 
are enormously aggravated by the utter barrenness of the 
region, by scarcity of water, and by the frequent snow 
tempests by which the region 1s constantly harned even 
in the midst of summer Even the compass ıs not to be 
relied upon, on account of the mass of iron which enters 
to such a large extent into the composition of the lava 


Akreyri, June 24, 1884 


Grimsey 1s the name of a small island, situated in the 
Arctic Ocean, about 22 English mile due north of the 
promontory which divides the bays of Eyjafjord and 
Skagafjord ın Northern Iceland It is inhabited by 
88 human beings, debarred from all communication with 
the outer world, and equally ignorant of its motive thought 
as of its stirring events Their intercourse with outward 
surroundings 1s confined to Arctic ice and ceaselessly 
recurring storms Only once or twice a year they manage 
in their small open boats, at a perilous risk, to effect a 
landing on the mainland, for the purpose of obtaming by 
barter their necessaries of life at some of the north coast 
trading stations 

The island having never before been visited by a 
naturalist, I eagerly embraced the opportunity of joining 
the governor of the North District on an expedition to it, 
undertaken at the instance of the commander of the gun- 
boat Deana, Capt O Irminger, of the Danish navy In 
the evening of June 19 we steamed, in calm weather, from 
Akreyri down the broad bay of Eyjafjord, enjoying the 
Imposing scenery of the mountains on either side, ht up 
by the subdued vermilion tints of the nocturnal sun glare, 
when we reached the mouth of the bay, we had a full, un- 
intercepted view of the midnight sun, resting on the 
oceanic sky-line, like a ball of fire behind a veil of blood 
Out of the inert calm of the deep, which looked like 
polished glass, there rose on either side of us black pre- 
cipitous rocks that formed, as ıt were, the advanced basis 
of the snow-capped mountain-tops, which determined our 
sky-lme in the landward distance 

We reached Grimsey at three o’clock in the mormng of 
the 2oth, still, as good luck would have it, favoured by the 
same calm weather and quiet sea—both being the indis- 
pensable condition of effecting a safe landing on the 
island We took the shore just below the parsonage in 
a bight formed of precipitous rocks made of basaltic 
columns, here and there split up by yawning caves, and 
having succeeded in clambering to the top of the rocks, 
we set about eaploring the island 

The formation of Grimsey 1s basaltic throvtghout, and, 
geologically speaking, resembles, closely on the whole, 
the stratification of Northera Iceland From its non- 
volcanic Mature one may therefore fairly assume that, 
once upon a time, if must have been connected with the 
mainland But, though not volcanic itself, ıt seems that 
Grimsey 1s not very far removed from the hnes along 
which the active subferranean fires in Iceland are 
operating At various times the mhabitants state they 
have observed towards the south-east signs of sub- 
mame volcanic action, and té&vards Tyornes (SSE) a 
column of fire was distinctly observed breaking through 
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the surface of the sea in 1868, this, too (one of the 
northernmost promontories of Iceland), has frequently 
been visited by violent earthquakes, notably so in 1872 
Towards the east the island rises precipitously out of the 
sea to the height of upwards of 300 feet, but slopes to the 
westward, where all the habitations of the people are 
scattered about The fiora is scanty, and the plants 
stunted in a remarkable degree, as far as I had oppo- 
tunity to observe, the vegetation seemed to bear a dıs- 
tinct Arctic 1mpiess as compared with that of the main- 
land The sward 1s coveted with Arctic willow (Sar 
erbacea), resembling the same plant when met with on 
the mainland at an elevation of 1500 to 2000 feet above 
the sea-level The flora of the eastern portion of the 
island 1s much more varied, as compared with that of the 
western, owing to the soi] being much more fertile there 
from the guano deposited by the multitudes of birds 
which haunt that part of the island Every ledge of 
rock 1s covered with the so-called “ Skarfa-k4l” (scurvy- 
kale, scurvy-grass, or spoon-wort, Cochlearia offictnalts) 
Altogether I managed to collect hee between fifty and 
sixty species of plants, all of which are also found on the 
mainland, only these are of a more stunted growth No 
heath vegetation occurred, and no ligneous, 1f I except the 
above mentioned willow, which only grows to the height 
of one inch and a half 

The temperature of Grimsey 1s much milder than 
might be supposed from the geographical position of the 
island Although it ıs visited every two out of three 
years by the Arctic ice, the average temperature of the 
year ıs +1°4 Celsius August is the hottest month in 
the year, +7%° C , March the coldest, — 34°C The 
highest degree of heat ın 1876 was + 20° C , the greatest 
cold in 1880, - 30°C The mildness of the temperature 
is accounted for by the fact, ascertained of late years 
beyond a doubt, that a small branch of the Gulf Stream 
splits off from the main current on encountering the 
resistance of the western submanne spurs of the rocky 
masses on which Iceland is built up, the flow of which 
branch, on wheeling round the north-western peninsula 
of the country, takes an eastward direction along the 
whole extent of the northern coast The average tempera- 
ture of the sea round Grimsey is about 4° C in January and 
3°C ın February The pastor of the island, M Pjetur Gud- 
mundsson, has fo. many years been engaged m exceed- 
ingly careful meteorological observations on behalf of the 
Meteorological Institute of Copenhagen This most 
worthy gentleman, hving here in conspicuous poverty, like 
a hermit divorced from the world, though he has the 
comfort of a good wife to be thankful for, is not only re- 
garded as a father by his primitive congregation, but 
enjoys moreover the reputation of bemg in the front rank 
among sacred poets in modern Iceland 

The inhabitants derive then hvehhood, for the most 
part, from bud-catching, nest-robbing, and deep-sea 
fisheries The precipices that form the eastein face of 
the island are crowded with myriads of various 
linds of sea-fowl On every ledge the birds are 
seen thickly packed together, the rocks are white with 
guano, or green-tufted with scurvy-grass , here everything 
is in ceaseless movement, stir, and flutter, accompanied 
by a myriad-voiced concert from screamers on the wing, 
from chattesers on domestic affairs in the rock-ledges, and 
from brawlers at the parhament of love out at sea, the 
surface of which beneath the rocks ıs literally thatched at 
this time of the year with the wooing mufiitudes of 
this happy commonwealth If the peace 1s broken by a 
stone rolled over the precipice, or by the report of a gun- 
Shot, the air is suddenly darkened by the rising clouds 
of the disturbed birds, which, viewed from the 10cks, 
resemble what might be taken for gigantic swarms of 
bees or midges 

The method adopted fo» collecting eggs is the follow- 
ing —Provided with a strong rope, some nine or ten stal- 


wart men go to the precipice, where ıt 1s some 300 feet 
high, and one of the number volunteers or is singled out 
by the rest for the penlous “szg, ze “sink,” or “ drop,’ 
over the edge of the rocks Round his thighs and waist, 
thickly padded generally with bags stuffed with feathers 
or hay, the “ segantadr,” “sinkman,” or “diopman,” ad- 
justs the rope m such a manne as to hang, when dropped, 
ina sitting posture He ıs also dressed in a wide smock 
or sack of coarse calico, open at the breast, and tied 
round the waist with a belt, into the ample folds of which 
he ships the eggs he gathers, the capacity of the smock 
affording accommodation to from 100 to 150 eggs at a 
time In one hand the “sinkman” holds a pole, 16 feet 
long, with a ladle tied to one end, and by this means 
scoops the eggs out of nests which are beyond the reach 
of hisown hands When the purpose of this “ breath- 
fetching” “sink” 1s accomplished, on a given sign the 
“drop-man” is hauled up again by his comiades This, 
as may readily be imagined, 1s a most dangerous under- 
taking, and many a life has been lost over ıt in Grmsey 
from accidents occurring to the rope! 

For the pursuit of the fishery the island possesses four- 
teen small open boats, in which the men will venture out 
as far as four to six miles cod-fishing, but this 1s a most 
hazardous industiy, owing both to the sudden manner in 
which the sea will rise, sometimes even a long time in 
advance of travelling storms, and te the difficulty of 
effecting a landing on a harbourless island 

Now and then the monotony of the life of the nhabit- 
ants 1s broken by visits from foreigners, mostly Icelandic 
shark-fishers, or English or Frengh fishermen 

Of domestic animals the islanders now possess only a 
few sheep Formerly there were five cows 1n the island, 
but the hard winter of 1860 necessitated their extermina- 
tion, and since that time, for twenty-four years, the people 
have had to do withott a cow! Of horses there are only 
two at present in the island! Strange to say, the health 
of the people seems, on the whole, to bear a fair com- 
parison with more favoured localities Scurvy, which 
formerly was very prevalent, has now almost disappeared, 
as has also a disease peculiar to children, which, in the 
form of spasm, or convulsive fit, used to be very fatal to 
infant life in former years 

Inexpressibly solitary must be the life of these people 
in winter, shut out from all communication with the outer 
world, and having in view, as far as the eye can reach, 
nothing but Arctic ice Theeexistence of generation after 
generation here seems to be spent ın one continuous and’ 
unavailing Arctic expedition , The only diveision afforded 
by nature consists in the shifting colours of the flickering 
aurora borealis, in the twinkling of the stars ın the heavens, 
and the fantastic forms of = eters icebergs No won- 
der that such surroundings should serve to produce a 
quiet, serious, devout, and down-hearted race, in which re- 
spect the Grimsey men may perhaps be said to constitute a 
typical group among their compatriots However, to dispel 
the heavy tedium of the long winter days, they seek their 
amusements in the reading of the Sagas, in chess-play- 
ing, and in such mild dissipations at mutual entertain- 
ments at Christmas-tin® as their splendid poverty will 
allow è TH THORODDSEN 
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SEATS IN RAILWAY CARRIAGES 


[IX a recent article in Sczence et Nature the writer, after 
animadverting on the lateness of the day at which 
shoemakers have at length begun, though still very imper- 
fectly, to take account of the osseous framework of the 
human foot, proceeds to investigate the relation between 
t This is a fate that befalls too many of the “‘sinkmen” of Iceland, for 
there are numbers ofsthem all round the coast It would be easy, ata very 
smal cost to the treasury of Iceland, to provide a perfectly safe movable 
apparatus for every district, where life must®be sustamed at the above- 


described nisk The atithonties would, no doubt, readily meet any reason- 
ible request on the subject —E M 


a. 


human trunk and that of the 

i vay carriages, designed for 

: ‘ing posture the pelvis has 
m the support of the upper part of the 


as these are wanting, the body will tend of itself; unle 

counteracted by an effort of will and nervous force, to 
bend forward, till at last the forehead finds the knees to 
lean on. The position of the body in sitting is all 
the easier, and its rest all the more complete, the 
more decided is the inclination. of the back of the seat 
and the more obtuse is the angle formed by the trunk an 


ports for the back, the shoulders, and the head.” 


< This inflection on the part of the backbone, 
g to the mokjlity of the trunk, imposes on it 


Fic. 4. 
$ 
tinual balancing movement, the 
every time the head and 
he other. Such balancing 


Fig. a. 
necessarily also attended By a certain ex- 


rgy% To allow the upper part of the 
omfortably at rest there must be sup- 


| 
| 
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the thighs. Seats such as the dormeuses realise the most 
favourable conditions in this respect. | AR 

Fig. 2 represents a man comfortably seated 
propped. The back of the seat supports him prir 
under the shoulder-blades, offers the chest a d 
to sink in, and altogether keeps the upp 


body in a free and easy position, Fig. 3. shows the same 


person in a similar position, but with his head resting 


railway carriages. 

Fig. 4, on the other hand, represents the profile. 
man seated as passengers are in many of our a 
first-class carriages. His position is perceiv 
forced one in contrast with that just noticed 
















7 "6 reproduces the comfortable position in- 
wie n Fig. 3,and at the same time represents the 

= profile of the. pack of the seat. actually in use in our rail- 

way carriages. ‘On comparing this profile with the posi- 
“tien of the man comfortably supported, the following 
defects in the back of the seat are observed :— 

1, It is too vertical. 

2. It allows an empty space between the lumbar verte- 
bree and the lower extremity of the shoulder-blade exactly | 
at the place where one is in the habit ‘of putting a 
cushion “ behind the back,” as it is called. 

3. It is at least half a ‘foot too high, and so makes it 
impossible for the head to rest behind. It is customary 

to make the back of the seat tally with the height of a 
man of average size seated bolt upright. 

Under the actual conditions, such as 
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described, what becomes of the traveller when sleep at 
length overtakes him? Little by little he slides down on 
his seat till the lower extremity of his shoulder-blades, 
which has most need of support, finds the most sensible 
projection, which, as the backs. of our railway carriages 
actually are, is precisely where it is least serviceable—at 
a point, namely, on a level with the region of the pelvis. 
Lastly, the head inclines forward or to the side, if it does 
not bury itself in the breast (Fig. 7). 
Fig. 8 gives a front view of the face of the bench serv- | 
ing as the back of the seat. In the centre is seen a 
stuffed projection, on each side of which a passenger | 
may rest his cheek. The shoulder, getting no separate , 
support, must contrive to lodge itself between this stuffed 
projection and a kind oF plateau fixed in the side of the 
: Back of the Barve : hich, situated about a hand’s 
Z ers, a resting-place to the elbow 
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ANE Ww PRINCIPLE OF MEAS URING HEAT 


T HE following method is intended to fulfil some con- 
_ ditions which probably will be more and more 
urgently required in the progress of modern science :— 
I. Measurements of heat should be executed at constant | 
temperature, te, withoul the aid of thermometers. Every 
7 variation of temperature during calorimetric efperiments | 
z -unavoidable errors and necessitates corrections and 
ations The accuracy of the thermometric method 
/ i nault], which now predominates 
ivąjled, only in those cases _ 
be measured i is developed i in | 
the course of a fe minutes ; it is seriously im- 
paired whenever the. ‘experiment lasts longer, while the , 
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the modern calorimetric method 

inconvenience by | executing: al m 
melting-point of ice, Bunsen’: 
ever, not exempt from. orr 
with the use of this in 
be well acquainted wit 
scribes that the o 


had: abundant a 


ice [= 1'090686]* to that of water [= 1° 000000]. dmit- 


able if the water has begn boiled- assiduoi 


_ but moves upon the rapidly-sloping branch of a curve: jus 
` in the immediate vicinity of thé melting-point. 
` pose the water in the. external vessel to be 





ico-melting. ‘mettiod-of Lavoisier 


sens. ice- cal 
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a snow. Although I hav 

he purest snow at my disposa 
lare, having tried, in company wi 
le winter 0. > obtain reliable results ji 





I do not hesitate 
Prof. Nilson, a ¥ 
the original arran 
ment would. bei ae l 















o C. Still the advantage: of his 
prevent variations in the position of hee me 
but to make them quite regular. These ‘variation: 
declared by some physicists to depend upon. the vaci 
_lation of alcepner pressure; ‘but I think that the real d 





Figs! 


' cause of the ines: of the index of the instrument. 


lies in the peculiar behavioug of the ice in the vicinity of- 
its melting-point. It was believed hitherto (and Bunsen’s - 
method theoretically rests upon this assumption) that ice: 
at o” C, suddenly changes its specific roume from that of. 




















that this assumption s rpe tue with regar 
lutely pure ice, but in every kind of froze 
contains the smallest trace of impurity (wl 


sh g 
vessel) the transition of ice into liquid water is not sudde 
but gradual, and begins a ready a little below © C. Such 
ice does not attain its maximum of volume exactly at o° C, 
but some hundredths or tenths df a Centigrade degree 
below o° (dependent upon its relative purity). Graphic 
representation? shows that the co-ordinate of specific. 
volume of the ice comes not to a poinz’ d'arrêt at zero, 





pure than that of f the: 


by oe thor in ‘hie search, $ 
Epe a-expeditionens wet, lakgtagels,” Ba, ii ph Ta 
2 See the paper ‘Upon Water and Ice,” ae cou Perters £ a 





2 emper. 2 ure, f.e. its Danem will 1 be magnitude of the caloric units. nid by. thei ice 
a. few thousandths of a Centigrade higher, and | meter of Bunsen, and why this instrument is alw 
ime of the ice in the- calorimeter will move down- | 7rically graduated, although its principle ought to all 
ape of absolute measurements. 
Il. The amount of heat developed in calorim 
experiments should be directly trans ormed into work 
measuredin absolute units[k ogram e 
branch of physical science t 
beginning to introduce itself, as 
magnetism, &c. In thermal d 
advantage that the mechanic ur 
than the thermic units, and Car 
determined. | 
Ill. The principle should be applicable to tl 
ment of all kinds of caloric energy: as, specif 
radiant heat, the heat absorbed or developed by. 
Feacltons, &e.—It must be remarked that Fh ’ 
experimented only with radiant heal. 
intended for other kinds of heat is under 
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he branch « Athe curve in the age to gain 
rature of the surrounding medium. Then the 
ndex will move slo backwards ; in the other case the 
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but as this will take some Hi : 
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; attention of Fees to , the principle of. the 1 

which I foresee can be developed and varied in an 
tude of ways. In case the matter should interest anybod 
| sufficiently to make him try it experimentally, I will g 
/ some information in order that he may not be de 
those difficulties which have bafiled my own 
| nearly six years, The principle is extremel 

will be easily understood by a g ) 

(Fig, I) | 

Let a beam of heat. ray: 

of th® reservoir A, whic 

the thermometer af indica pe he 
air in A zzereases, let mercury escape through the stop- 
cock ¢. Thereby the air expands, and the heat received 
by radiation is transformed into mechanic work, ast 
level of mercury if B sinks under the influence. 

; Shee ak may be a to Po expanding force imparted to the air by the rad 
re. nis Deen much d®pute about the absoļute t I denote this in the @llowing by the siga N 
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As the air in A inthis case has expanded ¢sothermically, 
the mechanic work is represented by the equation 


r = Poy log ee , 
DE Ty 
- where Ž, v are the initial pressure and volume of the air 
> in A, and v is its volume after the expansion. If we 
_ Suppose that a beam of sun rays during a minute has 
fallen upon the blackened surface of a through a hole 
of a square centimetre, and that the experimenter has 
neutralised the tendency of the air to increase in tempera- 
ture by careful manipulation of the stopcock c, which 
allows the air to expand its volume as it displaces the 
escaping mercury—suppose that in this way the cooling 
effect of the expansion has neutralised the tendency of the 
air to augment its temperature under the influence of the 
heat radiation, so that the index of the thermometer has 
been kept constantly at its initial point, then the entire 
amount of solar heat imparted to the glass reservoir A is 
converted into mechanic work by means of the isothermic 
dilatation of the air, and the value of x found by the 
above equation represents what is called by modern 
scientists “the solar constant.” } 

It is obvious that the chief difficulty lies with the thermo- 
meter. The indications of this part of the instrument must 
be extremely sensitive (up to some thousandths of a degree 
Centigrade) and zus¢antaneous, in order that the experi- 
menter may be able to regulate the expansion so that a real 
isothermic dilatation takes place. I judged that only two 
kinds of thermometers could suit the purpose, and tried 
first a differential glass thermometer. This is in fact very 
sensitive, but as the pressure in A diminishes during the 
experiment, the bulb a expands somewhat, and this has 
a disturbing influence upon the index. I next inserted in 
A a network of very thin thermo-electric elements (combina- 
tions of iron and German silver), and observed the alter- 
ations of temperature of the air in A by means of a mirror 
galvanometer. As I found the ordinary system of magnets 
in galvanometers far too heavy for the instantaneous 
deflections here required, I constructed a new kind of 
galvanometer, whereof I give a schematic view in Fig. 2, 
because I think that it may really do some good work 
_ in other cases, as it proved to be extremely sensitive. 

> The dotted lines represent a system of two concentric 

(annular) magnets made of steel springs (from watches), 

each magnetised to saturation between the poles of a 
=o powerful Plucker electro-magnet. They are combined in 
“the astatic manner, but the dimensions of the material 
-< sare chosen so that the za#er magnet has just sufficient 

force to keep the whole system in the magnetic meridian. 

The figure shows the position of the insulated copper 

wires relatively to the magnets. M is a mirror of very 

thin silvered glass; CC is a massive copper ring. I 

tested the sensibility of the instrument by adiabatic ex- 
pansion of the air in a. This was effected by opening 

, the stopcock C for a moment. The slightest dilatation of 
>o. the air in this manner immediately showed its cooling 
effect by a deflection of the scale-in the mirror, but.as the 
deflection soon brought the magnets out of the electric 
eld, the ampiztude of the oscillation was, as 1 had calcu- 
lated, not great. However, as the oscillations did not 
cease instantaneo 





























— * Uncorrected. 

* I think the thin 
indicator could be substituted 4 
capillary electrometer in the it 








periment would be very easy. But, 
to thermo-electric currents. 





line drawn upon the paper envelope of the rotating | 
cylinder. This is not difficult after a little experimenting. 
Whenever the level in the manometer shows a tend- — 
ency to rise above the isothermic line, there is a surplus 
of heat in A waiting for transformation into work, which - 
can be effected by accelerating the outflow of the mercury. 
through Cc. The area contained between the initial and. 
final ordinates [ 2, and A, represented by the position?’ of 
the column of liquid in the manometer-tube: rel 

the cylinder at the commencement and: the: yf 
experiment] represents the value of the integral— oo oo 
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or the amount of mechanic work equivalent to the trans- > 
Sermed caloric energy. Thereby this method affords an — 
elegant manner of showing the actual transformation of all | 
kinds of heat into work to an auditory. In ordertoobtain =: | 
indications on a grand scale I always used H,SO, tinted 

blue with indigo in the manometer. ¢The rotating cylin- 

der is about 2m. high, and a‘quantity of heat of not 

more than 876 gramme-calories, imparted by radiation or: 
otherwise to the air in A, makes the cylinder rotate- 
360°, and the level of thg liquid in the manometer sink 
184m.' The volume of A was 400cc., and the initial 
pressure equal to 1000mm. (of mercury) But for scien- 

tific measurements I cannot recommend this method. The 
sulphuric acid adheres to the glass tube, and does not take 

up its definitive level af once, the dimensions of the 
apparatus become inconveniently large, the co-ordinate 

ģ cannot be traced out on the paper of the ‘cylinder 
directly from the isothermic equation, i 


fvt =K Th 


but must be recalculated with the aid of some corrections = 
arising from the influence of the atmospheric pressure o = 
upon the columns of liquid in the manometer and inp, ~~ 
too complicated to be mentionedehere. an 

Fig. 4 shows a kind of calorimeter which realises the 
condition of isothermic dilatatiog of the air in the most _ 
simple manner and still is capable of the most accurate 
measurements. 

A and A, are very thin glass vessels fabricated of equal 
shape and size by Franz Miiller in Bonn. Both contain | 
dry air over mercury, which stands ‘kt equal height in B. 
and By If the graduated glass tube D, which commu: 
cates with A and A, through a caoutchouc tube ec 
or lowered by means of the arrangement’ shown in the 
figure, the level of the merry rises or sinks equally in 
B and Bp and the air in A and®a, is compressed or dilated _ 
equally, provided that the temperature is kept constant in 
both. This condition is realised in Aby the surrounding 
large mass of water, which imparts to the air and mercury 
in A, and B, its own constant temperature. The azr in Ay 
therefore always expands or contracts tsothermically. 1E 
its initial volume and pressure are denoted by vy and Da; 
the law of Mariotte, . ME SOR 







































UP =U, Po SEE 
will always regulate the expansion of the a 
easy to see that thisevill also be the casein 





* Ze, theoretically. This heigh» is somewhat reduced by the corrections: 


for the pressure, &c. 
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ment is conducted so that during the dilatation of the 
air mn A and A, the index of the differential thermometer 
y, which combines both instruments, 1s kept constant 
Suppose then a beam of heat 1ays to fall upon a thin piece 
of platinum foil!in A rough the glass wall The 1m- 
mediate effect of radiation is to elevate the temperature 
of the air in A, but as an increase of only 00016 of a 
centigrade causes a displacement of the differential index 
y of 1 mm 1t 1s easy for the operator to compensate this 
tendency and transform the heat into work by lowe1ing 
the graduated tube D, which makes the air in A and A, 
expand This expansion is zsothermzc in both, because 
volume and pressure varies in the same way 1n A as 1n Ay, 
where it, as shown formerly, follows Mariotte’s law” The 
rate of expansion of the air 1s indicated by the nse of the 
meicyry in the calibrated tube D The sensibility of the 
differential index is so great that ıt requires a veiy steady 
hand to regulate the movement of D so that the index 
keeps constantly at its initial point, without making 
greater excursions to either side than r or 2 mm Every 
irregularity in the movement changes the isothe:mic ex- 
pansion mto adiabatic dilatation or compression I 
therefore prefer to regulate the sinking of D by means of 
asciew During the experiment A must be protected by 
isolating screens, &c, fiom outward disturbing thermal 
influences [think I have realised this in a satisfactory 
way, but as 2 detailed account of the arrangement would 
be too long, I must reserve the complete description for a 
future paper 

Lastly I will mention some examples of determinations 
of the radiant heat emytted by a regulation gas-buiner at 
225 cm distance fiom a The radiation was admitted 
through a screen with an opening of 4$ X 25cm The 
mutial volume of the air ın A? was 62222cc The pres- 
sure was brought to 740mm Experiment I was made 
at noon, II ın the afternoon of the same day 

Experiment I —Inciease of volume by expansion during 
6 minutes = 1859cc Mechanical equivalent of the 
radiation during 6 mmutes = 1680 M K° Mechanical 
equivalent of the 1adiation during I minute = o 280 
M Ke 

Experiment I] —Increase of volume, &c, during 5 
minutes = 1585cc Mechanical effect of radiation m 5 
minutes = 1459 M K° Mechanical effect of radiation in 
I minute = o 291 M K° 

I have measured ın this way the mechanical effect of 
radiations, the caloric enesgy of which was only 008 of a 
gramme-calorie in the mmute Tzs method ts free from 
every kind of correction It 1s obvious that, by means of 
a thin test-tube hermetically inseited into A, calorimetric 
determinations of gee &c , could be made, but I 
have not yet arranged the“apparatus for this purpose 

OTTO PETTERSSON 
Stockholms Hogskolas Laboratorium, June 25 





NOTES 


THE Government have dnected Dr Klein, F RS, and Dr 
Heneage Gibbes, to proceed to India to pursue a scientific inquny 
into the nature of cholera It 1s ffaderstood that these gentlemen 
will act in conjunction with th Commission nomimated a few 
weeks ago by the Indian Goveinment fo: the same object 


AT the meeting of the Council of the Marine Biological Asso- 
ciation on Friday, July 25, Prof Moseley in the chair, the names 


l Itis blackened ın the following way It 1s galvanically coated with a 
thin layer of metallic copper, and afterwards hearted in a current of oxygen 
This arrangement gives most sensitive indications 

? This 1s the case in the appdratus constructed by the author The index 
there consists of a small drop of coloured alcohol If HS0; 1s substituted for 
the alcohol, the sensibilsty’ of the apparatus is lessened considerably 

3 In my last constructed apparatus I have substituted a vessel of thin 
copper instead of the upper part of the glass vessel a, This arrangement 
answers the purpose eacellently > 

4 And also in A,, whighis of the same sive This condition 1s, however, by 
no means indispensable A, can be greater or smaller than A, only the 
dimensions of a and a,, B ind B, are proportional to each other é 


of Prof Allman, F RS, and Su John St Aubyn, Bat, M P, 
were added to the list of Vice-Piesidents, and Mı Spence Bate 
of Plymouth was~elected on the Council It was decided that, 
piovided certam arrangements piomised by a committee of the 
Town Council of Plymouth were catned out, the Association 
should pioceed to erect its fast laboratory on Plymouth Sound 
Plymouth 1s not only the best position for the laboratory on 
account of its natwual features, but the local committee has 
offered to the Association a fiee site on the seashoie and a sub- 
scription of Iooo/ A vote of thanks to H RH the Punce of 
Wales for having become the Patron of the Association was 
carried The financial prospects of the Association were reported 
as highly satisfactory The building of the laboratory will 
piobably be commenced in the spring 


THE eighth International Medical Congiess is to be held in 
Copenhagen fiom August 10 to 16 President, Prof Dr P L 
Panum , Secretary, Dr C Lange, both of Copenhagen Among 
the most eminent of the 658 medical men who have engaged to 
attend are —Piof Lister, Su Wilham Gull, Bait, Piof Dr L 
Pasteur, Piof Paul Bert, and Prof Di R Vuchow 


THE Congiess of the Biitish Medical Association opened in 
Belfast on Tuesday Prof Canning dnected lus presidential 
address mainly to an analysis of the o1igin and causes of the 
spread of epidemic diseases 


THE prospectus has just been issued of the new ‘‘Societa di 
Geografia ed Etnogiafia,” founded in Tuun in anticipation of the 
Italian Geogiaphical Congress, which meets in that city on 
August 15 The Congress is a passing event, but the Society 
has probably a brilliant career: before it, established as it 1s under 
the auspices of Prof Guido Cora, its first President The well- 
known Cosmos of the distinguished geomaphe: becomes the 
authorised scientific Fousnal of the Society, a happy aiange- 
ment which cannot but prove mutually beneficial In other 
respects everything 1s for the present provisional, and the council, 
including besides Sig Cora such names as those of Luigi, Schia- 
pareli, Emico Morselli, and Alessandro di Cesnola, holds office 
only till the beginning of next year, when the statutes will be 
definitely settled, and a permanent admimistiation established 
Meantime ıt 1s satisfactory to find that ethnology, a bianch of geo- 
giaphical science so stiangely neglected by existing geogiaphical 
institutes, 1s to receive all due prominence and encomagement 
Anothe: important feature ıs the attention to be paid to com. 
mercial and industuial geography, especially as 1egards Italy in 
its relations with foreign countries This idea also, wezutatis 
mutandis, might be advantageously adopted by simula learned 
bodies elsewhere 


THE Bollettino of the Italian Geographical Society for July 
publishes the cucular, regulations, and programme of the first 
Itahan Geographical Congress, which meets m Twin fiom the 
15th to the roth of next August under the presidency of the 
President of the Italian Geogiaphical Society All except 
honorary members to be specially named will be expected to 
contribute towards the expenses sums vaiying fiom ten to thirty 
francs In 1etuin they will have free access to all the scientific 
gatherings, and will be entitled to a copy of the Proceedings of 
the Congress There will be two Sections—a Scientific and 
Commercial, and questions will be discussed 1a connection with 
mathematical, physical, ethnographic, political, economic, and 
historiq, geography Amongst the subjects proposed for dis- 
cussion aie the following —‘‘ What ethnological conclusiens aie 
to be drawn from the more iecent anthropological and philo- 
logical data, regarding the indigenous populations of East 
Africa?” ‘*Consideung the pait aheady taken by Italy in 
scientific exploration th the Pola: seas, what are the best means 
of organising an independent Italian expedition to the Antarctic 
1egions?” “f On the need ofepiepaiatory schools for training 
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travellers in the work of exploration” ‘‘On the best means of 
turning to better account for science and commerce the work of 
Italan explorers” ‘*On the importance of establishing com- 
meicial stations in the Barbary States as a means of gaining 
access to the Sudan”, and ‘f On Geographical Education ” 


Mr RIVETT-CARNAC sends us a handy reprint of his valuable 
paper “On the Stone Implements from the North-Western 
Provinces of India,” orginally published in the Yozs nal of the 
Asiatic Society of Bengal The striking 1esemblance that the 
remains of the Paleolithic and Neolithic ages bear to each othe: 
wherever found in the Old and New Wolds, has often been 
commented on, and receives tiesh ilustiation from the thiee plates 
of celts, arrowheads, hatchets, hammers, weights, and other 
objects, accompanying the brochure These specimens aie 
lithographed fiom photogiaphs, and all made to scale, whereby 
their value is greatly enhanced for the comparative study of 
sumilar objects elsewhere It 1s pleasant to leain that the best 
specimens have all been presented to the British Museum, while 
casts of some unique types peculiar to India have been made for 
the chief museums of India, Ewope, and America, and even for 
some pilvate peisons interested in prehistoric 1esearch 


EVEN m Rome the aenal distunbances caused by the Krakatoa 
explosion were clearly indicated on the registering barometers 
On examining the curves of the Richard barograph Prof Tacchim 
found that, although the daily curves followed regularly in ac- 
cordance with the normal barometrical conditions in Europe, 
those of August 27, 28, and 29, 1883, betiayed slight indenta- 
tions, which, without changing the daily record of the pressure, 
show that for shout intervals its precision oscillated abiuptly, owing 
to the passage of the above-mentioned waves These barometri- 
cal oscillations occured at the following times —12 7 of the 
27th, 56 am of the 28th, 1 48am of the 29th, and, lastly, 
about 4 pm of the same day The time of the volcamc 
explosion was determined by Tacchim by the report of S 
Raffo, captain of the Genoese biigantine the ddratic $ 
Raffo states that during the mght of August 26-27 continual 
peals weie head, and that at eight o'clock next moinmg he 
heard one of extraoidinary violence, accompanied by a shock to 
the vessel, which was then in 10° S lat and 105° E of Green- 
wich ‘Tacchini accordingly concludes that the time of the 
explosion corresponded with 1 30 am of the 27th at Rome 
Fiom these data he finds that the wave reached Rome fiom 
Krakatoa by the west, leaving the volcano at a velocity of 277 m 
per second, and that moving in the opposite dnection at a velo- 
city of 296m He further calculated by the observations made 
at Rome that the complete atmospheric cucmt round the globe 
was effected by the east, leaving Rome at a-velocity of 295 m, 
and of 318m by the west Captain Raffo has forwaided to 
Rome a quantity of the dust collected on board the ship on that 
day 


WE learn from 4? Liberal of Madaid, July 23, that D Auguste 
Arermis has been observing sunset phenomena very sımılaı to 
those witnessed last autumn and winter He has besides noticed 
an extremely bulhant silver-white corona around the sun, having 
a horizontal diameter of about 48° 


THE Afghan Feontie: Commission will, we are glad to learn, 
include a geologist and native botanist, as well as three surveyors 
But, as Mr Sclater suggests in the «7taes, it 19 to be hoped that 
the scientific staff will also include a zoologist o1 at least a zoo- 
logical collector Mr Sclate: writes —‘‘The country to be 
passed through by the Afghan Frontier Commission, although 
probably in the main pait bare and and, 1s of the deepest interest 
to zoologists, as being situated neaily on the boundaues of the 
Palwaictic and Onental :egions The numerous Russian and 
Ameuican Surveys which have be@n sent out of late years with 
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similar objects have always given a place ın the scientific staff to 
zoology as well as botany and geology There ıs no reason, 1t 
seems to zoologists, why our Government should not follow such 
an excellent example, especially when there will be no difficulty 
among the numerous Indian officers who are now interested 1m 
zoology 1n finding a suitable person Let me, therefore, express 
a hope m the name of British naturalists that a zoologist will be 
added to the ‘scientific staff’ of the Afghan Frontier Com- 
mission ” 


WE are glad to notice that the new St Paul’s School at Ham- 
mersmith includes physical and chemical laboratories 


Ix a lecture on the Olympic Festival by Di A Emerson at 
Johns Hopkins University, the lecture: stated that ın the Olympic 
games uniform tiaimng, early registration, and fair play*were 
required of the athletes, under penalty of exclusion, o1, 1f fraud 
was discovered too late, of heavy fines Dr Emerson gave the 
following as the ancient and modern recoids of running and 
leapng — 

Day's run Good Greek record, 150 km , 
Good modern record 168 km 


Long running jump Best Greek record, §5 feet , 
Best modern record, 49 feet (Engl ) 3 inches 


As the victors in the horse-races, Dr Emerson stated, were the 
registered owneis of the animals, such victories gould be and 
often were won by women 


Mr H M STANLEY arrived in England fiom the Congo on 
Monday . 


° 

THE Bangkok Correspondent of the Zzes telegraphs that 
Mr Holt Hallett and his, party have reached Bangkok after an 
arduous expedition, lasting five months and thirteen days, from 
Moulmein to Bangkok through North Siam Mr Hallett suc- 
ceeded in 1eaching his destination, though severely fatigued He 
will retuin and spend one month in England, and ıt 1s hoped 
that the sea voyage will recruit his health On his arival in 
London he will submit a preliminary report to the Chambers of 
Commerce and the Geographical Society, and will return and 
continue the suiveying operations in November The work 
completed compuises the surveying of over 1500 miles, the deter- 
mination of the position of the Shan ranges, and a large series 
of observations on the vocabularies of the aboriginal races and 
the histories of the several Shan States A mass of information 
throwing light on the mnterio: of Indo-China, especially of North 
Siam, was gathered The reception of the expedition was from 
first to last excellent This fact was Yue mainly to the favourable 
attitude of the natives and the tact and conciliation of the leader 


THE Noimanic coast of the Kola peninsula will be visited this 
summer by several explorers MM Enwald and Edgren will 
investigate its natural history, M Kushcleff the fishing along 
the coast, M Haitzenstein has undertaken researches mto the 
fauna and flora of the neighbouring sea, M Istomin is engaged 
in ethnographical 1eseaiches, and M Abels, of the Central 
Physical Observatory, 1s now at Archangel, in order to establish 
meteorological observatories m She noith 


Ar Foro, 1n the island of Ischia, a poweiful shock of earth 
quake was felt on the 231d ınst The tremor was proceeded by 
loud subterianean rumbling like thunder, o1 the roar of artillery 
The exact time when the event took place was twenty minutes to 
one o’clock pm  Foutunately, the phenomenon lasted but 
momentarily, and passed off without doing any mateual damage 
to property, or causing any loss of lfe An earthquake also 
occuried at Massowah on the 24th Nearly all the houses in the 
town were destroyed or damaged by the shock All the ships in 
the harbour were seen to rock violently 


THE employment of acupugcture and cauftiisation by Chinese 
doctors forms the subject of an aiticle in one of the last numbers 
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of the North China Herald A native public wute: not long 
since claimed that a skilful physician in this department of 
medicine could cwe such diseases as imbecility, fits, cholera, 
&c The punciple of cautezisation is simply that of counter- 
irritation , and the English wiiter beais personal testimony to its 
efficacy in the case of a slight sunstioke, although the operator 
was a simple Manchu peasant, and instrument a couple of copper 
coms Very eatiaoidinauy cures are attributed to acupuncture 
by the Chinese It 1s fist performed in the hollow of the elbow 
ofeach aim If the punctuie diaws blood there 1s no danger, 
but 1f no blood appears the case 1s regaided as very giave But 
before abandoning the sufferer, puncture of the abdomen 1s 
tued Seizing a handful of flesh, the operator dives the needle ught 
through it, and then diaws it backwards and foiwaids a few 
times If the patient manifests any sense of pain, or if any 
blood ıs diawn, a poultice of eggs and buckwheat flour 1s applied 
ove: the puncte, and iecoveiry is regarded as almost certain, 
but if no pain is felt and no blood flows, the case is declared 
hopeless, and the sufferer ıs left to die The case 1s then quoted 
of a young Chinese, educated abioad, who was attacked with 
cholera, his extiemities became’ cold, and cramp set in m a 
somewhat alarming manne: The baiber-surgeon who was 
called in commenced by 1unning a needle into the pit of the 
patient’s stomaah, a jet of veiy dark blood following, he then 
punctured the calf, the two breasts, and the forehead of the 
sufferer, freeing a ceitain quantity of blood at each puck. The 
relief 1s said to have been instantaneous, and in two days recovery 
was complete The Chine explanation of this treatment 1s that, 
when the blood is in the poisoned condition which induces the 
choleraic symptoms, ıt becomes thick, and accumulates in ce- 
tain portions of the body A clever smgeon knows exactly 
how to put his finger on the particula, spots, and, by skilfully 
**opening the mouth of the heart,” as the operation 1s called, 
sets free the poisoned fluid‘which causes all the mischief It 
is noteworthy that faith in the efficacy of this mode of treatment 
is not confined to the masses, but 1s shared by Chinese who have 
been abioad and have had ample experience of Western medical 
practice 





Mr James Hoprrs, Indian Engineeiing College, Cooper’s 
Hull, writes us with 1.egaid to his pape: on the electiic 1esistance 
of metals, read before the Physical Society (NATURE, vol xxx p 
283), that an zcrease of 1esistaffce on uncoring, and a decrease on 
coiling takes place with lead, copper, German silver, aluminium, 
and magnesium, and also duimg the fist few operations on soft 
non An zx¢7easealmost invariably follows coiling and uncoil- 
ing with zinc, but the effects @ coiling vary fiom 4 to » of the 
effects of uncoiling The full paper will appear in the Society’s 
Proceedings 


THE additions to the Zgological Society’s Gardens dunng the 
past week include a Malbrouck Monkey (Cercopithecus cyno- 
surus å) fiom West Africa, presented by Mr J H Harling,a 
Cape Sea Lion (Otar:a pusilla) fiom South Afiica, presented by 
Mı John Hunt, two Daubento@’s Cmassows (Crax dauber- 
font & 9) fiom Venezuela, a C8mmon Guinea-Fowl] (Namida 
meleagris), Butish, presented by Mr W Bwch, two Indian 
Kites (Avedous gounda) from Eastein Asia, presented by Mi W 
Jamiach , a Bain Owl (Strix flammea), Euopean, piesented by 
Mr G H Ganett, thee Angulated Tortoises (Chersina angu- 
lata), two Geometric Tortoises {Zestudo geomet ica) from sp 
Africa, presented by the Rev G H R Fisk, CM ZS , 
Smooth Snakes (Coronella levis), European, piesented Rvs 
tively by Mr W H°*B Pain and Mr F H Jennings, two 
Black-tailed Deer (Caracas columbianus 62) from North 
America, two White-bached Piping Ciows®(Gymzorhina lenco- 
ota) fiom Austiaha,two Common Cormorants {Phalacrocorax 
carbo), British, deposited , two Red-capped Parrots (Prosods:¥a 
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pileata) from Biazi), a White-bellied Sea Eagle (Ha/ze sts lenco- 
gaster) from Australia, a Mohr Gazelle (Gazella moh: 3) from 
North Africa, a Violet-necked Lory (Hos rincintata) from 
Moluccas, a Black Tortoise (Testudo carbonaria), a Common 
Boa (Boa constrictor) from South America, two Electiuic Fels 
(Gymnotus electricus) from Buitish Guiana, puichased, three 
Elliot’s Pheasants (Phaszanus edftet:), bied in England, a Mule 
Deer {Carzacus macrotis), a Mesopotamian Fallow Deer (Dame 
mescpotam ca 3), born in the Gardens 





OUR ASTRONOMICAL COLUMN 


SCHMID1’S VARIABLE-STAR IN VIRGO —On June 6, 1866, 
Schmidt 1remaiked, east and south of Spica, a star which he at 
fist estimated 4 m , subsequently 5 4, not found in Argelande2’s 
Urianometsia, t was much better visible than z Virginis, the 
1eddish-yellow fifth magnitude south of Spica By observations 
duung the next foitmight its light appeared to have slowly 
diminished, nevertheless on June 19 1t was still visible with the 
naked eye, though there was stiong moonlight On examuina- 
tion of the catalogues, &c , ıt was found that Lalande estimated 
it 6 7 on May 10, 1795, Piazzi calls it 6 7 and 7 1n the Sforza 
Celeste, not 8 as m the punted catalogue Bremicker entered ıt 
of the seventh magnitude on his Beilin chart, while Lamont 
calls it 8m ın Zone 355, observed on May 22, 1846 Heirs has 
it 6 7, while Gould says, ‘‘ Var 54-6} ” Houzean judged ıt a 
sixth magnitude at the date 1875 11 We have thus evidence 
that it has been pietty conspicuously visible to the naked eye, 
while, on the authority of Biemicke: and Lamont, it has been 
at othe: times beyond average unassisted vision 

Schjellerup has raised a point of much interest ın connection 
with this star There has been a difficulty in identifying satıs- 
factorily Ptolemy’s 19th sta in Vugo, which he calls a fifth 
magnitude (¢ ın his notation) Baily, in his notes to his edition 
of Ptolemy’s Catalogue, published ın vol xm of the Memon s 
of the Royal Astionomical Society, wiites ‘‘The star 68 Vi- 
gimis agrees with the position given by Ptolemy, but it is diffi- 
cult to make at accoid with the description, as being in the 
‘latus sequens’ of the quadrilateral figue ” Schyellerup, in his 
translation of Sûfi, remarks ‘‘A Pendrort ott, selon la desciip- 
t10n détaillée que nous a foume Sif, doit se tiouver la 19° 
étoile, 11 n’y à aucune etoile aujourd’hur visible 4 Voeil nu, selon 
Uranometii Nova d’ Argelander, pendant qu’il s’accoide tiès- 
bien avec celui de Lalande 25086, etoile qui est entre la sixiéme 
et la septième giandeur En fasant la 1evision de cette note, 
je me 1appelat étoile variable au sud est de a Vurgimis, dont 
nous a donné avis M Schmidt dans le nr 1597, Astronomische 
Nachrichien Quelle ne fut ma suprise en m’apeicevant de 
Videntité entie cette variable et la 19° de S{ifi?” 

This identification, however, 1s hardly so certan as may at 
first sight appear Schmuidt’s staris in the Gieenwich Catalogue 
for 1872, which gives its position for 1880 o— 


Right Ascension 202° 4 4 Declination — 12° 35’ 9 


Ptolemy professes to have reduced his catalogue to the fst 
year of Antoninus, A D 138, though ıt ıs well known that his 
longitudes are in defect to the amount of about 1° for that epoch 
Unfortunately, fo. the roth sta: of Vugo, though the longi- 
tudes agree, the latitudes given m the various editions of the 
Almagest and by Siifi are materially different Baily has ıt 
— 3° o, with a note that in the | Venice edition in Latin by 
Liechtenstein, In I515, it 18 + 0° 20’, which he thought might 
arise, as 1egaids the difference m amount, from mistaking + for y 
While in the two manusciipt copies of Sûfi (who adopted the 
positions of the Almagest, adding 12° 42’ to the longitudes) the 
latitude 1s — 1° 20° 

To reduce the Greenwich position fo: 1880 to the year AD 
138, we have in the usual notation— 


A = 168° 47° 3 A’ = 191° of 8 6 = 9° 40’ 6, 
with which the position for Ptolemy’ s epoch ıs found to be— 
Right Ascension 179° 36'0 Declination ~ 3° 5 4 
and assuming the obliquity of the ecliptic to be 23° 41’ N we 


have — 
Longitude 180° 537 Latitude — 2° 59 


The longitude of the roth of Viigo 1s apparently 178° ın all the 
editions of the Almagest, and the latitude differs 1° 39' from that 
assigned in the manuscripts used by Schjellerup 
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If we similarly 1educe the Gieenwich position of 68 Vugini- 
“to Ptolemy’s epoch, we find— 


Longitude 178° 53’ Latitude —- 3 y 


and Baily’s identification of the roth of Virgo would thus appear 
the more satisfactory, at least if the 1eading he has adopted foi 
the latitude 1s admitted , still there 1s the difficulty pointed out 
in his note which 1s given above, 68 Virginis 1s estimated a 
sixth magnitude both by Aigelander and Heis 

in 1879 Mi S W Buinham discovered that this star is a 
very close double, the mean of his measmes giving— 


1879 39 Position 81° 2 Distance o” 47 Magnitude 6 1 and 6 6 


He temaiks that hitherto close double-stais have not been 
found among the vanables It1emauins to be ascertained whether, 
if the variability of Schmidt’s star be established, both or only 
one of the components vary 


A New Comet —A telegram notifies the discovery of a comet 
by Mi: E Barnaid, on the 16th inst , though, probably fiom 
interiuption fiom unfavourable weather in verifying it, the an- 
nouncement appeais not to have been made for several days 
subsequently The position given ıs as follows — 


h mos o i Hi © é it 
July r6atıi5ş2zr2 GMT RA 237400 NPD 127952 
It would be well within reach of the observatories of Southern 
Emope Fiom a telegiam ieceived at Dun Echt, Dı Copeland 
conjectines that the comet has been seen at Melbouine, Madias, 
and Cape Town, Prof Kiuger has no allusion to this in his 
note in the Ast onomische Nacho tchten The comets motion 1s 
stated to be slow 





SCOTTISH METEOROLOGICAL SOCIETY 


“THE half yearly general meeting of the Society was held on 
Monday, July 21, in Edinburgh, Mr Milne Home in the 
chau 

Mi Buchan read the 1epoit fiom the Council As 1egaids 
the Society’s stations, one has been added since last geneial 
meeting at Glencarion, in Ross-shue It has been established 
by Lord M‘Laren, and fiom its position it 1s one of the most 1m- 
portant additions recently made to the Society’s stations The 
effort made to inciease the membership has been already at- 
tended with marked success The membeiship now numbets 
601 The fust number of the new senes of the Society's 
Fouinal is now mostly m type, and will sho tly be in the 
members’ hands It has been ananged that in futuie the pio- 
ceedings will appear annually in Match The Council referred 
with much satisfaction to the successful manne: in which Mi 
Omond and his assistants catty on the observations on Ben 
Nevis The discussion of the past obsei vations shows that para- 
mount importance must be assigned to a continuous 1ecoid, not 
only of the barometer, but also of the tempeiatwe, humidity, 
wind, cloud, and precipitation, on account of their intimate rela- 
tions to the barometiic fluctuations and to coming changes of 
weather: Every effort will therefore be made to secure to 
science a continuous hourly record of the weather phenomena of 
Ben Nevis Au1angements have been made for the completion 
of the Observatory buildings durıng the couse of this summer 
A begimning of the woik 1s made to-day (July 21), and it 1s ex- 
pected that the whole will be finished some time before Octobe 
The new buildings include a tower, on the top of which will be 
placed anemometers, specially designed by Prof Chiystal and 
Piof Crum Biown, foi 1egistering the duection, velocity, and 
pressure of the wind, a correct knowledge of which 1s of supreme 
importance m cariying on the scientific and practical inquuues 
aimed at in the establishment of the Obseivatory To the ex- 
penses connected with the erection of the anemometers a giant 
of 507 has been made by the Committee of the Government Re- 
seach Fund An exit from the bulding has been made in the 
upper part of thè towei, which will enable the observers to make 
outside observations during the winter months, on many occa- 
sions when they could not otherwse be attempted The Council 
regrat tointimate that then application to the Tieasury for a 
giant in aid of the establishment of the Manne Station at 
Granton was not successful Notwithstanding the refusal of the 
Government to give assistance, the Marine Station, to which the 
Society contributes 300/ a year from the Fishery Fund, was 
established ın Aprl There 1s every piobability that the sub- 
scriptions from the general public will shortly permit of very de- 
sirable extensions being made tq the futher equipment of the 


station Inuesponse to an offer by the Scottish Sea-Fishmg 
and Curmg Company, Mı Peaicey, of the Challenge: Office, 
made observations on a ciuise in the ship Avergy in the North 
Sea, between Shetland and Norway The specimens obtained 
dung the ciuise, and the observations made, are now under 
consideration, 

A pape: was read by M: Buchan on the meteorology of Ben 
Nevis, which we hope to give in an early number 4 

Di Aithu Mitchell descitbed a new instrument for collecting 
continuously any cosmic dust, volcanic dust, or other impurities 
mechanically suspended in the atmosphere, the essential part of 
the instrument being a series of filters of fine platinum wues, 
though which the an 1s continuously drawn by an aspnato 

A report of the work done at the Scottish Mame Station at 
Gianton was submitted by Mr J T Cunningham, naturalist in 
chage He detailed the nature of the woik since the opening 
of the S ation m Aprl The method of working im thg yacht 
Medusa was then desciuibed The position of the yacht 1s ascer- 
tained by means of beaiings at the time when the diedge on 
othe: apparatus 1s put down o1 taken up At these points the 
depth of the water and the nature of the bottom aie asceitained, 
and vanous physical observations taken, including the tempeia- 
tue of the an, and that of the sea at the bottom, at the su face, 
and at intermediate depths, samples of sea wate: aie also 
sectred fiom different depths* When the diedge or trawl 1s 
hauled on deck, the contents are examined and the 1elative abun- 
dance of the ammals and Alge noted down Some of the 
Specimens are pieserved on the spot, and a numbei of them aie 
brought alive to the Station, and placed in the flating cages or 
In aquaula in the laboratory, so that they may be moire minutely 
examined in the living state, and form a stock which may be 
diawn upon fo. puposes of special 1esearch The pioducts of 
the fine tow-nets are tieated in the same way, a micioscope 15 
always on board, and in calm weather the minute specimens 
can be examined in the cabin Samples of the contents of the 
tow-nets aie preserved and labelled on boaid, and the 1emainder 
aie brought back to the Station alive and examined in the labor- 
atoy The results of one day’s work at sea usually provide 
material fo. two o1 thieé days’ woik on shore The work of 
dealing with the preserved collections, identifying and sepaiating 
the animals, goes on continuously atthe Station The materials 
fo. faunolegical and systematic zoological work soon became 
abundant, and in the inquiuies continuously carried on special 
attention 1s given to identify the numerous kinds of fish spawn, 
both floating and attached, which occm in the Futh of Forth 
and neighbouuing parts of the sea In orde: that the systematic 
and general work of the Station mmght not be neglected, the 
services of Mr John Henderson as zoologist have been secuied 
The study of the Algæ has been energetically car1ied on by Mı 
Rattray The work cared on by Mr Mill has been chiefly 
physical A. 1egula. system of m@terological observations, both 
on land and in the “ak,” has been set on foot Up to the 
present time thiee biologists haye availed themselves of the 
opportunities afforded by the Station fo. 1eseaich—Piof W A 
Herdman, Univeisity College, Liverpool, Piof Hayciaft, 
Mason’s College, Birmingham, Shd Mi J R Davis, Univer- 
sity College, Aberystwith 

Mi Hugh Robert Mill 1ead a pape: on the tidal variation of 
tempeiatine at the Maine Station He detailed the natme of 
the experiments, these including homly and half-houily, observa- 
tions by night and by day on thiee oc€asions, extending in all to 
minety-seven hours The results show interesting ielations be- 
tween the temperature, the time of day, and the state of the tide 
Without attempting to generalise, the following facts observed in 
each senes of obsei vations mafebe stated —-The sui face tempera- 
ture rose when the au tempeiatme rose, and fell when ıt fell, 
with no very apparent reference to the tides The curve for bottom 
tempeiature also followed that of air tempeiatuie, though to a 
shght extent, but the crest of the heat wave was 1etaided for 
several hours, and the tide produced gieat modifications in the 
temperate When the tide flowed eaily in the morning it 
cooled the bottom temperature, when ıt entered at a later hom 
it raised ıt By day the bottom temperature was lowe: than that 
of the surface , by night it was equal t it or slightly higher The 
causes which produced these various effects must be very com- 
plex The contour of the bottom of the quany, the rates of 
influx of the trte, the direction of the cunents it o1ginates, the 
duration and period ®f the sunshine, the direction of the wind, 
the heating of the sand by the sun and its®cooling by 1adiation, 
thg heating and cooling of the surface water by iadiation, and 
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the bottom wate by conduct:on and convection, must all be taken 
into account before a true explanation could be anved at Itis 
intended to devote special attention to the effect of 1adiation on 
the sand, and of the heated or chilled sand on the tidal wate: 
which flows ove: it, 1t being probable that it 1s m this way the 
key to the curious tidal peiturbations of temperature may be found 





THE PHILOSOPHICAL SOCIETY OF GLASGOW 


“THE Proceedings of the eighty-first session have just been 
published ın the form of a volume of 428 pages, and con- 
sisting of twenty-four papers, three plates, and a map ‘The 
papers are an address on some of the chemical industries of 
the countiy, by Mr R R Tatlock, Piesident of the Chemical 
Section , on technical education, by Mi Henry Dyer, CE , a 
discussion of Mı Dyei’s paper, by Mi E M Dixon, BSc, 
an m@oductoiy address onthe definition and scope of geogiaphy 
and ethnoiogy, by Dr W G Blackie, President of the 
Geographical and Ethnological Section, on the use of litmus, 
10solic acid, methyl-orange, phenacetolen, and phenolphthalein 
as indicators, partsu andi, by Mr Robert T Thomson, on 
an easy way of determining specific gravity of solids, by Dr 
Dobbie and Mr John B Hutcheson, note on Mr Joseph 
Whitley’s centrifugal mode of casting steel plates for shipbuild- 
ing, &c, by Dr Henry Munhead, Piesident , notes on Cleo- 
patra’s Needle, by the President, on the occasion of presenting 
a large bronze model of the Needle to the Society, on a new 
method of mgaswing the heat-conducting power of various 
mateuais, such as*cotton, wool, han, &c, by Mr J J Cole- 
man, on a new thermometer o1 thermoscope, by Mr Cole- 
man, onthe measurement of electric curients and potentials, 
by Sir Wilham Thomson , asketch of the hfe and work of Dr 
Allen Thomson, by"Dr bfcKendnck , note on modein forms of 
the microscope, by Dr W Limont, on the chief featuies of 
the physical geogiaphy of China, by Rev A Wuliamson, BA, 
LL D , Missionary m China, onthe recent progress of chemis- 
try at home and abioad, by Prof J J Dobbie, on the 
analysis of commercial carbonate of potash, by Robert Thom- 
son, on a new piocess for the separation of nickel and 
cobalt, by Dr John Clark ,'on an endless solenoid galvanometer 
and voltmete1, by Prof James Blyth, on the chemical compo- 
sition of the methyl and ethyl alcohols, by Dr Otto Richter , 
on the Island of New Guinea, by Dr W G Blackie, illus- 
trated by a map published by permission of the Royal Geo- 
graphical Society , on the consumption of smoke, especially in 
great cities, by Mr A Pinkerton, on uckets m Glasgow and 
neighbourhood, and the relation of the disease to food and water 
used by the inhabitants, by Mi James Thomson, F GS , and 
the Graham Lectie by the late Dr R Angus Smith, prepared 
for publication by Mi J J Goleman 
The last paper is probably the most interesting and important 
of all, masmuch as it contains many unpublished letters of 
Thomas Giaham, so full of ufformation as to his work and the 
circumstances in which his work was done that ıt cannot fail to 
attract the notice of all engaged in physico-chemical reseaich 
The pape: has a mournful interest also as being the last fiom the 
late Dr R Angus Smith It will be published separately, ın a 
small volume, for the use of those who desire to have a memorial 
of Thomas Giaham 
The Society has a membership of 690 = Its woik 1s cariied on 
not only by the parent Society, but by five sections—Chemistiy, 
Biology, Architectme, Samtary Science and Social Economy, 
and Geography and Ethnology 
erate ree ET |e ee 


SCIENCE IN RUSSIA 


“THE Kazan Society of Naturalists continues its useful work of 

exploration The last volume of its Memorrs (Trudy 
Obschestva Estestuorspytateley p11 Kazanshom Unwersitele, vol xu ) 
contains two papeis by the late M Shell, on the botamical geo- 
graphy of the provinces of Ufa and Orenburg, being a list of 
1054 Spermatophores aheady known from these two 1egions 
which have an intermediaté flora between that of South-Eastern 
Russia and that of the Caspian Steppes A most useful addition 
to the knowledge of the flora of these piovinces 1s contained in 
the second paper by the same author, which gives a list of no 
less than 511 species of Sporophores (28®Vascular plants, 49 
Mosses, 2 Chara, 18% Alga, 94 Lichens, and 157 Fungi) The 
mnportance of this addition may be seen fiom the fact that, befqe 


M Shell’s woik, only 39 species of Spoiophores were known 
fiom these two piovinces it 1s worthy of notice that M Shell 
has found among the Algæ the Asterionella formosa, Hassel, 
which has been discovered in England and was found on the 
Contment only by Brébisson in France, and by Heiberg in Den- 
mark The death of M Shell in 1881 at Vilno was a gieat loss 
to Russian science In the same volume M Bekarevitch pub- 
lishes his ‘‘ Materials for the Flora of Kostroma,” being a list of 
514 species of Phanerogams and 18 Cryptogams M Flavitzky 
publishes his researches into the pitchers of different Conifers 
The author has studied the deviations of their planes of polarisa- 
tion, and has found that the value of the angle of deviation 1s 
quite chaiacteuistic for different pitchers , it varies from — 42° 2 
(Pinus abes} to — 13? 1, — 10°9, and — 9° 6 fo the Pinus 
sylvestris, P cembra, and Abies sibirica, and from + 9°1 to 
+ 27° 2 for the Aies balsamea and Larix europea We must 
notice also the elaborate 1eseaiches, by A  Dogel, into the 
structure of the retina of the Ganoid fishes These 1eseaiches 
hill a gap which was pomted out many times, they are accom- 
panied by excellent plates engiaved at Leipzig -e 

The minutes of proceedings (Predeholy) of the same Society are 
especially interesting fo. mathematicians, as they contain a 
number of notes by MM Maximowitch, Kluk, and others 
They are followed by papers on the motion of liquids in elastic 
tubes, by Piof Gromeka, on the ichthyology of Kazan, by N 
Vaipakhovsky , and on the dangerous insects of Samara, by E. 
Peltzam 

The new volume of the AMemozrs of the Kharkoff Society 
of Natuialists (Zrudy Odschestva Ispytateley Prirody pri Khas- 
kovskom Univer suete, vol xvu) contains a paper by N. 
Koultchitzky, on the structure of the ‘‘ Grandry corpuscles,” 
being a desciiption of that special form of corpuscle by which 
the nerve is terminated im the tongue of the duck, which M 
Grandiy distinguished in 1869 from the corpuscles of Herbst 
(o1 Pacini’s with other animals) The pape: is accompanied by 
thee lithogiaphed plates M Byeletzky’s posthumous paper, 
on the physiology of the aerial or natatory bladder of fishes is 
a very elaborate memoir on this subject The author, who has 
taken notice of neatly all the 1esearches made in the same duec- 
tion during more than a centuiy, gives a detailed anatomical 
sketch of the bladder, and a summary of all known as to its 
contents His own ieseaiches have been made on fifty-four 
individuals belonging to the following six species —Cyprinits 
carpio, Carassius vulgaris, Tinca vulgaris, Abramis brama, 
Idus melanotus, and Perca fluviatilis The gases contained 
in the bladder are mitiogen, fiom 81 to 96 per cent 
of the whole (sometimes even 98), oxygen, mostly less than 
10 per cent., and very seldom from 15 to 20 pei cent , 
and caibonic acid from 2 to 5 per cent, falling to 0 6, 
and veiy seldom ieaching more than 7 per cent The con- 
tents of carbonic acid depends very much upon the conditions 
which the fish has been kept in before the expeimments, but it 
stands ın no cortelation at all with the contents of oxygen The 
amount of both may be simultaneously small, or geatly above 
the average As to the origin of the gases m the bladder, the 
author indoises the views of Configlachi (Schweigger’s Journal 
Sur Chemie und Physik, Bandı 1811), and concludes that they 
aie not indebted for their ongin ether to digestion o1 to the 
supposed ‘‘swallowing ” of air on the surface of the wate, 
individuals kept for months under water, without haying the 
possibility of 1eaching its surface, having been found to have the 
same composition of gases in the bladde: as freeindividuals It 
would 1ather seem that, with the raising of the fish on the sur- 
face, which 1s accompanied by a diminution of atmospheric 
presse, a part of the gas is expelled from the bladde: The 
most probable origin of the gases m the bladder seems to be 
-—-Confighachi said—that the an contained ın the water and 
entering mto the mouth of the fish is ın some way (perhaps in 
that pointed out by Eiman) elimmated fiom it, it 1s dissolved 
in the blood of the gills, and the oxygen 1s slowly assimilated 
by the blood , while the remainder, that 1s, nitrogen and some 
oxygen @hich has remained “lissolved, are secreted from the 
blood into the bladde: This 1s also the opimion of M *Bye- 
letzky, who considers that blood, as also the lymph, 1s the 
source whence the gases of the bladder originate Contrary to 
Confighachi’s opimon, they me not secreted, however, by the 
‘tied corpuscles,” but rather by the capillary vessels of the 
mucous membrane of the bladder , such was also the opinion 
of Rathke and Johann Mulle:, howevei, the argument by 
which they tued to establish this view cannot be longer held In. 
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a paper on the microscopic stiucture of the coal of the Doltz 
basin, M Jenjourist shows that the coal contains remains of 
Sigillaiiee and Lepidopendions, while several Russian geologists 
are inclined to consider ıt as having originated only from marine 
Alge M Dybovsky contributes to this volume a description of 
a new species of fresh-water sponge fiom Southern Russia, which 
is closely allied to the Dos.-lia barley: of Mr Carter, and to 
which he gives the name of Dostla stepanowt, it 1s figured in 
a plate Fimally, M Shevyreff gives a list of Hymenoptera 
tev cbrantia of the Governments of Khaikoff and Poltava , and 
M Yaroshevsky publishes his fifth supplement to the list of 
Diptera of Kharkoff 

The last two volumes of the AZemows ot the St Petersburg 
Society of Naturalists (Zrudy Sancttelerburgrkago Obschestva 
Lestestuorspyltateley, vol xın fase 2, and vol xiv fasc 1) contain, 
besides the minutes of proceedings (which unhappily do not go 
further than March 1883), several valuable papers Geology 1s 
the most favoured branch Thus we find in vol xm an inter- 
esting paper on the waterfalls of Northern Esthonia, by P N 
Vemikoff The o1ography of the country whose Silurian deposits 
are cut towaids the north by the abrupt teriace of the Glint, the 
lower parts of which contain looser strata easily destroyed by the 
water (as in the Niagara), favou the development of water falls, 
the chief of which are described by the autho: In the same 
volume MM Koudryavtseff and Sokolof publish a geological 
description (with a geological map) of the distuct of Kiomy in 
Oiel The Quaternary formations aie repiesented by the “black 
earth,” loess, and mighty sheets of boulder-clay wh ch cover the 
chalk, the Jurassic clays, contaming spherosideiite, and the 
Devonian limestones, maris, and dolomites, appearing in the 
noith The paper ıs accompanied with a map on a large scale 
In vol xiv we find a very interesting orographical sketch of the 
Kola peninsula, by N Koudryaviseff The author has devoted 
much attention to the leading features of this tableland, and the 
modifications its surface has undergone under the action of the 
ice-sheet of the Glacial period The stiucture of the mountains , 
the parallelism of the valleys, the glacal erosion, which has 
covered the whole of the countiy with numberless depressions 
running in the direction of the glacial striation, and producing 
what might be called ‘‘ telescopic striation”, the finer glacial 
strize, which run north and south, œ north-north-west to south- 
south-east , the ‘glacial landscape” of the country, and finally 
its upheaval, are dealt with by the author Several indications led 
the autho: to admit that the peninsula is rapidly iising up, the 
surest of them being the find of colomes of Balanides ata height 
of 8 metres above the sea, and the discovery of the Buccinum un- 
datum (which still inhabits the White Sea}, together with broken 
shells of Biachiopoda and Lamellibranchiata, about 280 feet 
above the present sea-level, at Kandalaksha N A Sokoloff 
contributes to the same volume a note (with a plate) on the find 
of teeth of A@astodon arvernensis in the Crimea, at Zamruk, which 
would imply a wider extension of Phocene ın the yet unexplored 
steppes of the peninsula , and on the find, also in the Crimea, of 
teeth of Aipparzon gracile, which was so widely spread duung 
the Tertiary period from the prairies of the Missoui to the 
Himalayas We notice also a note by P P Kudiyavtseff, on 
prehistoric man on the Oka, and anothe: note by M Polyakoff 
on the bottom-moraine at Wiboig, in Finland 

In other bianches of science we have to mention a sketch of 
the Phaneiogam flora of the Government of Minsk, by W 
Paszkewicz (vol xm) It contains 958 species, the whole 
number reaching probably about 1o00 , 40 of them are new fo: 
this 1egion In vol xiv we find a note by M Szthowsky on 
the chemical constitution of different paits of the Zea Mays, and 
two preliminary reports, botanical by A Krasnoff, and zoo- 
logical by A Nikolsky, about explorations in the Aita: Moun- 
tains The collections of 720 Phaneiogams and r00 Cryptogams, 
which have been brought m by M Krasnoff, will surely yield 
interesting data | As to M Nuikolsky, he gives a lively sketch of 
the fauna of the Altai, followed by a list of observed species 
50 mammals, one of which, 7a/fa alfaica, 1s new , 169 birds, a 
few reptiles and amphibia, and 26 fishes A plate gives the 
comparison of the T altara with the 7’ europea, 





RECENT MORPHOLOGICAL SPECULATIONS?! 
III —WNon-segmented Animals 


TE ERE are ceitain groups of animals ‘about whose systematic 

position naturalists never seem able to remain long agreed 

These groups aie changed fromglace to place in out schemes 
* Continued from p 227 
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of classification , and often each new discovery seems to confute 
a current theory only to confim that which preceded it More 
than any othe: groups, the Polyzoa, Brachiopods, and Mollusks 
have been shifted fiom point to point, and it seems almost too 
much to expect that they have even now found a permanent 
1esting-place 

The Polyzoa were brought into connection with ‘Mollusks ” 
moe than fifty yeats ago, when Milne-Edwards exhibited their 
supposed affinities with Ascidians, and then Molluscan affinities 
were mote fully admitted when Von Siebold compaired the Poly- 
zoan lophophore and tentacles with the aims of a Biachiopod 
Milne-Edwards, m combining Polyzoa and Tumicates in his new 
gioup Molluscoida, argued the identity of the type in every 
detail of structure, and Huxley (‘‘ English Cyclopedia,” 1855), 
laying more weight than previous writers had done on the afim- 
ties of Polyzoa with Biachiopods (as Mr Albany Hancock was 
pethaps the first to suggest) definitely included this last class 
also im the gioup Molluscoida The Biachiopods seemnféd, in 
the light of that time’s knowledge, to take a very natmal posi- 
tion among the ‘‘newal Mollusks,” between the Polyzoa on the 
one hand and the Lamellibanchs and the Pte.opods“on the 
othe: (Prec Roy Soc 1854 p 117) 

Bat in the comse of the next ten yeais Kowalevsky’s dis- 
covery of Loxosoma seemed to supply a link between the 
Polyzoa and Worms, and Gegenbaur, and afte:waids Haeckel, 
emphasised this relation, and finally included the Polyzoa in the 
latte: gioup The Tunicata had by this time obtained, through 
Kowalevsky’s 1esearches, an established position far 1emoved 
fiom then forme: allies in the ‘‘ Molluscoida,” and Gegenbaut 
now analysed more cuitically the differences between Polyzoa 
and Brachiopods, and (denying that either had any affinity with 
Mollusks) mamtamed the eminently isolated position of Brachio- 
pods, and asserted that then aims could no more be compaied 
with the tentacles and lophophore of @olyzoa than these could 
with the branchial tufts of the Tubicolea The discovery by 
Kowalevsky (1874) of the apparently segmented larva of Argiope, 
&c , seemed to reveal almost obscured genetic 1elations with the 
Cheetopods, and at the same time Morse, working chiefly on 
Lingula, argued elaborately that the Brachiopods are much 
modified Annelides Ray Lankester, on the other hand, upheld 
the Molluscan affinites of both Polyzoa and Brachiopods, and 
Huxley, in ins *‘ Anatomy of Invertebiates,” kept the thiee groups 
in close jixtaposition Lankester compared Rhabdoplewa 
minutely with the embryo of Pisidium (PA Trans 1874), and 
maintained the common ougan from a pimuitive ciliated girdle of 
the gll-filaments of Lamellibranchs, the lophophoie of Polyzoa, 
the arms of Biachiopods, the tentacles of Phoronis, the velum 
of embryo Mollusks and of Rotifers, and the ciliated pro- 
boscis of Gephyiea Huxley (‘‘ Invertebrates,” p 674), mfu- 
enced on the one hand by Lankeste:, and by Steenstrup and 
Morse on the othe1, proposed to cembine Polyzoa and Biachio- 
pods under the name Afalacoscolices, to mdicate relationship 
both with Mollusks and with Worms Lastly, Caldwell (P R S 
1882), by his 1eseaiches on Phororfls, has thrown new light on 
the structure of both Polyzoa and Brachiopods, and, in Lankeste1’s 
words (‘‘Encycl Bit ,” Art ‘‘Molgtsca,” 1884), ‘has established 
the conclusion that the agieement of stiucture supposed to obtain 
between Polyzoa and true Mollusca 1s delusive , and accordingly 
they, togethe: with the Biachiopoda, have to be :emoved fiom 
the Molluscan phylum ” 

We may examine this last important view more closely, and 
try afte.wards to discuss ithe probable ancestry of these three 
much-debated classes 

Actinotrocha, the laiva of Phoromis, 1s, according to Caldwell, 
a perfect and typical ttochospbere The larvae: of Brachiopods 
and Polyzoa aie tiochospheres W which, by a shortening of the 
“dorsal ”?” surface, mouth and anus have been appioximated, and 
the ventral surface has been enormously distended The same 
change takes place, and to an even greatér extent, ın the “ meta- 
moiphosis” of Phoronis the adult anımal has both mouth and 
anus situated at oneend of a-long body, the line joming them 1s 
the contracted doisal surface , an epistome, said to be the per- 
sistent pize-oral lobe of the laiva, lies between mouth and anus , 
a lophophoie, whose new tentacles aye added on eithe: side of 
the median dorsal line, sunounds the mouth , within its concavity, 
on elther side of the anus, lie two ciliated*pits, whose homologue 
is found in Rhabdoplema A single pan of nephiidia exist The 
body-cavity 1s traversed by mesenteiies, one of which 1s ventral, 
and attaches the outside of both descending and ascending hmbs 
of the alimentary canal to the body-wall, two are lateral, and 
pass fiom the side of the stomach to the body-wall, dividing the 
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cavity into two anterio: chambers and one posterior , and lastly 
a transveise septum shuts off the space within the epistome and 
tentacles from the iest of the body-cavity The nephiidia open 
into the posterio: chambe: of the body-cavity on the sides of the 
lateral mesentery At no stage, either in the embryo or the 
adult, 1s any trace to be found of segmentation 

The parallelism between Phoronis and Biachiopoda 1s full and 
clea An ectodermal post-oral nerve-ring exists in both The 
body-cavity of the pize-oial lobe 1s in both separated from the 
1est of the body-cavity by a septum The tentacles are arranged 
and developed similaily in both In both the nephiidia have 
the same relations and the alimentary canal 1s divided mto the 
same fom pairts And in both the piz-oral lobe of the larva ts 
represented in the adult by an epistome The Polyzoa, though 
immensely simplified in structure, seem undoubtedly to be built 
upon the same plan, and Caldwell consideis it probable that 
the epistome of Endoproct and Hippocrepian Polyzoa and the so- 
called “foot in Rhabdopleuia iepresent, hke the epistome of 
Phoronis and Brachiopods, the præ-oral lobe 

Mr Caldwell closes the abstiact of his yet unpublished paper 
with a remak upon the affimties of the Gephyrea We know 
nothing to show that Sipunculus and Phascolosoma are not 
referable to the same type of structure as Phoronis, Brachiopoda, 
and Polyzoa 

But as regards the types fiom*which all these mutually-con- 
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Diagram of body plan of Brachiopod, Polyzoon, and Phorenizs (after Cald 
well}—+z, mouth, a, anus, s, septum, # nervous system, sé, 
stomach, pr, second stomach, ef, epistome, v, tentacle of ventral 
series , d, tentacle of dorsal seriés , v v valves of Brachiopod skull, 


nected forms sprang, we know ]gttle or nothing, and we look in 
vain for an unsegmented woim which shall show clear affinity 
with them 

Van Bemmelen, m a recent paper (_ Jexazsche Zaitschrift, 1883) 
has compared at great length the Brachiopods with Sagitta, and 
arrives at-the conclusion that the two types show such intimate 
agreement that they must be looked upon as very closely related 
In the first place Dı van Bemmelen recounts the histological 
iesemblance between Sagitta and Brachiopods, and if he 
ascribes moie weight to these than a readers may be inclined 
to do, he ıs not without weightier considerations im support of 
them In both groups connective tissue 1s conspicuously scanty , 
in both a homogeneous intercellular substance or mesenchyme- 
laye: 1s abundant ‘The. epithelial layers are extremely simple 
and alike in both , the muscles m both are ‘‘ built on an epithelial 
type,” the histological characters of the nervous system are 
identical in both The chitmous hairs developed in ectodermal 
follicles on the mantle of Brachiopods are not without analogues 
m the Chetognatha The three metameies of the larval 
Brachiopod are compared with the divisions of the adult Sagitta , 
the four genital glands of the former (Testicardines) are identified 
with the ovaries and testes of the latter The gastro- and ileo- 
pauietal bands of the Brachiopod are made hgmologous with the 
transverse septa of Sapitta, and the hood of Sagitta with the 
aims of the Brachiopod” It 1s obviousethat the above chazacteis, 
many of which are mentioned in the Hertwig’s ‘‘ Ccelomtheorie,”# 
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aie of very unequal value, and some are even wrong, for th 
gastio- and 1leo-panetal bands of a Biachiopod are parallel wit! 
the gut, and ın no way comparable to the transverse septa of 
Sagitta But, on the other hand, there are othe: suggestive 
points of iesemblance, and, though fiuthe: developmental 
evidence in the case of Sagitta 1s sorely needed, I think that 1ts 
possible affinity to the Phoronis type cannot be altogether passed 
over Not only is the development of the mesoblast and body- 
cavity strikingly similar, but the dorsal and ventral mesenteries 
at first present in Phoromis agree with those of Sagitta, and the 
septum dividing off a part of the body-cavity within the head 
seems the same in both Nothing ın the nervous system offers 
gieat difficulty, and the relations of the hood in Sagitta seem not 
discordant with those of a lophophore If we approximate the 
anus and mouth dorsally in Sagitta, the ‘‘ olfactory organ” will 
assume the position of the two sense-organs of Phoronis and 
Rhabdopleuia The lateral mesentenes of Phoronis and Brachio 
pods arise late and secondarily, as does the tiansveise septum 
of the trunk in Sagıtta The anteno: and postero: generative 
masses, arising fitst together, are no sign of true segmentation, 
and our embryological knowledge of the nephiidia of Sagitta 1s 
too shght to permit us to make much use of them as arguments 
on either side ` 

If all this ıs tiue (and I am far fiom insisting upon ıt), 1t 
means that Sagitta (though extremely modified for a pelagic life) 
1s akin to the unflexed, unsegmented worm, which, as it acquired 
a dorsal flexure and a more complex lophophore, gave rise to 
the proximate ancestois of the Phoronis type 





A. 


Sedgwick’s theory of segmentation A Ideal ancestor of segmented ant 
mals, B Invertebrate —-m, primitive mouth, #2, mouth, @, anus, M’, 
middle portion of primitive mouth or blastopore closed up, N, nervous 
system, P, pouch of gut, ws, mesoblastic somite, 4, nephridium, 0, 
external pore, ME, mesenteron 


And if we admit this even fo. a moment, it becomes worth 
while to consider the possibility of a distant Molluscan connec- 
tion with the same line , for, possessing a trochosphere larva, a 
single pair of nephridia, and a nervous system with no trace of 
genuine segmentation, they are so far in agreement with our 
type I cannot see that Caldwell’s discoveries necessarily 
invalidate Lankester’s old comparison of the Lamellibranch gills 
(and labial palps) with a lophophore , and even Lankeste: him- 
self, in spite of his opmion already quoted, that, owing to Cald- 
well’s research, Polyzoa, &c, must now be removed fiom the 
Molluscan phylum, yet still admits (4c ct p 6388) that “tis 
very probable that the labial tentacles and gill-plates are modis 
fications of a double horseshoe-shaped area of ciliated filamentous 
processes, which existed in ancestial Mollusks much as m 
Phoronis and the Polyzoa, and is to be Fee give with the con- 
tinuous præ- and post-oral ciliated band of the*Echimd larva 
Pluteus and of Tornana,” and Langerhans’ close comparison 
between the neivous systems of Sagitta and a Mollusk may be 
worth more consideration The molluscan foot may, after all, 
be an epistome, as Lankester formerly said, and the ‘f osphradia” 
of the Mollusk may turn out homologous with the sense-organs 
of Phoromis and Rhabdoplema But the extreme modifications 
that the Molluscan type has undergone—the reduction of the 
body-cavity, the developrient of the foot, the various flexures, and 
so forth—leave any connection that we may trace with it and 
our Sagitta type at best a distant one, 1f such exists, a distant 
relationship will be again traceable between Mollusks and 
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Brachiofods, though every aigument on which then former 
connection was based ıs demonstrably false 

But to a gieat extent the whole matte: tuns upon om concep- 
tion of segmentation, a subject which Mi Sedgwick’s recent 
speculations (Q J M S, No xem 1884) may very seriously 
modify Sedgwick derives all metameric segmentation from a 
Cceelenterate-like ancestor, with a pouched gut like that of all the 
Actinozoa The blastopore, including both mouth and anus, 15 
derived from the Actinozoan mouth, the double neive-coid fiom 
the aggregation of the nervous system round the mouth of the 
polyp, and the nephndia from specialised parts of the pouches 
repiesented now by the cucular canal of Medusz or the mesen- 
teric perforations of Actinozoa and the poires leading to the ex- 
tenor in those forms from the mesenteric chambeis But 
it 1s umposstble to discuss this theory fully, ıt 1s enough to 
point out that it postulates segmented ancestors of all animals 
above Ceelenteiates Mollusks, Biachiopods, and Sagitta must 
accoiding to it have been once segmented, just hke Veitebuates, 
Arthropods, and Worms But swely this is a violent assump- 
tion There ıs no evidence of segmentation among Mollusks 
save m Nautilus, fo. even the pedal commissmes of Chiton in no 
way indicate a truly segmented condition, noi any among 
Polyzoa or Brachiopods save the fom nephnidia of Rhynchonella 
And itis by no means clear that the development of Sagitta 
indicates its descent from an ancestor with ‘‘¢/7¢e pats of gut- 
pouches” The vast number of animals with a single pan of 
nephridia can scarcely all be denved fiom ancestors with many 
pairs , and Hatschek’s desciiption of the ongin of segmented 
nephiidia (ın Polygordius) from a single pair seems fai fiom 
supporting Sedgwick’s view ‘The still msufficiently investigated 
excretory organs of Rhynchonella, and the fom gills, &c , of 
Nautilus, seem not enough to indicate descent of the gioups to 
which these forms belong fiom segmented ancestors On the 
contrary, ıt seems fai more likely that the types we have more 
particularly discussed are all derved fiom some unsegmenteà 
trochosphere, and that the segmentation of the Chætopods 
only became maiked afte: the ancestor of the Phoronis type had 
severed his course from the common stock of Worms ‘The dis- 
tinction of segmentation and non-segmentation would thus divide 
the Inveitebrata 

As regards the Gephyrea, there 1s much reason for connecting 
such members of the group as Sipunculus, Phascolosoma, and 
Bonellia with the unsegmented Phoronis type But Hatschek 
maintains that the development of Echimus pioves ıt to bea de- 
generate Cheetopod , and if so, Caldwell (éoc cz) 1s 1eady to 
admit that the others may be further stages ın such degeneration 
But even as regards Echiurus this degeneiation 1s far fiom clea, 
The Platyelminths seem also never to have been segmented, 
and then ‘‘ water-vascular canals ” may give us some indication 
of the organs fiom which are derived the nephiidia of Phoronis, 
Gephyiea, Brachiopods, and Mollusks The lava of Thysano- 
zoon has many points in common with the tiochosphere, thoi gh 
its want of an anus is stiange and difficult to explain The 
Rotifers are acknowledged to be persistent trochospheies And 
accordingly all these forms may be older and more primitive, by 
virtue of their lack of segmentation, than all the ae 
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Archives Ltaltennes de Biologie, tome iv fasc 3, contams — 
B Grassi, the development of the vertebral column in bony 
fish —L Lucan, on the mechanical stimulation of the senso- 
motory centres of the biain-cortex-—A Mouiggia, on a new 
method of isolating the sensibility of the mobility of the 
nerves —G Magim, the induced umpolar current and the 
stimulation of nerves —-F Marmo-Zuco, upon’ the ptomaines 
with regad to toxicological mvestigations --S Richardi, 
on the distribution of the nerves in the follicle of the tactile 
hans of the ox, which ae provided with a vascular erectile 
apparatus -Ph Lussana (1) on,the *biain of the boa 
considerations on compaiative neuro-physiology, (2) on the 
sensibility of parts uncovered by skin, (3) on colou:-hearing 
--A Maraca, the areola-mammillary muscle -~P Foà, con- 
tibution to the study of the physiopathology of the spleen 
-L Gniffiniand G Tizzoni, experimental study of the partial 
reproduction of the spleen, novel researches into the total 1e- 
production of the spleen an expétimental contibution to the 
hematopoetic function of the connective tissue —-J Bizzozero and 
A A Tore, upon the origin of red blood-coipuscles in the 
various orders of the Veitebiata —-} Cattaneo, fixation, staining, 
and pieseivation of Infusoria 

Tomev fasc I contains —C Giacomini, the fascia dentata. of 
the hippocampus major ın the human bram —A Borz, new 
studies in the sexuality of Ascomycetes (pielimmary note) —L 
Soleia, contribution to the physiology of the succus intestinalis 
-F Selmi, tolerance of arsenic in domestic animals, and its 
distribution in the organism —Ph Lussana,-on the quantitative 
and qualitative secretion of bile 18 the state of mamition afte: the 
section of the two pneumo-gastric nerves —L Camerano, (1) on 
the development of the Amphibia, and on what has been called 
their ‘‘Neotenia” , (2) researches on the prolongation of the bran- 
chial periods of the Amphibia —G Romiti, anatomical investiga- 
tion of a case of death from the Dite of a viper —-P Fanzago, on 
the nest of Geophilus flavus —E Levier, the origin of the tulips 
of Savoy and of Italy --P Albeitomi, critical and experimental 
studies upon the action and metamorphosis of certain substances 
inthe organism, with respect to the pathogenesis of acetonæmia 
and diabetes-—L Griffim, (1) an experimental study of the 
paitial 1egeneiation of the hver (preliminary communication) , 
(2) on ‘the total and partial reproduction of the follicular appa- 
ratus and of the calyciform papille im the rabbit (preliminary 
communication) —M H PePacca and C Deregibus, note on 
Calopeltis insegnitus —L Via&nn, histological note on the tiue 
origin of some cerebral nerves —A Mosso, employment of the 
balance ın the study of the circulation 19 man 





SOCIETIES AND ACADEMIES 
EDINBURGH 

Mineralogical Society, June 24¢—This meeting was held at 
the Museum of Science and Art, Edinbugh —Prof Jas Getkie, 
F R S ,mthechawr —The following papers were read —On forms 
of sihea, by Prof John Ruskin, DCL The Chanman and 
Dr Dudgeon mad® some remarks —On the application of the 
periodical law to mineralogy, by Prof Thoe Carnelley of Dundee 
-rOn the origin of the Andalusite schists of Aberdeenshire, by 
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Mr John Hone, F G S —On the occurence of Prehnite and 
othe: zeolites in the 10cks of Samson’s Ribs and Salisbury 
Crags, by Mr Andiew Taylor —On a new locality for zouite 
at Loch Garve, Ross-shire, by Ma Hamulton-Bell —On diatom- 
aceous deposits in Scotland, by Piof W Ivison Macadam 

The autho diew attention to the vast extent of some of these 
beds, and gave particulais as to the proportions of silica, &c , 
contained in them The deposits were being worked up to 
yield an absorbent fo. dynamite manufactu~e, and gave a 
matenal having double the haud retaining power of samples 
of ‘* kieselguhi ” expeizmented on —-On the albeitite beds of 
Stiathpeffer, Ross-shue, by Mı Wm Monon Mr J 

Stuart Thomson iefeired to the fact that an allied jet mineral 
was found embedded ın the oil-yielding bitumimous shales of 
Midlothian The substance only occurred in small quantities, 
the largest pieces not exceeding a pound in weight It 1s 
capable of taking a fine polish, being similar to jet In fact a 
jet-worker pronounced it at fist to be Spanish jet —-On new 
locahties for kyanite m Glen Uiquhart, Diumlach Glen, In- 
veiness-shiie, and for stauolite at Piesholme, Enzie, Banffshne, 
by Mr Thomas Walker —On the crystallogiapny of Bournonite, 
by Mr H R Mias, Butish Museum The paper cuiticised the 
history of the subject, and conected vauous errors which have 
crept into the earher literature To those crystallogtaphic forms 
hitherto recoided twenty-nine new forms are added as deter- 
mined without doubt, and twentyeone as probable A hst of 
over rooo angles, calculated fiom the elements of Miller, 1s 
given The twinning (twin-plate the prism rro) ıs dis- 
cussed , the obseivations of Hessenberg aie supported, and it 1s 
concluded that thg twinning ıs always by juxtaposition, not by 
inte: penetiation, but that Cormish crystals afford an example of 
composition perpendicular to, as well as parallel to, the plane of 
composition —On a peculiai development of tourmaline from 
Lockport, New York County, by Mr R H Solly, F GS — 
Notes on the metallic ‘veinssof the Upper Hatz, Germany, by 
Mr H M Cadell —Scottish localities fo. actinolites, by Mr 

Peyton —On Welsh gold, by Mi T A Readwin A specimen 
weighing 160 grains, from the Mawddach Valley, Mezionethshne, 
was exhibited 


DUBLIN . 


Royal Society, June 16°—Section of Physical and Ex- 
peimental Science ——G Johnstone Stoney, DSc, FRS, 
Vice-President, in the chair —The followmg papers were 1ead 
by Piof G F Fitzgerald, MA,FRS,Hon Sec —(r) Ona 
non-spaiking dynamo By applying the piinc.ples of Maxwell’s 
modification of Thomson’s electrical double: to a dynamo in 
which the current passes through two or moie coils in parallel 
cxcuit, if 1s possible to arange the magnetic field and the 
brushes so that when the terminals of any coil come into contact 
with their brushes, the terminals shall be at the same difference 
of potential as the brushes, and that when they break contact 
there shall be no current running®in the coil, thus avoiding all 
spaiking The energy of self-induction usually wasted on local 
currents and spaiks will in this case be spent in pioducing useful 
curent —(2) On dust repulsion Prof Osborne Reynolds’s theory 
of the action of the radiometei leads to the conclusion that a 
very small body in dense gas ıs subject to similar forces as the 
vanes of a radiometer in rare gas, and he made experiments which 
showed that silk fibres ın air at considerable pressures were sub- 
ject to apparent repulsion by radiation a similar action on dust 
would explain the dust :epulsion observed by Dr Lodge —(3) On 
currents of gas on the vortex atom theory of gases As the mo- 
mentum of a simple nng vortex 1s not proportional to ts velocity 
and varies with its temperature, the momentum of a cuirent of 
vortex 1ings would do so too This and the varrations with 
temperature of the velocity of sound&nd of the diffusion of gas 
through small apertures all pomt t®the conclusion that a simple 
voitex ring 1s certainly too simple to explain the laws of material 
atoms A difficulty 1s raiged as to the amount by which the 
medium 1s carried forward by the translation and 1otation of the 
eaith —(q) On a method of studying transient curients by means 
of an electiodynamometer By comparing the initial swing of a 
ballistic galvanomete: which depends on SC dé with the initial 
swing of an electrodynamometer which depends on SC? dt 1t 1s 
possible in many cases to defermine, ın addition to the total 
quantity of electricity that passes in the current, several matters 
as to the distribution of the curent dung its time of passage — 
Prof E Hull, LLD, FRS, on the geological age of the 
Noith Atlantic Ocean as beaming on the question of the per- 
manency of continents atni oceans = After referring to the views 
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of those who hold the doctrine of ‘‘the permanency of gceans 
and continents ” as opposed to those who, with Lyell, hold that 
continents and oceans have been interchanged during the past 
history of the globe, the author pioceeded to consider how the 
formation of the Noith Atlantic Ocean might be adduced in 
support of one or other of these views Remaiking that this 
ocean was the only one at present known which could be used 
in evidence, Inasmuch as we weie in possession of sufficient 
knowledge of the geological structure of the regions by which ıt 
is bounded to the east and to the west, he proceeded to show 
how the distribution of the Silmian and Caiboniferoas 10cks of 
North America, on the one hand, and of the Buitish Isles and 
Western Europe on the other, pointed to the existence of the 
derivative lands in the direction of the Atlantic Ocean dung 
these periods In each case it was shown, by reference to details, 
that the sedimentary portions of these formations swell out 
towaids the bordeis of the ocean, and tail out or become attenu- 
ated towaids the interior of the continents in the opposite dnec- 
tions From this it was mfened that the lands from which the 
sediment was deved occupied the region now oveispread by 
the ocean , and, consideiing the great thickness of the sedi- 
ments of these formations, the derivative lands were inferied to 
be of continental pioportions An additional argument in support 
of this view was also adduced fiom the distiibution of the cal- 
careous with the sedimentary deposits , for ıt was shown that the 
calcarecus deposits (which were in the main of marme organic 
origin) swell out and sometimes replace the sedimentary de- 
posits, as we recede from the boideis of the ocean on ethe 
hand From these considerations the author concluded that 
down to the close of the Carboniferous period the North 
Atlantic was foi the most part in the condition of a contment, 
while the regions of Central and Eastern Amenica, and of the 
British Isles and Western Europe, were submerged under 
oceanic wateis Afte: this period, however, the relations were 
altered Waith the upheaval of the Alleghames at tne close of 
the Palzeozoic epoch, and with the terresti1al movement which 
at the same time affected the Carboniferous and olde: 1ocks of 
the Britsh Islands and Westein Ewope, the Atlantic continent 
was converted into an ocean, m which condition it has remained 
to a gieat degree eversince The author inferred from all this 
that the history of the North Atlantic Ocean might be adduced 
in support of the views of those who hold the doctrine of the 
‘finterchangeability of oceans and continents” rathe: than of 
the other 

Section of Natural Science —Rev M H Close, M A., in 
the char—Rev Dr Haughton, F RS, on the possibility of 
the formation of coloued solar and lunar halos produced by the 
suspension in the an of volcanic dust caused by the explosion of 
Krakatoa in August 1883 —Prof C R C Tichboine, PhD, 
on an argentiferous galemtic blende found at Ovoca, Co 


, Wicklow This mineialisvery little known, it has been called 


‘*kilmacooite ° locally in Ovoca, and it is generally termed 
““blue-stone”’ in the Island of Anglesey, the only two places in 
the Umted Kangdom whee it 1s found An analysis of the 
mineral made by the author gave the following results — 





Silver 1 0 024 
Zinc 25 27 
Lead 25 18 
Iron 55! 
Manganese trace 
Antimony O 2I 
Arsenic 0 08 
Copper 2 50 
Alumma o 60 
Magnesia, with traces of Calcium o 02 
Sulphu 23 71 
Silica 16 896 
100 000 
\ 


This mineral contains various amounts of pyntes according to 
the situation of the lode The specific giavity was 4 73—inter- 
mediate between blende and galena—but it was harder than 
either of these minerals, and was therefore raised by blasting. 
The author finds by experiments that this mineral ıs a mechanical 


t Equal to about 8 troy ounces per ton, or 84 ounces avoirdupois The 


mineral may be said therefore t@ consist of- 


Sulphide of zine 37 68 per cent 
Sulphide of lead . 2907 » 
Sulphide of silver . é 90275 p 


39“ 


mixtuz of micioscopic crystals of blende and galena , ıt forms a 
fine-grained sacchaioirdal mass, very homogeneous 1n stiuctme, ex- 
cept as regaids the pyiites, ard occuis ın isolated crystals easily 
discernible by the eye The author objected to the terms which 
had been applied to this mineral on the giounds that they were 
too local, and did not describe the ore He explained his 
method of determining the actual physical as well as the chemi- 
cal composition of the ore In conclusion, he said that he was 
tempted to quote from his report upon the Dublin International 
Exhibition of 1865 in connection with the raising of silver in 
Leland At that time he found that this country was a large 
supphier of sılve1, but he was almost afiaid to make the calcula- 
tion now that he then made of the silve1 supplied by lheland 

He stated that in 1865 Theland yielded 14,000 ounces of silver 
per annum, 01 2 4 pei cent of the whole of the silver 1aised in 
the world, and its value might be estimated at 3850/ pei annum, 
exclusive of the accompanying lead If roco tons of this oie 
could be supplied, which represented of silver alone 8000 ounces, 
how lamentable ıt seemed that this valuable industiial 1esouice 
should remain unworked —G H Kuinahan, M RIA, notes 
on the earthquake that took place ın Essex on the morning of 
Apul 22, 1884 

SYDNEY 


Royal Society of New South Wales, June 4—H C 
Russell, B A., F RAS, President, in the chan —Thiee new 
membeis were elected, and foity-six donations were 1ecerved — 
The following papeis were read —-On 1ain and its causes, by 
Edwin Lowe, in which he advocated the firing of cannon and 
of explosives for biinging about the precipitation of 1ain —On 
the 1emoval of bars from the entiances to our rivers, by Walter 
Shellshear, Assoc M Inst C E —A specimen of scum from a 
pond near Campbelltown was exhibited It had been noticed 
that the surface of the water was covered with a rich gieen giowth 
in the mornings, and that this changed to a deep 1ed in the 
afternoons Messis Morris, MRCS,and Wnght, MRCS, 
stated that ıt appeared to be due to Astasia haematodes, Ehi 


PARIS 


Academy of Sciences, July 21 —M Rolland, Piesident, in 
the chan —Piesentation of two unpublished essays of Augustin 
Fresnel, found among the papers of Ampére, by M Bertrand 
The subjects of these essays are the following —(1) Compauison 
of the hypothesis of electric currents round the axis of a magnet 
with that of electe currents round each molecule of matte: , (2) 
Second note on the hypothesis of particular electiic cuents 
These documents are both in the handwuiting of Fresnel, but with- 
out title o1 signature, and one only bears a date, that of June 5, 
1821 —A study of the geometrical deformations detei1mined by 
the ciushing of a straight cylinder in the direction of its axis 
between two planes {two illustrations), by M Tresca —On two 
theorems of Prof Sylvester ın connection with his complete 
demonstiation of the 1ule of Newton im the form given to it by 
Newton himself, by M de Jonquities —Note on the equation in 
matiices $x = xg (continued), by Piof Sylveste: —-On the solu- 
tion of the most general case of linea: equations m binary quanti- 
ties, that 1s to say, in quaternions oi in mattices of the second 
oider, by Prof Sylvester —Note on the maritime canals of Suez 
and Panama, by M de Lesseps In presenting the ieport of 
the International Commission on the widening of the Suez 
Canal, the author expresses the hope that it will soon be able to 
affoid easy passage to ten or twelve million tons of shipping 
yeaily The Panama Canal, he expects on the report of Mr 
Dinglei, will be completed m the year 1888 —On the proposed 
formation of a so-called inland sea in Algeiia and Tunisia, by 
M E Cosson ‘The author repeats the objections already urged 
against M Roudane’s project, which, im the discussion that 
ensued, was supported by M de Lesseps —Remarks in connec- 
tion with the last letter 1ecerved from Lapérouse, dated Botany 
Bay, February 7, 1788, by M de Jonqméres —On_ electro- 
capillary relations, by M P Garbe —Dhrrect measure of the two 
static components and of the dynamic component of the mag- 
netic field of condensing-machmes, by M G Cabanellas — 
Researches on magnetism, Hy M Duter —On æ new elec- 
tric pile with carbon electiodes, producing an electromotor 
force equal to o6 volt, by MM D Tommasi and 
Radiguet —On the numerical value of Poisson’s coefficient 
as determined by experiments made wxh caoutchouc, by M. 
E H Amagat —Temperature and cyitical presswe of nitrogen , 
boiling points of nitrogen and ethylene under slight pressures, by 
M K Olszewsk: —On the properties of the liquefied vapour of 
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ethylene, and on its employment as a refiigerator, by M S 
Wroblewski —-Action of the induction spark on benzine, toluene, 
and aniline, by M A Destrem —On the production of a crystal- 
lised manganite of baryta, by MM G Rousseau and A Saglier, 
—On the combinations formed by the sesquichloride of chromium 
with the other metallic chlorides, by M L Godefioy —-On a 
general reaction of the polyatomic alcohols ın presence of borax, 
and of the paiatungstates, by M D Klem ~-Remaiks on 
the disinfecting pioperties of borax apphed imwardly, by 
M E de Cyon From experiments continued over six 
yems the author concludes that borax 1s a powerful anti- 
septic, and that ıt may be intioduced ın any i1equued quan- 
ity into the system to pieseive it from all contagions caused by 
parasites or microbes As a prophylactic against cholera he 
recommends boric acid or a solution of borax to be applied to 
all the external mucous membianes, and about six grains of 
borax to be taken every twenty-four hours with the food and 
drink It appears not only to act directly on the microbes con- 
tained in the intestinal canal, but also to attack the baglli that 
may have penetiated into the blood —-Researches on the physio- 
logical development of Cerocoma schreberi, Steno: ta apicalis, and 
othe: insects of the order of Canthaiides, by M H Beamegard 

~~Remaiks on the action of the heart ın insects duung then 
metamorphosis, by M J Kunckel —-Note on the ougin and 
distribution of phosphorus in coal and cannel coal, by M Ad 

Cainot —-On the vauiation, ynder piesswe, of the temperature 
ceteimining the tiansformation of the iodide of silver, by MM 

Mallaid and Le Chatelie: —-Reseaicheés on the influence of light 
on the 1espiration of vegetable tissues destitute of chlorophyll, 
by MM G Bonnier and L Mangin 


VIENNA 


Imperial Academy of Sciences, June 13 —-E Mach and 
T Wentzel, on the fixation of a very transitory phenomenon 
by instantaneous photogiaphy —E eTangl, on the continuity of 
piotoplasm in vegetable tissue —-M Loewit, contributions to 
theory of blood-coagulation, u , on the amportance of the blood- 
disks --B Schudel, on piopylidene-dipiopyl-ethe 
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THURSDAY, AUGUST 7, 1884 


ELECTRIC LIGHTING 


A Practical Treatise on Electric Lighting By J 
H Gordon (London Sampson Low and Co, 
1884 ) 


per treatises on this subject are very nume- 

rous, but they do not emanate from the nght men 
We want a book from a perfectly independent authority, 
unflavoured with the taint of invention, the result of prac- 
tical experience Mr Gordon ıs in many respects well 
qualified for the task, but he 1s an inventor, and his book 
is strongly impregnated with prejudice and a green-spec- 
tacle view of the subject He ıs, however, a staunch 
behever in the immediate future of successful electric 
hghting, and 1s very hopeful that the dark clouds that now 
envelop it will be dispelled by the enlightenment of 
steady progress 

After an introducto1y chapter on the general principles 
of artificial*lighting, he deals with the conversion of elec- 
tric currents into heat, and shows how carbon, when 
raised to incandescence, fulfils all the conditions required 
to give the maximum light with the minimum expenditure 
of heat The probleîn ıs to concentrate the heat in a 
solid of the smallest possible size or with the smallest 
possible cooling surface Electrical units—amperes, volts, 
ohms, coulombs—and their relatjon to each other and to 
the ordinary heat and work units are explained, though, 
curiously enough, that most useful and much employed 
unit the waft is not even mentioned The rules that 
regulate derived currents lead to an investigation of the 
method of calculating the power wasted in a network of 
conductors—-a matter of very serious consequence in the 
commercial aspect of electric lighting, though Mr Gordon 
does not touch on any of the recent methods devised to 
reduce the excessive cost of mains We then have a dis_ 
quisition on the experimental measurements of currents, 
electromotive forces, resistances, and power developed, 
with a description of various mdicators and measurers 
employed No reliable instrument has yet been imtro- 
duced for ordinary pracffcal use, and there are many 
instruments now undergoing trial which Mr Gordon has 
not touched upon—particularly those of Marcel Deprez 
in use on the Continent, and which were exhibited at 
Munich and Vienna 

A. capital chapter ıs devoted to glow lamps “The 
first public exhibition of incandescent lamps that was 
made in this country was made by Mr Swan before the 
Society of Telegraph Engnfters on November 24, 1880 
The first exhibition in America was made by Mr Edison” 
(p 62) Mr Gordorr does not give the date! Arc lamps 
follow, Mr Crompton’s admirable lamp being that selected 
for description 

Perhaps the most valuable and certainly the most novel 
chapter in the book is that written by Mr Crompton on 
carbons used in arc lamps The following information is 
useful (p 105) — 


e 
“The diameters most commonly used have been as 
follows r e 
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Foi currents from 7-12 amperes 9mm to rrmm diameter 


” 12-18 „ iIimm to 13 mm X 
23 18-25 ”» 13 mm to 15 mm S 
J 25-40 53 15mm to 18 mm S 
; 40 upwaids 18mm to 20mm at? 


And the following 1s startling — 


diluminating Pewer per Elech wal H P of 13mm Catrbons of 
diferent Makers Currents front 15 to 20 ampe es 


Name of Maker Candle Power per H P 


Siemens (cored), pos 

Carné aA neg } 4219 
Siemens (cored) ; 3514 
Barnsley Co 3500 
Johnson and Phillips 2986 
Sautter and Lemonnier 2920 
Carré (not cored) 2773 
Silvertown (Gray’s) 2580 
Carré (cored) 1972 


We then have a chapter on magnets and electro-mag- 
netic induction, which leads to the general principles and 
theory of electiic generators, including a very admirable 
account of that important subject, self-induction 


“Tt 1s found experimentally, and can be proved mathe- 
matically, that tf a col ef wire forms part of a circuit, 
and an alternating EM E sends a current through it, 
that the current will be much less than tf would have 
been had the same resistance been interposed in the form 
of a straight wire 

“Further, the proportional diminution becomes greater 
as the current ıs increased by the reductton of the resist- 
ance, and finally, for a given E M F, a given rate of 
alternation, and a coil of grven shape, a mit 7s reached 
beyond which even reducing the resistance to zero does not 
inc ease the current” (p 123) 

“ This diminution, however, does not, to the best of my 
belief, waste energy or diminish ihe efficiency of the 
machine, wt only adrminishes its output Thus self- 
inductzon zncreases the size of a machine required to feed 
a certain number of lamps, but wt does not perceptibly 
increase the H P required to drive the machine with that 
number of lamps on tt 

“The effect of self-induction imcreases as the current 
increases, and therefore short-cercutting a cowl of an 
alternating machine does not indefinitely rncrease the 
current ın that coil, and seldom increases it enough to 
angure the insulation” (p 137)? 


Of course we have a good description of alternate-cur- 
rent machines, and after some adverse criticism of the 
Ferranti type (which 1s imperfectly described), and not 
justified by the performance of the latter, Mr Gordon 
describes his own form, which 1s chiefly distinguished by 
lts size and weight A few direct-current machines are 
described—not the best—and their regulation briefly re- 
ferred to, with the curious conclusion (p 183) — 


t CONCLUSION 


“The true secret af successful regulation ts to haye 
very large dynamos, because then, as we have said before, 
the maximum number of lamps that can be turned aut at 
one lime 1s a very small percentage of the whole, and 
when there are a great number of lamps om one machine, 
the cost per lamp of regulating, either by hand or by an 
elaborate mechanical contrivance, 1s very trifling ” 


Goulard and Gibbs’ secondary generators and the 
various secondary batteries are briefly despatched 
Apropos of the latter he says (p 191) — 

“ There 1s no doubt that the interest and depreciation 


on a set of secondary batteries large enough to enable an 
electric light plant to work day and night, and so give 


e 
I The itahes are not ours 
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out to the lamps no electricity in the day but a double guan- 
tity in the night, ts vastly greater than the interest and 
depreciation on a complete duplicate set of engines, boilers, 
and dynamos ” 


Photometry has only one page devoted to ıt, and 
Chapter XIX ıs so unique that we repioduce ıt in full 
(p 201) — 

“CHAPTER XIX 
“CENTRAL STATION LIGHTING 


“I had intended to wiite a long chapter with the above 
heading, but, for various ieasons, I am not yet prepared 
to do so I have, however, left m the heading, for the 
convenience of inserting such a chapter 1n a future edition 
of this book, should one ever be requiued ” 

This reminds one of the celebrated chapter about 
Snakes in Ireland “ There are no snakes in Ireland ” 

The book ends with the excellent rules and regulations 
for the prevention of fire risks prepared by the Society of 
Telegraph Engineers Several useful tables are given in 
the appendix 

The book 1s disappomting not for what ıt contains but 
for what it does not contain ‘There is in it a strange 
mixture of the elementary and the advanced After an 
algebraical description of the relations that evist between 
current work and power, we are told by a footnote (p 19), 
“The symbol ~ means ‘square root of’ the quantity 
under ıt” There is much hasty editing At p 30 we are 
promised in a footnote a mathematical proof in the ap- 
pendix which does not appear there Atp 25 thesymbol 
for a battery 1s wrong—the poles are”reversed The 
present value of H at Greenwich 1s given at p 40 as 

1794, and atp 48 as 181 The illustrations, it may be 
remarked, are excellent 

It ıs to be hoped that a second edition will soon be re- 
quired, so that Mr Gordon may be able to 1emedy the 
defects of the present one A good practical treatise 1s 
very much needed W,.H P 





OUR BOOK SHELF 


A Tert Book on the Method of Least Squares 
Mansfield Merriman (New York 
Sons, 1884 } 


THIS may almost be looked upon as a second edition of 
the “Elements” by the same author, which we favour- 
ably noticed nm NATURE (vol wvin p 299) soon after its 
appearance The sale of the entire edition of the smaller 
book may be taken as evidence of its having met a want 
The present work, though large: in appearance, covers 
about the same extent of giound, but, as 1s pointed out 
by the author, “the alterations and additions have been 
so numerous and radical as to render this a new and 
distinct book rather than a second edition ” 

In Chapters I to IV , which present the mathematical 
developments of the principles, methods, and formulas, 
Dr Merriman gives an introduction, and discusses the 
law of probability of error, the adjustment of observa- 
trons, and the precision of observations at somg length, 
and illustrates with numerous (for this subject) examples 
In Chapters V to IX the application of the above to 
different-classes of observationsismade These chapters 
are respectively headed Direct Observations on a Single 
Quantity, Functions of Obseivede Quantities, Indepen- 
dent Observations on Several Quantities, Conditioned 
Observations, and the hasta of Observations 
These discussions ate hkely to be of use to engineers 


By 
John Wiley and 


and others specially mterested ın this branch of mathe- 
matics In an appendix, zz/er aka, there 1s a short 
statistical statement on the history and literature of the 
subject, but the fuller list of hterature of the earlier book 
is not reproduced there are also given here eight handy 
tables and some other useful material It ıs the only 
work of the kind with which we aie acquainted, and 1s 
even better adapted, in our opmion, for the end Dr 
Merman has in view than his earlier book was 


Some Propositions in Geometry, In Five Parts 
Jobn Harrıs (London 
1884 ) 


WHEN we 1eceived the parcel containing this work with 
some others for review, we speculated upon what the 
Editor could have sent us, and hope rose within our breast 
that some magnum opus awaited our perusal But aswe 
had heaid no whisper of such work being on its way, our 
expectation cooled, and again casting our eyes on the 
unopened packet, and remembering former works of 
similar dimensions, a chill seized us, and we thought to 
ourselves, “Aut H aut. ” Shade of De Morgan! what 
aie we to do with a work occupying 144 +8 quarto pages 
treating of a subject so thoroughly threshed out, we had 
hoped, ın your mmortal “ Budget”? 

The title 1s an attractive one,and much of the work 
appears to be sound, but when we come across such 
problems as the trisection of any angle, the inscription of 
heptagons and nonagons in circles, ef zd genus omne, one 
draws in one’s breath, and one’s hair stands on end! The 
tentative methods given we dare say would enable one to 
perfoim these several operations to a very close degree of 
approximation, but this is not what ordinary mathema- 
ticians want But we must be careful here, for Mr 
Harris puts the question, “ What 1s a mathematician ?” 
and in his answer splits the creature up into “sorts” 
There ıs, for imstance, the veryepositirve and readily ın- 
censed mathematician, the highly exalted mathematician, 
the profound mathematician, and the exclusive orthodox 
mathematician 

It 1s unde: this last “soit” that we fear we must be 
classed With him “‘ Mathematics’ is a sort of privi- 
leged religion, having its special articles and technical 
dogmas None but the initiated must enter its temple, 
and woe be to him who dares to do so without a formal 
certificate from its priests One of his most valued 
dogmas 1s that r = 314159 e This is called an ap- 
proximation , and which if'a man do not faithfully believe 
he will inevitably go Ah, well, never mind where he 
will go to, but, at all events; no mathematician must 
hold converse or communication with such a profane 
person ” ` 

It will be seen from this extract that Mı Harris is a 
man of some humour, but even such oases do not render 
the vast Sahara of much of his book pleasante: reading 
Indeed we have found it very hard work, and so we con- 
tented ourselves (for review purposes) with the careful 
reading of one of the “ tuisection” proofs , but we gave up 
in despair, as this proof involved the mastery of a pie- 
vious proof, and we fearedgt would be a case of little fleas 
and lesser fleas, “and so adzsjinzium” What did we do 
neat? Why we applied a trigonometrical test, and found 
that the method ın the text would not give the result at 
all, except in a special case Life is 1eally too short for 
such verification, and we must leave the task to others 
The figuies, as usual with Mr Harris, are carefully drawn 
and very elaborate diagrams 

We regret more and more that so much labour should 
be bestowed upon such studies, which, we fear, an unbe- 
heving would will never take up Wehat, then, 1s the value, 
ofr? Itis here said to be (Mr Harris would say, proved 
to be) equal to #8 x 19 = 3 142696 

We lay down the boqk more ın sorrow and pity than ın 
anger and scorn 


By 
Wertheimer, Lea, and Co, 
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LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents Netther can he undertake lo return, 
or to correspond with the writers of, rejected manuscripts, 
No notice ıs taken of anonymous communications, 

[The Editor urgently requests correspondents to keep ther letters 
as short as possible The pressure on hts space is so great 
that it is emposstdle otherwise to insure the appearance even 
of communications containing interesting and novel facts } 


‘‘Gas-Burners, Old and New” 


PERMIT me to point out a very obvious clerical error in the 
notice, 1n last week’s NATURE (p 270) of my little work having 
the above title, and to make a few 1emarks concermng yom 
criticisms onthe book Inthe sentence, ‘‘ ‘Owen Merriman’ has 
taken pains to insist on the two great destderata of gas-burners— 
high temperatuie and low temperature,” the latter word 1s 
doubttess intended for pressure, and the sentence should read 
‘high temperature and low pressue” It would have been 
scarcely necessary to make this correction, but that the notice 
may perhaps be read by many who are incapable of suggesting 
the correct reading, and to whom therefore the sentence as it 
stands will be absolutely mean.ngless 

While fully appreciating the kmdly nature and intent of your 
criticisms, I cannot pass hy, without a word of defence, your 
statement that you think I have ‘‘ gone too far in attempting to 
give a popular theory of lummous combustion ” I hope to be 
able to show that the particular extracts from that portion of the 
book to which eexception 1s taken are practically correct, and, 
so far as could be looked for in a work addressed to muscel- 
Janeous readers, sufficiently precise To this end I will deal 
with the various extracts sevtatim That “the various gases 
which constitute ordinary coal-gas do not all burn together in 
the flame” is a matter I h&d thought to be established beyond 
reach of dispute But if evidence 1s required of the truth of the 
assertion, I need only pomt to a table prepared by Prof 
Landolt, showing the composition of gases in the different parts 
ofa gas flame, which is given by Piof T E Thorpe, FRS, 
in a lectme on “Flame,” forming one of the Manchester series 
of Science Lectures (Manchester John Heywood) By this 
table ıt 1s clearly shown that in a gas flame, 34 inches high, the 
olefines, or heavy hydiocarbons, do not diminish ın amount 
until a height of I 58 inches is reached , while the proportion of 
hydrogen 1s considerably diminished at a height only of o 39 
inch Although ıt may not be mathematically correct to say that 
‘the amount of light developed by any coal-gas flame 1s 
directly proportional to the degree of intensity to which the tem- 
peiature of the carbon particles ıs raised,” seeing that the hght 
emitted 1s not in exact proportion to the temperature of heat, the 
statement 1s sufficiently correct for a popular treatise What 
was chiefly intended to be enfoidéd was that the amount of light 
evolved from a gas flame increases with its temperature, and in 
such a work a mathematical degiee of exactitude is hardly 
looked for Now, with regard to the other matters which are 
raised To account for the destruction of lummosity which 
occurs when air 1s introduced int8 a gas flame, two theories have 
been put forward According to the first, the heavy hydiocar- 
bons at once meet with sufficient oxygen and are immediately 
consumed, without their carbon being first raised to a white-hot 
state , but this theory alone will scarcely explain the phenomenon, 
seeing that the effect of purê oxygen is to increase the lumin- 
osity of aflame The other and more rational theo1y—and the 
one which is more generally accepted—supposes that the inert 
nitrogen which 1s thereby introduced seduces the heat-intensity 
of the flame ‘‘ below the tempeiatur@required to decompose the 
hydrocarbons ” It may be that to me extent both causes are 
at work Lastly, as to the relative temperatures of a luminous 
and a non-luminous flame Although the average temper- 
ature of the latte: 1s higher than the former—as indeed ıt 
must be, seeing that the same guandity of heat 1s contained in a 
less space, the non-]uminous flame nowhere develops so high a 
temperature as 1s found at certam of the hottest portions of the 
Iuminous flame Mr R H Patterson, m an aificie on the 
action of the blowpipe considtred with reference to the prin- 
ciples of gas illumination oe of Gas Lighting, &c , vol 
xxxv p 831), states that um the luminous region of an ordinary 
gas flame he has succeeded in melting a platinum wire a result 
which he could never attain with a non-luminous flame ” 

July 21 e “PWEN MERRIMAN ” 


F [We thank our correspondent for pomting out the clerical 
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caror ‘flow tempeiatuie” for “low pressure” in our article 
We considei that the sentence, ‘‘ The various simple gases which 
constitute ordinary coal do not all bun together in the flame, 
the temperature 1equned to effect then ignition being lower for 
some of them than for otheis,’’ 1s misleading The ordinary 
reader wovld understand this to mean that the constituent 
having the lowest ignition point catches fire and buins away 
first, and then the constituent of next lowest ignition point 
catches fue and buns away, and so on, whereas Blochmann’s 
1esearches show that the combustions are not distinct, but that 
the raze of combustion of the hydrogen ıs greater than the rate 
of combustion of the other inflammable gases 

We do not think it ‘sufficiently conect” to say that the ın- 
tensity of light 1s dz ectly proportional to the temperature of the 
coal-gas flame perhaps ıt would be nearer the mark to say that 
the in‘ensity of the light var.es as the fifth powe: of the tem- 
perature within certain limits The admission of air into the 
Bunsen flame destroys the lumimosity more by guton and 
oxidation than by refrigeration —ED ] 





The ‘ Cotton-Spinner ” 


IN a note on this i1are British Holothurian (published in 
NATURE on June 12, p 146), I drew a distinction between the 
kind of observations that were possible to a student in a museum 
and to one who was working at a laboratory specially adapted 
for biological investigation and situated on the sea-shore 

The experiences of the last few days have shown me only too 
well that this distinction was not overdrawn or too iefined By 
the hindness of Mr John Snell of Truro, I have been favoured 
with two consignments of the ‘‘Cotton-Spinner,” three speci 
mens which reached me on Monday by parcels post gave very 
sufficient evidence of having died some homs before This muis- 
hap incuced me to propose to Mr Snell that he should send me 
specimens by express, and entrust them to the charge of the 
guaid of the train, for this suggestion I am indebted to Dr 
Gunther Mr Snell not only did this to-day, but he was good 
enough also to warn me by telegiam that the specimens would 
reach Paddington at 8pm this evemng I was at the station 
to meet them, and I have no doubt that the comparatively fresh 
condition of the sea water was due to the attention of the guard 
of the tam Notwithstanding all this care and trouble, the 
thiee “f Cotton-Spinners ” were dead 

I have given this detailed, and, I fear, tedious exposition of 
the whole case, because it seems to me to clench the argument 
that the problems of the physiology of marine forms, and espe- 
cially of those less-known creatures which live at a depth of — 
like the ‘‘Cotton-Spinner”—ten to twenty fathoms, aie not 
soluble at some distance from the coast, however great be the 
trouble or the care that 1s taken in forwarding them We must 
have a laboratory on the sea-shore 

The only fact that I have been able to observe 1s that the 
thieads of the ‘‘Cotton-Spinner” do undoubtedly attach them- 
selves to objects ın their vicinity one of the specimens obtained 
this evening was attached to sea-weed , from the cloacal orifice 
a connected strand of threads, about one-fifth of an inch m width 
and an inch im length, spread out at its free end mto a number of 
more free threads which had attached themselves to the sea- 
weed which had been placed ın the water , they extended over 
about two inches in breadth From what I have learnt of the 
extensile and swelling power of these threads, I should take it 
that about as much had been expelled as would occupy the 
greater pait of the cloacal cavity A woodcut illustrating the 
cloacal cavity so filled by tubes, and drawn from a sprit speci- 
men pieserved in the British Museum, will be given in my 
paper on this animal, which wiil be published m the next 
(October) part of the Proceedings of the Zoological Society 

August I F JEFFERY BELL 


masr orea pap 


Krakafoa ; 


I most respectfully beg to pomt out to you a few errors made 
in the English version of my ‘‘ Short Report on the Krakatoa 
Eruption,” published in NATURE, May I j 

It says on p 15 —‘‘In this eruption very curious objects 
were ejected, 2 e very smoofh, round balls, resembling marbles, 
to the size of 14 to 6 centimetres in diameter They are full 
of acids, they contain 55 per cent cgrbonate of lume,” &c 
a The words italicised are wrong Theongmalsays Zy Crussen 
sterk met Zuren, which means ‘ they strongly effervesce when 
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moistened by powe ful acids P 11, column 1, hne 34, ‘f 1860” 
should be’ ‘* 1680”, p 12, column 2, line 28, and also p 13, 
column I, Ime 5, steadfe should be grécAstone (a vitreous vauiation 
of pyroxene andesite) R D M VERBECK, 
Directo: of Java Geological Survey 
Buitenzorg, Java, June 19 





THE METEOROLOG? OF BEN NEVIS 


A’ regards changes of weather and many other pro- 
blems of meteorology, a knowledge of the vertical 

variations which take place ın the atmospherical con- 
ditions 1s of fist importance , and the only way we can 
hope to arrive at this knowledge 1s by regular observa- 
tons made at stations as near each other as possible in 
horizontal direction, but differing as much as possible in 
height This point was very clearly seen many years ago 
by the late Mr Allan Broun, and the idea was practically 
worked out by him 1n the elaborate series of meteorologi- 
cal and magnetical observations simultaneously made on 
the peaks and ridges and in the adjomung valleys of the 
Western Ghats These observations are the best any- 
where yet made to supply the observational data for the 
discussion of some of the more important problems of 
meteorology , and the science sustained no ordinary loss 
inthe death of Mr Broun before he had discussed the 
observations which had been collected by his genius, 
energy, and.self-denial 

Next ın scientific value to Mr Broun’s observations are 
those made on Ben Nevis since June 1881 The special ad- 
vantages of Ben Nevis as a meteorological observatory are 
that it rises to a height of 4406 feet, and is little more 
than four miles distant from the sea at Fort Wilham, and 
that ıt is situated ın the track of the great storms which 
sweep over North-Western Europe from the Atlantic 
Hence observations made on the top and at the base of 
Ben Nevis possess a value altogether unique in meteor- 
ology , particularly in discussing the atmosphetic move- 
ments which accompany cyclones and anticyclones, and ın 
investigating tornadoes and other destructive winds which 
originate when the air 1s abnormally warm and moist 
near the surface, while aloft the temperature and humidity 
diminish with abnormal rapidity 

For the preliminary inquiry which ts necessary in order 
to determine the chief points in the meteorology of Ben 
Nevis, there are now available for a comparison of the 
climate of the top of the mountain with that of the sea- 
level at Fort William, simultaneous observations for 
twenty-two months, vız from June to October of the 
years 1881 and 1882, and from June 1883 to June 1884 
As regards the temperature, the monthly means for Fort 
Wilham were compared with the normal monthly temper- 
atures ofthat place as given in the paper on the “ Climate of 
the British Islands” (Fourn Scott Met Soc,vol vi p 33) 
From the differences thus obtained, the approximate nor- 
mal temperatures at Ben Nevis Observatory were deter- 
mined The coldest month 1s February, the mean being 
22°0, and the warmest, July, 41° 3, August being nearly 
as warm, the mean being 41° 1 , and the annual mean tem- 
perature 30°9 Comparing the normals with those of 
Fort Wilham, the greatest difference is 18°0 ın May, 
from which it steadily diminishes to 14°9 ım December, 
and then riges more rapidly to the maxımum in May, the 
annual difference is 16°3 The greatest difference, or the 
most rapid fall of temperatyre with height, 1s in the spring 
aad early summer, when the climate of the wet 1s driest, 
the temperature of the Atlantic lowest relatively to that 
of the air, and the top of the mountain still covered with 
snow The least difference 1s ın late autumn and early 
winter, when the climate of the west is wettest, Ben Nevis 
most frequently and densely clouded, and the temperature 
of the Atlantic highest relatively to that of the ar The 
observations of temperatare at the high- and low-level 
stations show a variation with the hour of the day even 


more decidedly marked than that with season Thus, in 
January the decrease of temperature, deduced from the 
mean maxima and mimma respectively were 16°2 and 
15° 2, but in April these were 23°1 and 12°9, being thus 
in January nearly equal, whereas m April the difference 
of the maxima was nearly double that of the minima 

The annual means give, therefore, a decrease of tem- 
perature with height at the rate of 1° for every 270 feet 
of ascent—the most rapid decrease being 1° for every 
245 feet in April, and the least rapid 296 feet in De- 
cember 

But the individual observations show wide divergences 
from these rates of decrease As disturbing conditions, 
the more important of these are the instances of ab- 
normally large decrease, seeing that these imply a tem- 
perature near the surface much above the normal with 
respect to the higher strata, by which the equilibrium of 
the atmosphere 1s destroyed, and rapidly ascending and 
descending currents are generated, thus giving rise to 
some of the most destructive storms of wind Of the 
illustrations the observations give of a rapid decrease, 
reference may be made to those of October 13, the day 
preceding the great storm which proved so destructive to 
the fishermen on the Berwickshire coast 

Even more striking, and, as regards their bearing on the 
theory of storms and weather changes, perhaps even more 
important, are those instances of abnormally small differ- 
ences between the temperature at the top and base of the 
mountain, of which a good example which occurred on 
September 21, 1882, was given ın NATURE, vol xxvi 
p 176 All such cases have been a¢companied with a 
high temperature and an excessive dryness of the air It 
1s these qualities of air which immediately connect the 
phenomena with the great cyclonic and anticyclonic 
systems in which or near to which Ben Nevis ıs for the 
time situated The most striking case of all occurred on 
December 31, 1883, on which Gay the maximum tempera- 
ture at Fort William was 30° 6, and minimum 27° 2, these 
being at Ben Nevis Observatory 32°0 and 22°8 At 
Iram the temperature at Fort Wilham was 27° 5, but 
on Ben Nevis ıt was 32°0, with a wet bulb as low as 
24°4 Hence at this hour the temperature of the air was 
4° 5 higher at the Ben Nevis -Observatory than at Fort 
William, 4406 feet lower down, and this relatively high 
temperature was accompanied with excessive dryness 
represented by the humidity of 33 From 6 am to noon 
temperature was continuously higher on Ben Nevis than 
at Fort Wilham At 11 am the abnormality in the 
vertical distribution of the temperature amounted to 20° 5 
It 1s of importance to note that at this time of relatively 
high temperature and great grought, atmospheric pressure 
was very high at the Observatory, the reading of the 
barometer at 32° being 25 915 inches, being absolutely the 
highest that has occurred from November 28, 1883, to 
June 30, 1884. At Fort Wilham the sea-level pressure 
was 30 608 inches ° 

Another peculiarity of the temperature 1s the small 
diurnal variation caused by the sun at all seasons, but 
particularly ın winter, and the large variation due to the 
temperature changes wich accompany the passage of 
cyclones and anticycloné’ over the Observatory The 
means of the hourly observations show that even in May the 
difference between the mean warmest and mean coldest 
hour was only 3°3 In January the difference was only 
o° 8, and in this month the highest hourly mean occurred 
during the night, and the lowest during the day On the 
other hand, the difference of the mean daily maxima and 
nunima for January was 6°7 e In truth, the influence of 
the sun on the temperature of the ar 1s all but eliminated 
during the winter months owing tò the thick covering of 
mist, fog, and cloud, ın which the mountain is almost 
constantly wrapped 

Since June 1881 th¢ highest temperature on Ben Nevis 
was 59° 3 on August 8, 1882, and the lowest 9°9, on Feb- 
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ruary 2, 1884 During these months the extremes at 
Fort Wilham were 73° 8 and 27° 0 

The barometric observations at Fort Wiliam and Ben 
Nevis were dealt with in a similar manner, and a table of 
corrections of the Ben Nevis observations to sea-level 
was constructed directly from the observations of the two 
stations, the table giving the approximate corrections for 
each tenth of an inch of the sea-level pressure, and for 
each degree of mean temperature of the stratum of air 
from the Observatory to sea-level, which was assumed to 
be the arithmetic mean of the temperatures at the two 
stations The normals of atmospheric pressure for Ben 
Nevis were then calculated The lowest normal monthly 
pressure 1s 25 141 inches for January, and the highest 
25 410 inches for June, and for the year 25 281 inches 
Comparing the normal pressures at the high- and low- 
level stations, pressure on Ben Nevis is on the mean of 
the year 4557 mches lower than at the sea-level at Fort 
Wilham, the least monthly difference being 4 484 inches 
in July, and the greatest 4 620 inches ın February 

The morning maximum of pressure was at 10am in 
January, at noon m February and March,130 pm m 
Apri] and May, while-in Jtme it was delayed to 3 pm 
From Mr Wragge’s observations ın 1882, the same diurnal 
phase of the pressure occurred about 9a m in the summer- 
months at Fort Wulham, being thus six hours earher than 
on the top of Ben Nevis From February to June the 
morning minimum of pressure was very large On the 
other hand, the afternoon minimum was comparatively 
small , and as the season advanced it became less and less 
pronounced, till in Jure the diurnal oscillation approached 
closely to one single minsmum and mawumum Owing to 
the low readings of the morning minimum and the high 
readings of the afternoon maximum, which have their 
explanation ın the diurnal change of the temperature of the 
aerial stratum below the level of the Observatory, the 
diurnal range of pressure‘on Ben Nevis exceeds that of 
any other meteorological station in Scotland 

The rainfall on the top of Ben Nevis 1s very large At 
Fort William the mean annual amount 1s about 83 inches 
During the three years beginning 1881, while the rainfall 
at Fort William was 24 59 inches from June to October, it 
was 47 10 inches on Ben Nevis During the two years 
1882 and 1883, for the same months, the rainfall at Fort 
William was 21 96 inches, at the lake (1840 feet high), 
28 42 inches, but on Ben Nevis, 4435 mches hence 
during the summer months*the rainfall on Ben Nevis is 
nearly double that of Fort William, and the greater part 
of the increase m the rainfall from Fort William to the 
top of Ben Nevis takes place above the level of the lake 
No inconsiderable proportign of the large rainfall collected 
on the top is due to dnving mists and drifting wet fogs, 
during which, though often no raindrops are visible, or only 
a few small drops at wide intervals apart, yet everything is 
dripping wet, and the funnel of the rain-gauge 1s crowded 
with numerous runnels*of clear water, steadily trickling 
down into the receiver of the gauge 

On plains and extensive plateaux the wind attams a 
diurnal maximum velocity shortly after noon which 1s 
generally nearly double the minimum velocity, which 
occurs shortly before sunn%e But on Ben Nevis, ın 
common with other observatories which are situated on 
peaks nsing to a considerable height above the whole of 
the surrounding region, the reverse of this takes place, 
the maximum velocity occurring during the night, and 
the minzmum during the day The difference between 
the mean minimum and maximum hourly velocities on 
Ben Nevis ın each of the seven months ending June last 
was about five miles A tendency to a secondary max- 
mum was shown in May, but in March, April, and June 
no such tendency was apparent A full gale from south- 
east blew almost continuously at the Observatory from 
February 15 to 21, 4nd during these seven days there was 
a mean maximum of 58 miles from 5 to 6 am and & 


mean minimum of 42 miles from 4 to § pm Waith an 
hourly difference of 16 mules, the daily variation in the 
velocity of the wind was maintained during the continu- 
ance of this great storm 

Another main object in constructing the table of cor- 
rections to sea-level for Ben Nevis Observatory was to 
afford a ready comparison between the atmospheric pres- 
Sure at sea-level and that on Ben Nevis from the im- 
portant bearings of the observed differences on the 
changes of weather which precede, accompany, and 
follow storms, and on such inquiries as the singular and 
opposite relations which obtain during storms of wind 
and during the remarkable weather which often occurs 
within, or on the confines of, anticyclones 

ALEXANDER BUCHAN 





THE FORESTRY EXHIBITION 


GIN CE our last notice of the International Forestry 
Exhibition great progress has been made in the 
concentration and arrangement of the various products 
which testify to the importance of the subject We be- 
lieve that the juries have now met, and such names as 
Sir Joseph Hooker, Colonel Moncre:ff, RA, Profs T R 
Fraser of Edinburgh, Bayley Balfour of Oxford, Dr Lyons, 
M P, with several Indian and Scotch Forest Officials, 
and others will inspire confidence in their work We 
to-day give a description of one of the most interesting 
sections, which well repays a visit 
The Japanese Court occupies the eastern transept, and 
forms one of the largest and most important sections 
The whole arrangements have been carried out in the 
most thorough and business-like manner Immediately 
on the arrival of their goods, knowing beforehand the 
amount of space required, and working with a rapidity and 
skillwhich might put to shame some more civilised nations, 
the Japanese Commissioners have shown that they are 
far in advance of many countries in business capacity as 
well as m the science of forestry In Great Britain the 
importance of forestry to the welfare of the country and 
its colonies has but lately been recognised In Japan, 
on the contrary, it has long formed an important feature 
m national education This ıs evident from the ingenious 
devices represented on the walls of the department, 
and which can only have been the outcome of long 
experience 
With excellent taste the Japanese have placed the tım- 
ber in the most prominent position, and the products in 
the background, giving at once the impression that it 1s 
purely a forestry exhibit The central tables are occu- 
pied with longitudinal sections of trees, with the surface 
planed so as to render the grain visible Above these 
are similar sections, but showing the bark, and above 
these are coloured drawings of the trees yielding them 
At the foot of these sections a paper explains in English 
the Japanese name, the botanical name and habitat, and 
the relative rarity or abundance of the tree, its girth and 
height at fifty years old and at maturity, the best mode 
of propagation, the quahty and uses of its wood and of 
other parts Each section, drawing, and description 1s 
marked with a corresponding number On the wall of 
the Southern Court are some artistic drawings in mono- 
chrome of the vanous devices for felling and floating the 
trees along mountain streams, for slipping them over pre- 
cipitous @liffs, and for stopping and collecting the timber 
at certain localities in its course for storage The expe- 
dients adopted for floating the timber down narrow gullies, 
and the sledges used for shding ıt down over the snow in 
winter, and other details of forest work and a forester’s 
life, are depicted in a*manner that 1s easy to remember 
from the quaint dress, the life-like attitude, and excessive 
energy thrown into the actions represented These draw- 
ings are mounted im wooden frames, and the background 
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tastefully decorated in a simple manner with fragments of 
veneer of different colours They are accompanied by 
models which still better illustrate the means adopted 
in mountainous counties, and must prove exceedingly 
instructive to students of forestry 

Next in orde: come the tools used in the various opera- 
tions of cutting, transporting, and working the timber and 
peeling the bark Some of the axes and saws are of 
extremely peculiar shape, but admurably fitted for the 
purposes for which they are intended. 

According to a pimted table hung on the end wall, the 
area of the Japanese Empne 1s 38,563,718 chos (a cho = 
2 450 acies), the area of forest (excluding the islands of 
Okinawa and Hokkaido) being 11,865,626 chos, or rather 
less than one-third of the country Of this area 5,259,182 
chos are worked by the Government, and 6,607,443 chos 
by private individuals About a quarter of the Empire 
has, however, not yet been surveyed , the above figures, 
therefore, only refer to the surveyed portion Accompany- 
ing this table is a map giving the distribution of trees in 
Japan, and marking out certam zones, each indicated by 
some particular tree forming a prominent feature in the 
landscape Of these zones ficus Wightiana character- 
ises the lowest, Pzntes Thunbergtz the second , then fol- 
low in order Fagus sylvatica, Abs Vertchiz, and Pinus 
Cembra The extent of these zones 1s marked in colours on 
the map, and on excellent coloured diawings representing 
the habit of the five trees, and their foliage, flowers, and 
fruit in life-size are presented at one glance The less ım- 
portant productions of the forests are appropriately illus- 
trated by smaller collections, a simple expedient by which 
an idea of thei relative consequence ıs easily conveyed 
Fungi, dried and preseived in pickle, and a dried lichen 
{a species of Gyrophora), and a collection of seeds of 
forest-trees, well preserved, and carefully named, are 
placed near Several fungi aie cultivated on special trees 
According to notes affixed to the tree-sections, among the 
trees thus employed are Celts sinensis, Carpinus laxiflora, 
Quercus crishila, cuspidata, and glandulifera 

Roots, barks, and seeds used ın medicine are not so 
well represented as usual Even menthol, now tolerably 
well known in this country as a remedy for neumalgia, 1s 
not exhibited A beautiful specimen of insect wax re- 
sembling spermaceti ın appearance, but much harder, 
and identical with that used in China to coat candles to 
prevent therr gutteiing, is exhibited The insect produc- 
Ing it 1s cultivated on Legustrum Sbotu and Fraxinus 
pubimervis ° 

An exceedingly ingenious double chop-stick is here 
shown, consisting of a piece of white wood, sht two-thuds 
of its length , on pulling the pieces apart, a wooden tooth- 
picx 1s seen inclosed in the centre As the wood has never 
been entirely split, ıt 1s puzzling to know how the tooth- 
pick was mserted This is done by cutting it with a 
special instrument when the wood 1s wet and can be ex- 
tended The leaves of two other plants besides those of 
tobacco are shown, the one made into cigarettes, and the 
other simply died for smoking (Sterculza platanzfolta) 

The cooperage work seems to be carefully cone, the 
barrels having polished surfaces, and ın some instances 
the bands are made of plaited bamboo The polishing of 
rough surfaces appears to be effected by.the rough leaves 
of Aphanantie aspera and the stems of a species of 
Equisetum Japanese tooth-brushes are exhibited, made 
of the frayed-out ends of a piece of white wood; and 
combs, and even tooth-combs, are made of simifar mate- 
rial of a harder character, such as the wood of Olea 
Aguifolum and Hovenia dulcis Dyemg and tanning 
barks are comparatively few in number, and walking 
sticks do not present any great variety, only a few bemg 
engiaved or ornamented A simple flower-pot for the 
wall of drawing-rooms consists of two joints of a large 
bamboo, with a piece cut out at the side of each joint so 
as to permit of a fern or bouquet depending over it 








In the left-hand court may be seen some bent wood 


furmture that might fairly compete with that of Austrian 


manufacture In one corner may be seen a senes of 
young trees four or five years old, imported from France, 
Germany the United States, and other countries , imdi- 
cating that acchimatisation of the useful trees of other 
countries has already been commenced ın Japan Wood- 
engraving and printing in one or more colours 1s illustrated 
by the engravings placed side by side with the blocks 
The celebrated Japanese lacquer ıs exhibited ın the crude 
state, and also applied to knick-knacks and other articles, 
some specimens of lacquered slabs having so Ingh a 
polish as to appear like glazed ornamental tiles These 
are accompanied by a coloured drawing of the foliage and 
flowers of che lacquer-tree painted on the wood of the 
same tree and framed, with other portions having*the 
bark attached Several other useful timbe2-trees are 1llus- 
trated in the same ingenious manner The almost trans- 
parent yet strong and tough paper made from the fibre of 
the paper mulberry-tiee (Brozssonetiza papyrtfera) 1s 
shown, but its manufacture is not illustrated by drawings, 
the exhibits being limited to products This paper rolled into 
the form of a spill ıs strong enough to be used hke string 
Exceedingly thin planed shavings of wood, scarcely thicker 
than the paper above alluded to, occupy ’a conspicuous 
position These aie used for packing butter or othe: 
goods of similai description A cursory glance at the 
notes appended to the sections of wood reveals many 
interesting facts rega: ding some Japanese trees and shrubs 
commonly cultivated in this country , Thus an oil 1s 
obtained from the seeds of the @ommon Camella (C 


japonica), and rope 1s made from the stems of Wistaria 


sinensis Charcoal, for the manufacture of gunpowder, 1s 
prepared from the wood of Paulownia tinpertalts, and the 
wood of the deliciously scented Olza fragrans is used for 
wood-engraving and combs A shrub, also indigenous 
in this country, Vidurnunu opuihs, furnishes tooth-picks 
A very ingenious use of the trunks of trees 1s the hollowing 
them out into drain-pipes, each about 6 or 8 feet long, 
and fitting into each otheratthe end On the walls of 
this court Wlustiations are given of the mode of preventing 
the slipping away of soil on mountain-sides, and of the trees 
and shrubs and herbs useful for binding sandy soil o1 
embankments, &c Altogether the Japanese section is an 
eaceedingly interesting one, and offers many useful sug- 
gestions to the foresteis of Western countries 


PRACTICAL TAXIDERMY 


AMIDST the many cutıcısms which are passed by 

visitors upon the colle@tions in the new Natural 
History Museum of South Kensington, there 1s always to 
be found a word of praise for the improved appearance 
of the mounted animals in that Museum, and it may fairly 
be said that the encomiums which are heard on all sides 
have been justly earned by Dr Ginthe: and the staff ot 
the Zoological Department , that is to say, if an honest 
endeavour to present to the public something better than 
can be seen in other museyms counts for anything The 
officers of the British Musgum, in transferring the zoo- 
logical collections from Bloomsbury to South Kensington, 
were heavily handicapped, for ıt was wumpossible to com- 
mence the mounting of the collectidns de zovo, and they 
therefore had upon then hands a vast number of interest- 
ing specimens unfit to eahibit to the public, but valuable 
to the naturalist, and worthy of preservation as forming 
a historical part of that great zoological collection which 
is admitted by naturalists to be {ntrmsically the finest m 
the world For some time before the removal a careful 
selection of duplicate specimens had been made, and 
these had been dtiibuted to various provincial museums, 
but all those which possessed any gcientific value, such 
as types, &c, have been carefully unmounted and 
added to the collection of skins, and it was curious 
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to note the progress of the art of taxidermy which 
these specimens exhibited It is notorious that for 
many years the authorities of the Zoological Department 
have been troubled with the preservation of antique 
specimens of natural history which seemed to be falling 
into a state of natural decay, although no actual reason 
could be assigned for their dissolution, and moths and 
beetles have never been known to do any harm to the 
collections, thanks to the constant care which 1s exercised 
in that department But on dismounting some of the 
ancient specimens, such as those presented by Colonel 
Montagu, it was discovered that they had never been 
properly skinned, and with the exception of the extrac- 
tion of the entrails, the bones and flesh of the birds had 
been left entue, and apparently without an attempt to 
further preserve the specimens The iesult may be ıma- 
gined, and the difficulty of preserving these interesting 
relics will be fully appreciated by the naturalist of to-day 
It has often been a source of wonder to zoologists as to 
what has become of many of the ty pes of species 1ecoided 
by Latham and the older writers on ornithology as 
existing in the British Museum, which certainly are no 
longer in the national collection The records of the 
Museum show that they never descended to modern 
times, and there can be httle doubt that the defective 
preparation of a hundied years ago was inadequate for 
their preservation, and that they were allowed to fall into 
decay by the earlier custodians of the national Museum, 
in whom the sacred value of a type was not so mherent as 
it 1s in the age 1m whjch we live 

We may hope that the improved preparation of the 
specimens in the Natu:al History Museum marks the 
commencement of a new era in the ait of taxidermy, for 
the skilful mounting of animals is a 1eal art, and ought to 
be recognised as such An artist who portrays animal 
life successfully reaps the full appreciation of his country- 
men, and is well paid for his work, but hitherto the 
taxidermist has never been propeily appreciated, and 
until adequate remuneration 1s provided for the artists 
who reproduce natural specimens, we can never hope for 
the success of taxidermy as an art which ought to rank 
as high as that of the animal painter The undoubted 
success which has attended the production of the groups 
of Bntish birds which now adorn the corridors in the 
Natural History Museum ıs a great encouragement to 
those who have at heart the welfare of the art of taxidermy, 
and it cannot be denied that the mounting of these groups 
does credit to all concerned. We are aware that Piof 
Flower (himself no méan taxidermist) takes a great 
interest in the improvement in the mounting of animals in 
the Museum of which heis so able a Director, and the 
exertions of Dr Gunther in this direction have been 
manifest since his appointment as Keeper of the Zoological 
Department in the British Museum, while the frequent 
occurrence of Lord Walsingham’s name as a donor of 
many of these beautiful groups of “ British birds in then 
haunts,” shows the practical utility of having as a trustee 
a naturalist who labours to supply the wants of the insti- 
tution of which he is one of ghe guardians In the Bird 
Gallery itself, as well asin that of Mammalia and Osteo- 
logy, the same wish to ımpıove the natural appearance of 
the specimens exhibited is seen at every turn, and it ıs to 
be hoped that the lesson thus taught by the British 
Museum will be imprinted on the mind of every pro- 
vincial curator, who will feel henceforth that the value of 
the collection under his charge will consist not so much 
in the array of mounted specimens which he can muster 
on his shelves, as in the excellent preparation of the few 
leading types whicheare really all that are necessary for 
the instruction of the public 

The above thoughts have been inspi%ed by a perusal of 
a little work whick has fallen gnto our hands, vız the 
second edition of Mr Montagu Brown’s Essay on Taxi- 
dermy. Mr Brown ıs the Curator 
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Museum, and he is a man of whom any provincial 
museum may well be proud In a lecture delivered many 
years ago at Leicester Mr Bowdler Sharpe gave some 
hints on what he conceived it to be the object of a 
County museum It seemed to him that ın the fist 
place ıt was expected of every County museum to 
make as perfect a collection as possible of the natural 
productions of that County—that this should be the aim 
and object of every curator, and that all these exhibits 
should be arranged in the most popular and attrac- 
tne form It was impossible, he pointed out, for a 
local museum to attempt to show a perfect collection 
of all the classes of animals This ought to be left 
to the Buiitish Museum, but he insisted that it was 
within the province of evety such museum to ex- 
hibit a typical series of animals which would be use- 
ful for comparison with local species, and would educate 
the minds of an intelligent public towards an appreciation 
of the varied forms of anımal life upon the globe, as com- 
pared with the zoology and botany of the county in which 
they hved Shortly after the Committee of the Leicester 
Museum carried out this idea to a limited extent under the 
curatorship of Mr Harrison, a most intelligent custodian, 
who 1s, we beleve, now located at Birmingham, but the 
plan was fully developed by his successor, Mr Brown, 
who has employed his talents as a taxidermist ın a popu- 
lar direction, and the result is that the collection of birds 
at Leicester 1s mounted ın cases with the natural sur- 
roundings explaining their habits at a glance, and in a 
manner with which no guide-book attempting to illustrate 
a collection on a conventional plan can hope to vie It 
may be a question for naturadists whether this will not be the 
museum of the future, but as evidence of the value of 
practical taxidermy this may be considered already u7 fazl 
accompli, and m making these remarks ıt would be unfair 
not to mention the names of some of those who im 
England have contnbuted to the improvement of this 
art Of these the honoured name of John Hancock 
stands first, for the influence of Waterton, who strove 
to import into this country an improved system of 
mounting animals, seems to have been but small among 
the generation which followed him Mr Hancock’s 
groups in the Great Exhibition of 1851 left an indelible 
impiess upon British taxidermy, and his rendering of a 
bird of prey ıs only equalled for life-hke delineation by 
one of Wolf’s pictures Mr A D Bartlett, the well- 
known Superintendent of the Zoological Gardens, 19s cer- 
tainly one of the best taxidermists which this country has 
produced, while the art of mounting Mammalia has been 
studied with success by Mr Rowland Waid and Mr Edward 
Gerrard—most of the best examples of the latter class ın the 
British Museum having been mounted by the last-named 
artist Many provincial men, such as Mr Swaysland of 
Brighton, Mr Shaw of Shrewsbury,and Mr Quartermain 
of Stratford-on-Avon, have proved their ability as taxı- 
dermists, and London itself possesses adepts in the art 
who are equal to the great taxidermist Termayer of Hol- 
land, whose masterpieces may be seen in the Museums 
of Amsterdam and Leyden , but we doubt whether any- 
body has exercised more influence on the improvement 
in the mounting of animals than Mr E T Booth of 
Brighton, whose collection of British birds exhibited in 
the Dyke Road Museum is one of the sights of England 
To him belongs the credit of being the first to attempt a 
collectiyn of British birds with their natural surroundings, 
and itis upon the lines introduced by Mr Booth that the 
beautiful groups of our native species in their natural 
habitats has been attempted at the British Museum , and 
if the genius of Mr Pickhardt who has mounted the 
birds, and of Mr Muntorn, to whose skill the beautiful 
modelling of the flowers and trees 1s due, does not satisfy 
the aspirations of British naturalists, we shall feel that 
the improvements in the taSideimy of recent years have 
no real existence 


340 3 


NATURE 


| August 7, 1884 


~ 





i 


NOTES’ ON THE CANADIAN NORTH WEST 


TEE excursion to the Rocky Mountains, along the 
Canadian Pacific Railroad, will probably prove a 

most attractive feature in connection with the British 
Association meeting this season Living on the cars for 
several successive days and nights is a novel experience 
for most people, and one, ıt might be supposed, that 
would prove monotonous , but the alternation of forest, 
lake, prairie, and mountain scenery, each with its asso- 
ciated peculiarities, will probably prevent the trip becom- 
ing at all tedious Some members of the Association 
may prefer taking the 1oute through the Umited States to 
Winnipeg, but from thence all will proceed through the 
rich wheat lands of Manitoba, then over the rolling 
praines west of Brandon, with their numerous alkali 
lakes and relatively unproductive soil beyond Moosejaw , 
through the cattle-ranching district at the eastern base of 
the Rocky Mountains, and up the winding Bow Valley to 
the summit-level in the Kicking Horse Pass Here at 
Stephen, on the confines of British Columbia, the railway 
terminates for the present 

On crossing the piaines for the first time, many mter- 
_ esting peculiarities will arrest the attention , perhaps none 
so strongly as the general flatness and absence of timber, 
which as a rule only occurs skirting the nvers, or as a low 
scrub in certam wet o: marshy lands, or in scattered m- 
dividuals along the diy sand and gravel ndges These 
are probably the patches of country that escape the prairie 
fires, owing to the vegetation being either too damp or too 
scanty to support a conflagration Vegetation as a rule 
1s luxuriant, especially on the rich lands, where the grasses 
grow to a great height The soil ıs mostly a rich black 
loam of variable. thickness, accumulating by the annual 
decay of the grasses 01 by the ash from the fires The 
loam 1s thickest on those flat lands with clay subsoil that 
le south of the Manitoba lakes in the arid districts of 
the western sections it becomes very light 

The subsoil ıs for the most part stratified sand and sub- 
angular gravel, which often contain large boulders of 
gneiss and quartz, it appears to be in a great measuie of 
glacial origin , but in many places, as in the vicinity of 
Winnipeg, the subsoil 1s a stiff brown clay which 1s pro- 
bably the fillmg of an ancient lake it 1s seen in the 
banks of the Red Rive: and Assiniboine In the high, 
banks of the Saskatchewan at Medicine Hat the clay has 
more the_appearance of a stiff boulder-clay 

A few miles up the River Saskatchewan from Medicine 
Hat theie 1s an important outcropping of coal, another 
seam is exposed on the Bow River near Crowfoot Creek, 


but the most important 1s that on the Belly River, where’ 


there are active collieries, the fuel being conveyed down 
the river to Medicine Hat, whence it 1s distributed along 
the line of railway These fuels are lignitic m character, 
and are considered to be either of later Cretaceous or 
early Tertiary age , They come to the surface in many 
localities, and evidently undethe a large portion of the 
western plains Adjacent to the easte:in face of the 
Rocky Mountains the strata ın which the coals reappear 
are more indurated and highly inchned, and some of the 
beds contain silicified wood 

In the sectiog of country between Moosejaw and Medi- 
cine Hat alkah lakes aie numerous, the smalle: ones 
evaporate during the diy season, leaving a flat surface 
covered by a thick, white, gli$tening deposit fmm this 
district fine specimens of selenite are obtainable Pio- 
bably some of the largest of these bitter lakes are those 
called the Old Wives Lakes, which he in a large, sterile 
depression, on Le Grand Coteau du Missouri, evidently 
representing the site of a former laiwe inland sea The 
fresh-water lakes and marshes, locally numerous along 
the track, generally teem wh wild fowl In many of 
them also the tall elevation of reeds, formed by the musk- 
rat, may be seen 


Of other animal life on the plains there 1s a great ab- 
sence However, the so-called “blackbird” or purple 
crakle (Quzscalus) is locally very abundant, during the 
early season they keep in pairs, but, on the ripening of 
the corn, immense flocks of them congregate about it, 
prairie chicken are also numerous, but of other birds 
there are very few Snakes abound in some places, they 
are constantly to be seen basking in the sun along the 
railway track Of mammals the most frequent is the little 
Gopher or “ prairie dog” Almost the only other visible 
quadrupeds are foxes and a few antelope 

Of the former great numbers of the now practically ex- 
terminated buffalo there is abundance of evidence Their 
wallowing holes and runs aie seen in all directions , 
the latter, narrow furiow-hke tracks, stretch ın straight 
lines across the plains, being most numerous in the 
vicinity of water Bleached bones and skeletons, which 
lie scattered about in great profusion, testify to the whole- 
sale destruction effected, chiefly by the Indians and half- 
breeds On the introduction of modern repeating rifles 
whole bands of buffaloes were ruthlessly slaughtered, 
solely for their tongues and skihs, and often nothing save 
the tongues were taken from the carcasses 

This indiscrimmate destruction has reduced the Indian 
of the plains to a state of the most abject poverty and 
destitution, for formerly most of his wantsewert supplied 
by the buffalo, now he 1s wholly dependent on the 
Canadian Government, which allows a grant to each 
individual for his support, amounting ın all to about 
200,000/ perannum Alcohol is net pefmitted amongst 
them, and there 1s a very heavy penalty for bringing 1m- 
toxicating liquors into the North-West Territories Of 
the various tribes, Sroux, Crees, and Assiniboines are met 
on the eastern portions of the plains , the Blackfoot re- 
serve 15 situated near the’ Blackfoot’ crossing on the Bow 
River, where an Indian supply fatm has been established 
The Sarsee reserve 1s near Calgary, and at Morley the 
Stonys have their reserve , the latter, however, migrate into 
the mountains early in the season, and spend the summer 
in hunting, and although game 1s now very scarce, they 
are better off in this respect than their brethren of the 
plains From these they differ greatly in physique, being 
shorter and more thick-set They are more tractable 
than many of the other tubes, and a mission has been for 
some time established among them at Morley 

The country of the plains do@s not appear to be wholly 
adapted for agricultural purposes , Manitoba and a great 
part of Assiniboia are very rich, pioducing magnificent 
crops of corn, but the most fertile belt appears to stretch 
away from Brandon towaids Eglmonton, the line of the 
railway traversing a less fertile district to the south West 
of Moosejaw the agricultural prospects are indifferent, 
and in many cases very poor About Calgary the season 
1s short, but a good deal of cattle-ranching has been done, 
and the district 1s cons.dered well suited for it, although 
two years ago about 75 per cent of the imported cattle 
died , this mortality seems to have been the effect of 
bringing cattle from lower latitudes late in the season, as, 
on arriving, they were in su@h a poor condition that they 
were unable to bear the winfer, which that year set in 
unusually early, and was particulaily severe 

Further noith, towards Edmonton, the climate ıs not 
considered to be so harsh as about Calgary this is 
probably owing to the lower altitude of the mountains 
permitting the warm Pacific winds to be more beneficial 

Beyond Calgary the railway follows the valley of the 
Bow River through the district ofthe Foot Hulls for a dis- 
tance of about fifty miles, when 1t enters the Rocky Moun- 
tain by the Bow Pass at Padmore, othe Gap Between 
Calgarv and the mountains the character of the country 
is very different from the prairie districts the surface is 
hilly, with patches of pme forest The strata are more 
intlurated and folded, being often highly inclined 
Several well-marked river-terraces can be traced along 
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this valley, the uppermost extending far up the Bow 
Pass In many districts on the plains the flies are so 
abundant as to interfere with surveying operations, 
alighting on the object-glasses in such numbers as to 
obscure the view In all the houses the black flies 
literally cover everything Earthworms do not occur m 
the north-west To the botanist the plains are most 
attractive, there being an almost endless variety of 
grasses and pretty little flowers, many of our ordinary 
garden annuals growing wild over the plains 

To one who crosses the plains by the usual railroad 
route, the Rocky Mountains are first seen from near 
Crowfoot Creek, at the distance of about 150 miles 
They appear as a serrated ridge on the south-western 
horizog, and numerous patches of snow can very soon be 
distinguished on them The entrance to the Bow Pass, 
by which the mountains are entered, cannot be detected 
till one ıs close tothe range It 1s a comparatively broad 
winding valley,the direction of the bends being either south- 
west, across the strike of the strata, or north-west along 
that strike The mountains rise precipitously on each side, 
but the valley itself presents a*flat bottom, through which 
the nver winds This wide level plain, as a rule, 1s well 
timbered, the woods extending to a considerable altitude 
on the mountain sides , but forest fires have reduced the 
amount of avdilable timber: considerably The trees are 
mostly either spruce or red fir, and, over the burnt areas, 
cotton-wood Along the valley frequent large open un- 
timbeied spaces, locally called “ parks,” bear good pas- 
turage The removal gf the timber from their surface 
was evidently effected by recurrent fires 

The strata which compose the mountains aie regularly 
disposed, striking north-west and south-east, and having 
a regular dip to the south-west, which at the outskirts of 
the range 1s moderate, but gradudlly increases till the 
beds are almost vertical about Castle Mountain West- 
wards, in the main divide, they he more flat The chief 
rocks are crystalline magnesian limestones, with cal- 
careous slate, and locally, peculiar siliceous rocks contam- 
ing opal, amongst the uppe: beds of the senes there are 
quartzites, grits, and conglomerates 

Near Cascade Mountain a. outlier of coal of the same 
age as the beds on the plains, but much more indurated, 
rests unconformably on the older rocks, showing that in 
all probability these Secondary o1 Teitiary rocks formerly 
covered most of this Palæœwoic area The older rocks 
which compose this part of the range are probably of 
Devonian or Carbomiferous age, along the edge of the 
plains they are cut off by a large fault having a down- 
throw to the east, which brings the Cretaceous or Tertiary 
rocks into juxtaposition with them, while to the west they 
pass under newer strata River terraces occur along the 
valley, and near Cascade Park there 1s a large accumula- 
tion of drift, apparently of glacial o1igin 

Many geologists will probably be disappointed in the 
Rocky Mountains of the Bow Pass section, for they hardly 
equal the familiar descriptions of the ranges further south 
To the mineralogist, too, they promise but a poor field, 
the small amount of plicatiow in the strata, and the 
absence of crystalline rocks, ing unfavourable for the 
development of good mmeral specimens As to the 
industrial minerals, the, resources of the valley have not 
yet been determined, but it appears that at least one 
metalliferous belt passes through the highly inclined 
1ocks in the vicinity of Silver City it bears copper pynites 
and glance in veins running transversely to the general 
direction of the belt Whether these veins are sufficiently 
rich, or whether there are large bunches of ore in the 
belt, has not yet beer proved Argentiferous galena 1s 
also known to occur in the grits and quartzites 

The climate of these mountains 1s v@y enjoyable in 
summer-time During the day it 1g sometimes 1ather hot 
in the valleys, and the flies prove very troublesome, whilee 
at night there are often severe frosts 
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temperature 1s much more equable, there being usually a 
cool breeze during the day, and at night the air feels warm 
and balmy The timber line here 1s about 6000 feet above 
sea-level, and although ıt 1s only the highest peaks that 
rise above the line of perpetual snow, yet there are large 
accumulations of snow on the northern slopes and im 
many of the valleys, extending some distance below the 
timber hne On warm days snow-slides may be con- 
stantly heard descending with aloud roar Glacial lakes 
occur ın several of the valleys and cooms 

Fish abound, but they are difficult to catch except in 
the small rivers and lakes, where, however, they are 
small 

To the botanist the mountains would probably prove 
even more attractive than the plains, as there 1s such 
variety in the flora according to the altitude Above the 
present timber limit vegetation rapidly diminishes, only 
scattered individuals occurring at a distance above it, 
one of the most remarkable of these being the forget-me- 
not, bright blue patches of ıt not uncommonly occur right 
up alongside the snow banks 
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NATIVE AMERICAN LITERATURE AND 
ETHNOLOGY! 


QUR apology for grouping together so many valuable 
works on native American literature must be the 
extraordinary 1apidity with which such productions are 
accumulating Unless dealt with in this somewhat sum- 
mary way, they run the risk of not being noticed at all 
The great activity recently displayed in this department 
1s largely due to the personal efforts of Dr Brinton, whose 
spirited attempt to form a “ Library of Aboriginal-Amen- 
can Literature ” has already made some progréss towards 
realisation The fist book on our list 18 practically a 
reply to those who may be sceptical as to the existence of 
sufficient materials to warrant such an enterprise Based 

-on a paper laid before the Congress of Americanists at 
Copenhagen last year, it takes a summary but compre- 
hensive survey of all the still extant monuments of native 
literature in the various branches of history, legend, ritual, 
oratory, poetry, and the drama In some of these 
branches the quantity of available matter 1s considerable 
Hundreds of native tales and legends have been com- 
mitted to writing by the Christian Eskimo of Greenland, 
and Dr Heinrich Rink’s manuscript collection of their 
historical traditions fills over two thousand pages But 
the quantity of folk-lore and tribal myths floating about 
in the oral state amongst the Dakotahs, Athabascans, 
Algonguins, and other North American nations 1s alone 
sufficient to supply abundant materials for Dr Bninton’s 
undertaking ‘These, however, cannot be properly utilised 
until the natives have been educated and taught to write 
their own language, as, for instance, some of the Eskimo, 
Cherokees, and Iroquois have already learnt to do 

A brilant result of such education 1s the “ Iroquois 
Book of Rites,” second on our list, which is now printed 
for the first time from native manuscripts recently brought 
to light by the editor, Mr Horatio Hale In the intro- 
duction a curious account is given of these manuscripts, 
of which there are three extant, two in the Canienga dia- 
lect procured at the Iroquois Reserve near Beantford, and 
one in the Onondaga dialect found at the Reservation 
near Syracuse, New York » The former are duplicate 
copies of the “ Book of Rites” proper, and one of them 
appears to be traceable to an original, composed during 
the latter part of the last century, probably by the 

* “ Aboriginal American Authors” By Damel G Brinton, MD (Phila- 
delphia, 1883 } Ps 

“The Ivoquois Book of Rites” Edited by Horatio Hale, MA (Phila- 
delphia, 1883 } 

“The Gueguence A Comedy Balletin the Nahuatl-Spantsh Dialect of 


Nicaragua” Edited by D G Brinton ® (Philadelphia, 1883 ) 
t Sixteenth and Seventeenth Anrual Reports of the Peabody Museum of 


On the hills the | Amencan Archeology and Ethnology ” (Cambridge, 1884 ) 


342 : 


NATURE 


[August 7, 1884 





G 


Canienga Chief, David of Schoharie The other, written 
by one “John Green,” of the Mohawk Institute at Brant- 
ford, and dated November 1874, 1s based on an unknown 
text differing in some respects from that attributed to 
Chief David The Onondaga is not a copy of the 
Canienga work, but its complement, comprising the 
speeches addressed by the younger to the elder nations 
when a chief of the latter 15 mourned, and hence named 
the “Book of the Younger Nations” All the original 
texts may possibly have been composed about the middle 
of the eighteenth century, by which time several of the 
natives had been sufficiently instructed by the English 
mussionaries to read and write their mother tongue 
fluently 
Such 1s briefly the history of the “Book of Rites” in its 
written form, which consists mainly of the speeches, songs, 
formulas, and ceremonies performed at the meetings of 
the Great Council, or “ Council of Condolence,” of the 
Iroquois Confederacy, when ıt met for the combined pur- 
pose of mourning the death of a chief and celebrating 
the induction of his successor The proceedings to be 
observed on this important occasion had evidently been 
handed down orally from the time of the formation of the 
famous League, or “Great Peace,” an event usually referred 
to the middle of the fifteenth century Much of the contents 
of the “Book of Rites” may therefore fairly claim to date 
from that period But although the strictly ceremonial por- 
tions may have been wntten down in the very words m 
which they had been orally preserved for.some three 
hundred years, the text as ıt now stands has obviously 
been coloured by the spit of the eighteenth century, and 
18, 50 far, not a faithful reflection of the social ideas and 
inner life of the Iroquois nation in pre-Euopean and 
pagan times” Such passages as “The Gieat League 
which you established has grown old”, “ Hail, my grand- 
sires '* You have said that sad will be the fate of those 
who come in the latter times ” , “ye are in your graves 
who established ıt [the League] Ye have taken it with 
you and have placed it under you, and there is nothing 
left but a desert,” were written by men who felt that the 
Confederacy was already a thing of the past The whole 
tone of the work 1s ın fact pervaded by a spimt of sadness 
and despondency, and its very scope seems to have been 
the preservation of the empty forms and ceremonials of an 
imstitution whose days were aheady numbered This 
point should be borne in mind in 1eadıng the comments 
of the editor on the present text, and especially the argu- 
ments drawn from it in favour of the supenority of the 
Troquois race over “the Aryans of Europe” m humanity, 
public spirit, and political sagacity The curious theory 
is even advanced that the fine qualities of the European 
Aryan, as compared with his barbarous Asiatic kindred, 
“may have been derived from admixture with an earher 
population of Europe, identical in race and character with 
the aborigines of America” (Introduction, p 98) And 
in an unfortunate appendix, where this idea 1s worked out 
at some length, 1t 1s suggested that the time 1s approach- 
ing when the “servile Aryans will cease to attract the 
undue admiration which they have 1eceived for qualities 
not their own , and we shall look with a new interest on 
the remnant of the Indian race, as possibly representing 
this noble type of man, whose mextinguishable love of 
freedom hag evoked the idea of political rights and has 
created those institutions of regulated self-government by 
which genuine civilisation and progress are assured to 
the world” (p 190) ° 
Mr Hale is more instructive ın the section of his 
erudite introduction devoted to the genius and inner struc- 
ture of the Iroquois language Here he shows, against the 
general conclusions of philologists, that Iroquois really 
-abounds in true abstract terms Such are otarzdénsera = 
heat, atarzatetsera = courage, Aqnaésera = pride, kanak- 
wenséra = anger, regulari? derved by the affix sera from 
verbal forms He also makes it clear that true gram- 


matical gender exists, forming, as in the Semitic system 
and in some neo-Sanskritic idioms, a distinctive feature 
of verbal conjugation But its use is entirely restricted to 
the third person singular, dual and plural, as in watkañ- 
tos = she sees, Atatkahtos = they two see (fem), kont- 
kaltos = they see (fem) This point is of great import- 
ance as affecting the vanous psychological systems of 
linguistic classification that have been proposed by certain 
German theorists It may be incidentally remarked that 
in Africa also the distinction between gender (Hamuitic) 
and non-gender (Negio) languages no longer holds good, 
for it now appears that gender is also characteristic of the 
Masai, and of many Nilotic negro tongues 
Dealing with the tendency of Iroquois and so many 
other American languages to fuse the terms of the sen- 
tence into a single compound word, Mr Hale obstrves 
“The notion that the existence of these comprehensive 
words in an Indian language 1s an evidence of deficiency 
in analytic power, 1s a fallacy long ago exposed by 
Duponceau. As he has well explamed, analysis must 
precede synthesis In fact, the power of what may be 
termed analytic synthesis—the mental power which first 
resolves words or things into their elements and then puts 
them together in new forms—is a creative or co-ordina- 
tive force indicative of a higher natural capacity than the 
act of mere analysis The genius which framed the word 
‘teskenonhweronne/ [I come hither again to greet and 
thank’]ıs the same that, workmg with other elements, 
produced the steam-engine and the telephone” (p 150) 
Hee again it is to be feared that bias has got the better 
of reason. Certainly the world Would have had to wait 
very long indeed for the steam-engine and the telephone 
had their invention depended on the natural evolution of 
the people who “framed the word” ın question Prof 
Sayce (“Science of Language”) has also made 1t toler- 
ably evident that analysis does not precede synthesis, and 
that the umit or starting-point of speech is rather the 
sentence than the word Hence the American polysyn- 
thetic 1s an infantile compared with the English analytical 
piocess in the example appealed to But, apart from 
these eccentric views, it 1s a great pleasure to be able to 
say that Mr Hale has given us an admirable edition of 
the “Book of Rites”—a priceless treasure opportunely 
rescued by him from the immiment danger of destruction 
An equal share of praise 1s due to Dr Brinton as editor 
of the “ Gueguence,” which forms the third volume of his 
Library Senes This curious document presents con- 
siderable interest, both from the ethnological, philological, 
and hterary points of view ‘An orgmal native drama in 
the strict sense ıt can hardly be called But although 
dating no further back tha® the last century, and com- 
posed in a strange medley of bad Spanish and Nahuatl 
(Aztec), ıt may be regarded as almost the last surviving 
specimen of the aboriginal semi-dramatic compositions 
which appear to have been ın common use amongst the 
Central American peoples long before and after the Con- 
quest Such compositions, prepared for oral recitation 
at the public feasts and ceremonies, were so far dramatical 
that they took the form of dialogue, and turned on some 
simple incident with a happy dénouement In the present 
instance the Gueguence, that 1s, the elder or village head- 
man (from the Aztec “Auehuentzé” = “dear old man”), 15 
brought with his two sons before the provincial governor, 
charged with entering the province without a permit 
This leads to a good deal of repartee, some broad jokes, 
and intentional misunderstandings on the part of the 
hero, who in the end comes off best and manages to 
bring about a mairiage betweeif one of his sons and the 
governor's daughter The language of the piece is very 
pecular, and will doubtless be appealed to by the advo- 
cates of mixed ferms of speech m favour of their views 
Yet a careful study of the text shows that here the 
»>panish and Aztec elefnents are not harmoniously fused, 
as are, for instance, the Saxon and Latin elements in 
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Enghsh Thus we have sometimes two or three tolerably 
correct consecutive Spanish sentences with due observ- 
ance of its grammatical forms, as, for instance, Pues, 
tome! Uno, dos, tres, quatro Ha! mi plata, muchachos! 
Cuatro cientos y tantos pesos le he dado 4 mi amigo 
Cap" Alguacil But beyond abrupt exclamations such as 
“ Mascamayagna, Gueguence” = “at your service, Gue- 
guence,’ complete grammatical Aztec sentences never 
occur, and the composition may on the whole be regarded 
as essentially Spanish copiously interlarded with native 
words and phrases Hence itis rather a medley than a 
true ngua franca, or a jargon, such as “ Pigeon-English,” 
and the Chinook of the Columbia river, which involve a 
total destruction of the relational forms of all the consti- 
tuent elements, thus preparing the way for a fresh gram- 
matical departure Thus only 1s ıt conceivable that true 
mixed languages can be developed, and the conditions 
favourable for such combinations are necessarily so excep- 
tional that they must ın any case always remain the rarest 
of hnguistic phenomena 
Little space 1s left to speak of the last “ Reports of the 
Peabody Museum,” which are more than usually nch in 
original ethnological materiafs Conspicuous amongst 
“these are the graphic descriptions at first hand of the 
“White Buffalo Festival of the Unepapas,” the “Elk 
Mystery or Festival of the Ogallala Sioux,” the “ Religious 
Ceremony of the Four Winds as observed by the Santee 
Sioux,” the “ Shadow or Ghost Lodge a Ceremony of the 
Ogallala Sioux,” and the“ Wa-Wan or Pipe Dance of 
the Omahas,” all by Miss Alice C Fletcher, who has 
recently been spending some profitable time in the midst 
of these North American trines By taking up her 1es1- 
dence amongst them, sharing in their domestic joys and 
sorrows, making herself one of them, this enterprising 
and benevolent lady has enjoyed are opportunities of 
penetrating into the inner life of the abongines Hence 
the great value of her remarks, especially on their re- 
ligious views, a correct appreciation of which can only be 
had in this way On the vexed subject of nature-worship 
and animism some current misconceptions are combated 
and fresh light thrown on the attitude of the native mind 
towards the outward and invisible world “ Careful ın- 
quiry and observation,” she writes, “ fail to show that the 
Indian actually worships the objects which are set up or 
mentioned by him in his ceremonies The earth, the 
four winds, the sun, moon, and stars, the stones, the water, 
the various animals, are all’exponents of a mysterious 
life and power encompassing the Indian, and filling him 
with vague apprehension and desire to propitiate and 
induce to friendly relations This 1s attempted not so 
much through the ideas of qacrifice as through more or 
less ceremonial appeals More faithis put in ritual and 
a careful observance of forms than in any act of self- 
denial in its moral sense as we understand it To 
the Indian mind the life of the universe has not been 
analysed, classified, and a great synthesis formed of 
the paits To him the varied forms are all equally ım- 
portant and noble A devout old Indian said “ The tiee 
is hke a human being, for it has life and giows, so we 
pray to it and put our SiS Ts it that the god may 
help us” Here we have placed in a vivid light the very 
essence of Anthropomorphism—ultimate base and starting- 
point of all primitive religions 
In the Curatoi’s Report reference is made to the 1m- 
prints of human feet discovered by D1 Flint on Decem- 
ber 24, 1883, 1n the volcanic rock some fourteen feet 
below the surface soil in Nicaragua The tracks are in 
several series running nearly parallel with the banks of 
Lake Managua, within 300 feet of the present margin 
Above the prints ıs a Wed of clay and volcanic material 
containing fossil leaves, and over this four distinct beds 
_ of more recent volcanic matter Blocks of rock contam- 
ing the prints have b@en cut awayeand forwarded to the 
`, Museum 


“That they were made by the feet of men® 


while the material of which the rock 1s formed was in a 
plastic condition there ıs not the least doubt The 1m- 
prints are from nine to ten inches long and about four 
wide across the ball of the foot with heel-ball and 
toes perfectly distinct Dr Flint states that the stride 
was only from eleven to exghteen inches, which indicates 
slow walking over the plastic substance” It is hoped 
that a clue to the geological age of the deposit may be 
obtained from the fossil leaves, a report on which 1s 
expected from Prof Lesquereux A H KEANE 





NOTES 


THE International Conference on Education was opened at 
the Health Exhibition on Monday by the address of Lord 
Carlingford, and has been continued during the week There 1s 
a very large attendance both of English and foreign educationists, 
while the papers and discussions have been of much interest and 
importance We hope to speak m detail of the Conference in 
our next number 


THE summer meeting of the Institution of Mechanical Engi- 
neers began at Cardiffon Tuesday with the address of the pre- 
sident, I. Lowthian Bell, FR S The papers to be ead are all 
of a technical nature The meeting will be continued during 
the week, and many excursions have been organised, and visits 
to engineeiing and other works 


THE French Association for the Advancement of Science wil 
hold its next meeting at Blois from September 4 to II next 
The lectuens and subjects of lectuies have not yet been decided 
upon 

Dr SCHWEINFURTH will retuin to Afiica in a few weeks, on 
a commussion from the Berlin Academy of Sciences, but the 
field of his exploratory labows has not yet been finally selected 


THE Goveinment having decided to appoint a Royal Com- 
mission for the Exhibition of India and the Colonies, which 1s 
to be held in London in 1886, the Prince of Wales has issued a 
certain number of mvitations to those persons whom it 1s desned 
should seive on this Commission 


Tue death is announced of Mı Charles Manby, FRS, 
M Inst.C E , for forty-five years identified with the Institution of 
Civil Engmeers, for seventeen as the paid secretary, and for 
twenty-eight years as the honorary secretary He was born on 
Febuary 4, 1804, and was the eldest son of Aaron Manby, the 
founder of the Hoiseley Iron Works m Staffordshire, and later 
of the Pans Gas Works, and of nonwoiks at Charenton, near 
Pans, and who 1e-organised the now famous ironworks at 
Creuzot For his father, he was also engaged on the design and 
constuction of the first pair of marine engines with oscillating 
cylinders, upon the building of the davon Manby, the first tron 
steamship that eve: made a sea voyage, and upon the several 
works mm France before enumerated In 1839 he was appointed 
secretary of the Institution of Civil Engineers, aud soon after- 
wads threw himself, heart and soul, into a movement which 
revolutionised the Society As evidence of the appreciation in | 
which he was held ıt may be mentioned that when, in 1856, he 
relinquished the position—which has since been filled by his 
pupil, James Forrest—he was presented with a service of plate 
and a sum of two thousand guineas, ‘‘asa token of personal 
esteem, ang ın iecognition of the valuable services he had 
rendered to the membeis individually and collectively” Agafn, 
in 1876, Charles Manby received from the members of the 
Institute of Civil Engineers a silver salver and a purse of up- 
wards of 4ooo/ ‘m friendly remembrance of many years 
valuable services ” 


On Monday, August 4, taking advantage of Bank Holiday, 
the Essex Field Club held a meeting at Colchester The party, 
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about fifty or sixty ın number, were met at the station by Mr J 

Horace Round, who conducted them through the older parts of 
the town to the Castle, the history of which was lacidly sketched 
and the main points of interest shown by Mr Round A hur- 
ried visit to the Castle Museum, with its splendid collection of 
local antiquities and natural history objects, was nest made under 
the guidance of the Rev C L Acland and M: Round The 
party then proceeding to lunch at the Cups Hotel After lunch, 
a drive of about eight miles along the Mersea Road, passing 
through the villages of Abberton and Peldon, the scenes of the 
earthquake of April 22, brought the party to West Mersea, 
where Mr H Lauer addressed them upon the history of this 
and the surrounding districts dunung Roman times, suggesting 
that the Roman town of Othona may have been situated on the 
opposite shore of the River Blackwater m the neighbourhood of 
Bradwell Mr Lauer next called attenfion to the interesting 
and mysterious ‘ saltmmg-mounds ” or ‘‘red hills,” which occur 
also on the Norfolk coast and along the rivers ın Suffolk and 
Kent, and of which eighteen still exist between Stiood and Vir- 
ley m Essex These, according to Mr H Stopes, F G § , often 
cover as much as I0 to 30 acres, and are from 2 to 4% feet deep, 
being composed of red burnt clay mixed with 1ude broken pottery, 
charcoal, ashes, and often bones A ramble eastward along the 
coast of Mersea Island brought the party to the “‘decoy” for 
the capture of wild-fowl, the working of which in former times 
was explained by Mr. Lauer Here Mr J C Shenstone gave a 
short demonstration of the mteresting coast flora Driving 
homewards the paty stopped at the ruins of Langenhoe Church, 
wrecked by the earthquake, where Mr R Meldola gave a short 
statement on this subject in anticrpation of the detailed report 
which he proposes to present to the Club He stated that the 
area of structural damage covered about fifty square mies After 
tea an ordinary meeting was held, Mr R Meldola in the chair, 
and the evening concluded with a conversazione at the Hotel, 
collections of insects, dried plants, and living msectivorous plants 
bemg exhibited by Mr W H Harwood, Mr Shenstone, and 
Dr. Alexander Wallace The Mayor and many of the towns- 
people were present during the evening to listen to the short 
addresses on natural history subjects given in explanation of the 
various exhibits äi 


THE repeated failures of steamers to reach Sibera , from 
Europe do not seem to have deterred M Sibmakoff, the, well- 
known Russian merchant, from again despatching two steamers 
this year Early last month the steamers Nordenskjold and Ode 
left Tromso (Norway) to attempt, it is stated, for the last time to 
reach Siberia When ın lat 70° 55’ N and long 52°15’ E 
the engines of the Nordenskjold broke down, and she was with 
great difficulty towed back to Vardo 


A SUBSCRIPTION has been opened at St Petersburg, in order 
to rase the money for instituting at the University five bursaries 
m the name of Charles Darwin, to be employed for the main- 
tenance of five students ın the five chief branches of natural 
science 


THE Russian review, Russkaya Starina, and the Jou-nai of the 
Russian Chemical and Physical Society have lately de¥oted 
some attention to the first steam-engine that was made in the 
Russian Empwe, in 1763, at the tronworks of Barnaoul, im 
‘Western Siberia, by a mining engineer, Polzunoff It appears 
from M Woyeikoff’s description of this steam-engine, the model 
of which exists still at Barnaoul (both reviews have figured it on 
plates), that Polzunoff’s engine was a reproduction of the “‘ fire- 
engine ” of Newcomen, with some original improvements Thus 
it has two cylinders, instead of one, and, instead of the beam, 
Polzunoff made use of a wheel which réceived the chains of the 
pistons, and transmitted the circular movement, transformed 
again into a rectilinear one, to a pair of bellows, used for 
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blowing air mto a high furnace The distribution of vapour was 
automatic, as m Newcomen’s engine, but with several improve- 
ments The engine, which had cylinders 9 feet long and 9 
inches m diameter, worked dming two months from May 20, 
1766, and 3100 cwts of silver ore, yielding 5 cwts of silver, 
were melted with its help But Polzunoff did not see his engine 
at work, as he died fiom consumption four days before He 
obviously was a 1emarkable man fo. his time, several of the 
physical remarks he made ın the desciiption of his engine show- 
ing not only a wide knowledge, but also a serious spirit of true 
physical 1easoning, together with a notable skili for determining 
the limits of knowledge of that time In his theoretical remarks 
about “ Air, Water, and Vapom,” he notices also that physicists 
are not yet agreed as to the origin of heat, some of them seemg 
m it a much-divided, fine moving matter, while others ‘‘9ee the 
origin of heat in friction and in the vibratory motion of the 
particles maccessible to our senses, of which the bodies are con- 
stituted ”? He obviously quotes here the words of Lomonosoff, 
who stated in these very words the mechanical origin of heat in 
his most remarkable but unhappily little-known memoir; written. 
as an instruction to Tchitchagoff’s Polar Expedition 


SEVERAI severe shocks of earthquake were felt on Sunday 
afternoon at Foca, m Bosnia The duration of each shock was 
over two seconds oo 

A BROCHURE just issued by M Ch Montigny at Brussels 
contains in convenient form the result of his studies on the state 
of the atmosphere as affecting stellar scintillation, with a view to 
forecasting the state of the weather fronf the fact determined 
by W Spring, that the colour of pue wate: in great bulk 1s 
blue, he explains the predominance of this colour m the scintil- 
lation of the stars just before and’ dung wet weather The 
]uminous rays, he ai guess tra vei sing the air charged with large 
quantities of pure water are necessarily tmged with the blue 
colour of this medium The excess of blue thus becomes an 
almost certam means of predicting rain This theoretic con 
clusion corresponds with the results of his observations con- 
tinued for several years past on the appearance of the stellar 
rays in connection with the state of the weather During the 
few months of fine weather in the present year blue his been 
much less conspicuous than in the corresponding months of 
previous years since 1876, when wet weather prevailed It also 
appears that green, which had always coincided with clear skies 
during the fine years before 1876, has recently again become 
piedomimant Hence he thinks it probable that we have got 
over the cycle of bad seasons, and that dry weather and more 
normal summers may be anticipatgd at least for some time to come 


ProF F NEESEN publishes a reprint of his pape: in the 
Archi fur Artillerie- und Ingenuur-Offaere for 1884 on a 
generalisation of Sebert’s method of registering the velocity of 
shot within the tube of a gun  Sehert’s apparatus necessarily 
registeis for a space somewhat shorter than the diameter of the 
ball This defect ıs remedied and the iegistration extended to 
the whole length of the tube by means of a revolving appliance 
to which the registering tunfg-fork is attached, and disposed 
parallel with the periphery ðf the cioss-section of the shot- 
Pencils fastened to the prongs of the tuning-fork and vibrating 
with it are thus made to describe curves indicating the velocity 
of the ball m its course through the tube The only objection 
to the process, wh ch is made perfectly clea1 by several accom- 
panying illustiations, is that by the concussion the registenng 
apparatus may get deranged or jammed with the shot This 
danger ıt 1s proposed to obviate by making the apparatus of the 
best steel, and diminishing the effect of sthe concussion by filling 
the shot with some fiuid when fired for experimental purposes 


IN the last number of the Bollettino of the Itahan Geo- 
graphical society}, Dr Œœ A Colm continues his valuable 
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paper, already noticed in NATURE, on the Indians of 
the Uppe Amazon reg.ons Much origmal and curious 
infmation ıs supplied regarding the Caribos, Shipivos, 
Amahuacs, Campas, Shetevos, and many other Chustian and 
Pagan tubes, especially of the Ucayali and Huallaga basins 

Thus we are told that most of the Christian women in the Uca- 
yalı villages don a Emopean smock to attend mass, but after the 
service lay it aside for the native panipanilla, a scanty gaiment, 
whate at first, but afterwards dyed blue or red with geometrical 
designs to save the trouble of washmg it Here also the men 
carefully pluck out the beaid with pincers made of two shells, 
because the women consider this appendage as a sign of old age 

Hence bearded youths are regarded as superannuated, while 
clean-faced old men are still eligible in the mathmomal market 

The South American Indians are usually described as altogether 
beardless, an inference due probably to this custom, which 
appears to be very general 


THE principal articles in the current number of Peéermann's 
Mitthealungen are on Arctic subjects Prof Mohn of the Nor- 
wegian Meteorological Institute writes on the hydrography of 
the Siberian Arctic from’ the Observations of the Vesa, while 
Lieut Hovgaard, a member of the expedition, contributes a 
paper on the ice in the Kara Sea, and M Launasen of Copen- 
hagen on the point reached by Behring m his first expedition 
In addition to these we have papers on the names of places in 
the Niger 1egion, on the new map of Germany prepared by the 
general staff, and the usual notes 


THE plague of rabbits in our Australasian colonies ıs one of 
which much has been hemd, and ıt appears that another Euro- 
pean animal, the dog, ıs about to follow the example of the 
rabbit, and mahe himself a pest in place of a pet It appears 
that the number of wild or semi-wild dogs has recently mcreased 
largely ın Victoria and New’South Wales, and the consequence 
is a great slaughter of sheep by these nomads The Govern- 
ment has already offered rewards for their destruction In New 
Zealand some enterprising people have Int on the idea of ım- 
porting weasels and stoats from England to keep down the 
rabbits , but if the former increase ın their new habitat as rapidly 
as the latter have done, the last state of New Zealand will be 
worse than the first, for a plague of rabbits must be as nothing 
compared to a plague of weasels, and a great increase of the 
latter, from their predatory anf destructive habits, must be fol- 
lowed by a considerable alteration m the distribution of the 
fauna of New Zealand In Jamaica, according to the last 1eport 
of the Duector of Public Gardens in that colony, the planters 
suffered greatly from the dep:flations of rats among the sugar- 
canes The rat-eaten canes were good for nothing except rum, 
and accordingly large sums were spent ın poison and dogs to 
keep down the iats, but apparently without much success At 
last an enterprising plantes determimed to import the mongoose 
from India to destroy the rats on his sugar estate The sugar- 
planters, Mr Morris says, have unquestionably benefited greatly 
by its introduction, and rat-eaten canes are now hardly known 
where formerly they were foun? in large quantities But the 
new importation continues to multiply and spread, not only on 
sugar estates, but on the highest mountains, as well as along 
shore, even amidst swamps and lagoons, and when the sugar- 
cane rat is wholly exterminated, the mongoose will still go on 
incieasing, and what then? Must the colonists find something 
else to exterminate the mongoose, and save their poultry, and so 
on ad infinitum? As it ispnegro settlers and persons not con- 
nected with sugar estates complain of its ravages amongst their 
poultry and even accusé it of destroying frut and vegetables , 
and, although Mr Momus doubts whether these complaints are 
all well founded, he acknowledges that the mongoose 1s the 
cause of great disturbance in the anthal hfe of Jamaica Harm- 
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less yellow and other snakes, lizards, gı ound-hatching birds, 
rabbits, and many members of the indigenous fauna of the island 
are likely to become extinct at no distant date It will be mte- 
resting to watch the effect of the introduction of the mongoose, 
and we hope Mi Mons will enlighten us fiom yem to year on 
the subject 


AT the last meeting of the Asiatic Society of Japan (as 
1eported in the Japan Weekly Mail) a paper was read by Dr 
Whitney on “Medical Progiess in Japan” The first era in 
Japanese medicine was the mythological age, when the treat- 
ment of disease appears to have consisted in the use of charms 
and the employment of the simplest remedies o1ginated by the 
** Great-name-possessing Deity”, the next period covers nearly 
900 years from the middle of the second century BC, dunng 
which Corean and Chinese medicine was introduced, as well as 
Buddhism and the useful arts At the close of the eghth century 
the University and a medical school were established, and here 
commences the third period in the history of Japanese medical 
progress, which lasts down to the middle of the sixteenth century. 
In the medical college of those days the students pursued a 
seven years’ course, and appear to have received a thorough and 
systematic training in Chinese medicine, which, as then taught, 
was embodied in works consisting chiefly in numerous disserta- 
tions and philosophical deductions based upon incorrect notions 
as to the anatomy of the human frame and the relation of 1ts 
varus viscera with one anothe: and with the different pheno- 
mena of nature In the fourth period, from the middle of the 
sixteenth century, when the Portuguese first appeared in Japan, 
down to the restoration of 1867, occured the revival of both the 
Japanese and Chinese schools, and the introduction of Western 
medicine, which appears to have played no unimportant part in the 
tensporary success ofthe missionaries They received at one time 
agrant of 7500 acres of public lands foi the purpose of cultivating 
medicinal plants In 1775 was published the translation into 
Japanese of a Dutch work on anatomy, which was the first of 
its kind published in Japanese Vaccination was intioduced in 
1824 from Russia by some Japanese fishermen, and in 1858 2 
medical school was founded in Nayaski, m which Western 
medicine only was taught With the effects of the revolution of 
1868 on medicine, as on most other things in Japan, thost people 
are familiar The physicians and surgeons of new Japan are 
required to go through a three yeais’ course of study, and to 
pass examinations in the manne: familiar in Europe Apothe- 
caries, dentists, and midwives must similarly be provided with 
diplomas, which can only be obtained afte satisfactory exami- 
nation Contagious diseases acts, the examination of drugs; a 
strict control of the sale of opium fo: medicinal purposes, and 
the numerous other measures by which governments seek to 
protect the public health, are now found in full working order 
in Japan 

Dr R LENZ describes, in the last Szdleczn of the St Peters- 
burg Academy of Sciences, a new application of the telephone 
to the measurement of temperatures at a distance Let us ima- 
gine two stations, A and B, connected together by an iron and 
an argentan wire, which aie looped together at both stations 
If the looping at A has a different temperature to that of B, a 
thermal current will cnculate through the wires , and if a silent 
interrupter and a telephone be introduced into he system, the 
telephone will emit a sound, which will cease immediately the 
observer gt B has 1aised or lowgied the temperature of his loop- 
ing place, so as to render it equal to that of A, and to destroy 
thus the thermal current The exactness of this method depends 
on the exactness of determination of the moment when the lull 
ceases in the telephone, which moment 1s influenced by a rem- 
nant of lull in the instrifment after the equalisation of temper- 
ature at both ends of the apparatus In a series of experiments 
where the points A and B weve one metre distant, Dr Lenz 
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determined temperatures by this method with great accuracy, the 
errors being only from o° or to o° 17, and he concludes that, 
by using iron-argentan wires two millimetres thick, the measme- 
ments could be made at a distance of five kilometres, which 
distance could be still increased, say to twenty-five kilometres, 
if antimony and bismuth wires were used 


THE last number (12) of the Journal of the Stiaits Branch of 
the Royal Asiatic Society has the continuation of a paper on 
Malayan Ornithology, by Capt Kelham, and an official report 
by Mr L Whaay, of Perak, on gutta-pioducing trees Mr 
Maxwell wntes on ‘‘Shamanism tn Perak,” the term ın this 
instance being applied to the incantations and ceremonies em- 
ployed by the Malays to cure the sick But smely Shamanism 
in its home in Thibet 1s something more than this Mr Fe- 
guson contributes some notes on the curious changes which con- 
sonants undergo in passing from one Malay dialect to another 
The papers, properly so called, conclude with a iepoit on the 
Meteorology of the.Stiaits In the Annual Report of the 
Council of the Society we notice that ıt 1s intended to 1epublish 
in a collected form valuable papers published in the Eastern 
Archipelago at one time or another, but now either out of print 
or difficult of access , also a text-book of the geography of the 
region, under the editorship of members of the Society, and a 
skeleton map of the Malay Peninsula, an a scale of a quarter of 
an inch to a mile, upon which all new information will be 
entered from tıme to time as exploration advances 


SEVERAL honorary promotions have been recently made by 
the French Government for scientific services Di Cornelius 
Herz, directo: of La Lumière Electriqgue, has been nominated 
Commander in the Legion d'Honneur at the request of M 
Cochery, Minister of Postal Telegiaphy, fo. his works on Elec- 
tricity The Minister of Public Insti uction has appointed Madame 
Camille Flammarion an officer of the Academy for having 
acted as a secretary to he1 husband ın all his work in connection 
with astronomy The Municipal Council of Pars has decided 
that one of the new streets of the Thuteenth Ai:ondissement 
shall be named Giffard, in commemoration of the inventor of the 
injector 


AN experiment has been made m Vienna which proves that 
even with incandescent lights special precautions must be taken 
to avoid any risk of fre A lamp having been enveloped with 
paper and lighted by a current, the heat generated was sufficient 
to set fire to the paper, which burnt out and caused the lamp to 
explode 


ON July 27 there was celebrated at the Trocadéro Palace 
the centenary of the death of Diderot, the celebrated Fiench 
philosophe:, who was also a man of science in his time and 
editor of the famous Zxcyclopedia 


THE additions to the Zoological Society’s Gaidens during the 
past week include a Rhesus Monkey (Afacacus rhesus 9) fiom 
India, presented by Miss A E Sturge, a Bonnet Monkey 
(Macacus sinicus 6) fiom India, piesented by the Rev T 
Rickaids , a Common Fox (Cans vulpes), British, presented by 
Mr Thomas Legg, a King Vulture (Gyfages papa) from South 
America, presented by Mi August Strunz, two Red-tailed 
Buzzards (Buteo*borealts) from Jamaica, presented by Mr D 
Morris , a Martinique Watethen (/ozo 215 maz tinicus), captured 
at sea, presented by Mr A Jonese two Jackdaws (Corames mone- 
dula)? British, presented by Mrs Frank , a Kestrel ( Zrnnunculus 
alaudarius), British, presented by M: G Westiup, a Crested 
Curassow (Crax alector), an Anaconda (Eunectes murinus) from 
British Guiana, presented by Mr G H Hawtayne, CMZS , 
a Grey Amphisbeena (Blanus cinereus) from Portugal, presented 
by Mr W C Tait, CM ZS ,a Golden-crowned Conure 
(Conurus aureus) from South-Bast Brazil, deposited, a Black 
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Hounbill (Sphagolobus atratus) from West Africa, purchased, a 
three-quarter bred Mesopotamian Deer (between Dama mesopo- 
tamica $ and hybrid Dama vulgaris), born in the Gardens 





OUR ASTRONOMICAL COLUMN 


Tue New Comet —A circular issued from Dun Echt on 
July 31, contams the following approximate elements of the 
comet discovered by Mr Barnard on July 16, calculated by Mr 
S C Chandler of Harvard College Observatory — 


Perihelion passage, 1884, August 17 63 GMT 


o t 

Longitude of perihelion 302 4 

4 ascending node 357 52 

Inclination : 7 2 
Logarithm of perihelion distance O 147806 


Motion—direct 


The comet will probably be observable in this country after 
peithelion passage, as will appear from the subyoined positions 
resulting from Mr Chandler’s orbit — 


rh GMT RA NPD Distance Intensity 
m o , fom Earth of Light 
September 3 13272 123 8 0682 1 06 
. 7 18 442 122 6 070I o 98 
i II 19 02 120 58 0722 42®o9gf 
„o I5 SQ SQ T1946 0747 083 


At discovery on July 16 its distance fiom the earth was o 627, 
and that from the sun I 480, consequently the intensity of light 
was I 16 

The supposition that this comet had been observed at Mel- 
bourne, Madras, and the Cape, arose fromea mistake ın tele- 
graphing M Trepied (Algiers) calls it ‘‘ nébulosité sans queue , 
condensation centrale ” 


PERIODICAL COMETS IN 1885 —During next yeai three comets 
of short period will retuin to pertheion Encke’s comet 1s due 
in March, probably ın the fist or second week, according to the 
elements of 1881 The next ıs Tempels comet, 1867 IT, in 
the case of which it is not possible to assign the time of peri- 
hehon passage without the calculation of the perturbations due 
to the attraction of Jupiter, near which planet the comet was 
situated during the last half of the year 1881, the least distance 
of the two bodies having been about o 57 in Octobe: The 
third comet referred to is Tuttle’s, last observed ın 1871, the 
peihelion passage probably in September or October 


A VARIABLE-STAR IN AQUARIUS —Attention has been 
already duected in this column to a sta, the position of which 
for 1884 01sin RA 22h 29m 4%, NPD 98° 12’ 4, on the 
score of variability from the ninth magnitude to invisibility, or 
at least to below the twelfth magmtude Mı Knott has just 
made an observation which confiim# the vaiiation of the star, as 
notified by Mr Hind some thirty years smce On August I, 
by the method of gauging, Mı Keæott found its magnitude 11 7 
It was 9m according to the Maikree Zones on October 27, 
1848, and on four occasions was estimated 9 § at Bonn It was 
considered a ninth magnitude, probably in August 1855, at the 
late Mi Bishop’s observatory Generally it seems to have been 
about 115m There 1s some reason fo: supposing that it does 
not continue very long at maximum Argelander was inclined 
to think that there was a mistake as to the variability of this 
star, but the evidence in favour of it appears now to be too 
strong to be thus set aside Itghas not been included ın Schon- 
feld’s catalogues of known o1 sugpected variables 


PTOLEMY’S 30TH OF CENTAURUS —lIn Sfifi’s ‘* Deseription 
of the Stas,” according to Schyjellerup, we read ‘‘ Ptolemy 
has ieported that thee are in this constellation (Centaurus) 
thuty-seven stars, but in reality there are only thuty-six, the 
thutieth 1s wanting ” The star ıs No 964 of Bauly’s edition of 
Ptolemy’s Catalogue, and is rated y, the twenty-ninth star im- 
mediately preceding (e Centaur} being called 8 From Ptolemy’s 
longitudes and latitudes we find that the thirtieth star followed 
the twenty-ninth o° 34’1n RA and 1° r0 to the south of it 
Q Centauri follows e 26° 5, and 1s south T° 5’ 7, it 1s estimated 
57m ın Gould’s Uzanometiza, but is a double-star, the com- 
ponents 6, and 74 Notwithstanding the difference in bright- 
ness, the approximate agieement of positidhs seems to point to 
QCentauri as Ptolemy’s thirtieth star 
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OBSERVATIONS ON A GREEN SUN, AND 
ASSOCIATED PHENOMENA‘ 


THE rarity of the phenomenon of a green or blue sun makes 

it desirable to record with the greatest accuracy and detail 
the observations made during its appeaiance in India dumg 
several days of September 1883 

The notes taken at Madras at the time of the appearance will 
best Illustrate the general features of the phenomena — 

On September 9, the sun, before setting, assumed a peculiar sil- 
very appearance, and its brightness was so much decreased that for 
about half an hou: before sunset ıt could be observed with the 
naked eye This was observed, I believe, though to a less 
extent, on the two days preceding, but I did not myself see it 
on these days On September 10, from 5 to § 30 pm, the 
sun could easily be looked at with the naked eye, yet the limbs 
were sharply defined At 5 30 the sun entered a low bank of 
clouds, and did not fully appear again, but a nanow stup 
seen though a rift m the cloud at 5 43 was coloured a bright 
pea-green Round Madias this colour had been seen in the 
morning, but in Madias itself clouds concealed the sun till it 
had risen to a considerable altitude Of the morning of the rth 
I have no record, but in the evening the green colour was bril- 
hant, and was visible for more than half an hour, being pie- 
ceded, as on the former night, by the silvery white appearance of 
the sun’s disk On this evening a large sunspot about 1’ long 
was so conspicuous an object that it attracted the attention of 
even the most casual observers 

September*12 ~-At 1235 am the moon, which was near 
the horizon, appeared a pale green Bright stars near the 
horizon showed the same tint From 5 15 to 5 30 the clouds 
to the east were colomed ieddish brown At 5 55 the sun 
rose with a yellowash meen colour, but was almost instantly 
lost in clouds It reappeared at 6 4, and was then of a bright 
green colotr this colour rapidly got fainter, but was quite 
perceptible till 7 o’clock In the afte:noon the phenomena 
of the previous nights were 1epeated, and, the honzon being 
fiee from clouds, the actual sunset was observed The entiy 
in my notes ıs ‘'63—The sun set as a gieemsh yellow 
ball, cumulus, stratus, ané*nimbus clouds nea: the horizon, but 
moon fairly clea: , some blue sky, but hazy ” The change from 
green to gieenish yellow was evidently due to the great increase 
in the strength of the low-sun-band close to the honzon, which 
left the strip of yellow between that band and the rain- 
band by far the most prominent feature in the spectrum 

September 13 —In the early moining there was a good deal of 
distant hghtnng The sun 1ose of a bnght, golden yellow 
colour , no green was seen, Inthe afternoon there were slight 
showers 

A most iemarkable obseivation made this morning by Mr 
Pogson seems very difficult t8 explain, except by some form of 
auroral display I give his notes in full — 

‘t 1883, September 12, yh om Madias mean time —-The 
sky a most remarkably intense 1eddish yellow, unusually bight 
A dak cloud-bank from aboug east to south, and the vivid light 
above uncommonly auioral m appearance, more so than any- 
thing I have seen here before 

«At yyh rom the 1ed hue considerably dimimshed, and 
bright orange yellow the prevailing tint The light quite bright 
enough to make notes b 

‘At ryh 20m the datk blue-black stratum, now fiom about 
north to east, and very near the houzon Sky tolerably clear 
to about 20° altitude, but of a rich 1ed tint, with bright yellow 
clouds above, beginning at about 30°, and covenng the rest of 
the sky e 

 Atxyh 30m all changed within the last four or five minutes, 
and writing now difficult w.thout a lamp, a thick dark 1ed 
stratum over the sunpise point, and everywhere else a very 
greenish yellow 

“At rh 4om the low cloud stiatum now sea-green Light 
only enough to write by with difficulty 

“Atarzh 50m ,sun risinga bright yellowish white, and other- 
wise nothing ext aordinary, all unusual tints having disappeared 
with the sunrise ” 

September 14 —Befoie sunrise the clouds were blue and gray, 
with patches of red cléuds of all souts—curus, nimbus, stratus, 
cumulus, and mares’ tails Two bright flashes of lightning about 
530am Inthe evening there was a shight green tinge, and 
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after sunset the sky was golden 1ed till 6 50, while Mercury, 
seen through the red haze, was twinkling strongly 

September 15 —The sun iose golden In the evening the 
sunset was very fine in the west the colour was golden to orange- 
yellow, ın the east ıt was greenish , red clouds remained till 7 5 
There were veiy biillant ied ‘‘1ayons de crépuscule ” 

From Septembe: 15 to September 20 the sunmses and sun- 
sets were very fine, with red and gold, for more than half an 
hour before sunrise and after sunset 

September 21 —Sunset normal 

September 22 —The sun iose as a yellow ball, and showed 
distinct greenish yellow afterwards From ten minutes before 
till sunset the sun was greenish yellow, but the sun was much 
brighter than on the 1oth and 11th 

September 23 —The sun rose very green At 5 37 pm the 
sun appeared from unde: clouds, very green, strong absorption 
in the xed end of the spectium to C, low-sun-bands weak 
5 45 —Clouds giayish purple There was only one bank of 
clouds which was near the horizon , above this was a peculiar 
giayish haze At 6 the clouds were of a maiked purple colour, 
breaks near the horizon weie reddish brown Duming the night 
there was a great deal of sheet-lightning 1n the south 

September 24 —The sun rose bright yellow The spectrum 
showed complete absorption up to B, the 1aın-band a and 8 
were very thick, and the low-sun-bands less marked than usual 
There was lightning all might, beginning ın the south, and 
working roand to the south-east It consisted chiefly of sheet- 
lightning, with occasional zig-zag flashes, but no_thunder , the 
stais were fauly clear except near the houzon Saturn and the 
moon, when near the houizon, were both very dim 

September 25 —-Sumuise golden gieen In the afternoon the 
shadows cast on white pape: were still quite pink, but the sunset 
was bright yellow 

September 26 —Much the same as yesterday 

September 27 —Before sunrise C, £, a, the rain-band and the 
dry-air-band were veiy strong, but the dry-air-band was less 
than half as daik as the ram-band The sun rose golden red 
The spectium showed signs of clearmg up, glimpses of A 
could be obtained After dark there was very bright Isghtning 
in the west 

September 28 —Spectrum still showed great absorption 
Lightning at night 

September 29 —Spectium absorption still very strong After 
daik there was a display of luminous clouds specially towards 
the east After 11 pm there was very heavy rain with much 
lightning and some thunder 

September 30 —Sunuise golden 
showed A clearly, a was very thick 

October 2 —-In the moining from about 7 to 9 there was a 
thundeistorm, in which the thunder was almost continuous for 
about an hour and a half, but although the storm was almost 
vertically overhead, hardly any lightning was visible The 
total rainfall for the day was 4 88 inches 

Accounts weie collected fiom trustworthy observers ın various 
pats of India Al desc1ibe the biilhant sunsets of the first week 
of September, and iecord the appearance of a green sun on 
several days It was seen at Muttum in the south of Madras on 
the oth, and continued for several days both in the morning and 
the evening The green colour was then lost, but reappeared 
from the 22nd to the 28th inclusive 

At Bellary the sun was seen ‘‘emeiald-green” at using and 
setting from the roth to the 14th inclusive The observations 
were not carried on longe: 

At Coonoor on the Nilguis the abundance of green tints in 
the sunsets was noted, but the sun itself was merely described as 
of a “shimmery ” appearance 

The observations at Ongole have been already noticed in 
NATURE 

The Speci um —The spectrum of the sun when green was re- 
peatedly obse:ved and photographed with the large zodiacal-light 
spectroscope, which 2s furnished with one large prism of dense 
glass anf a very long collimator permitting the use of a wide slit 
The main features of the spectrum taken o# the sun when green 
were— 

1 A very strong general absorption in the red end 

2 A great development of the ram-band and of all other lines 
that are asciibed to tife presence of water-vapour in the atmo- 
sphere, more especially of the group C, of a and of the band at 
WL 504 e 

The absorption in the 1ed eñd was of very varying intensity, 


The spectrum ov the sun 
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but when the phenomeron was at its maximum phase it gia- 
dually crept up from about B till past C, as the sun sank towards 
the honzvon On the 12th, when the sun was within a few 
degrees of the houzon, the absorption was well marked up to 
W L 625, ze to beyond a, while at the violet end the visible 
spectium ended at W L 428, or just beyond G 

The lines A and a were never visible even ox the sun, when 1t 
was green, and even B could be made out with difficulty fiom 
half an hour before sunset onwards, and before ıt vanished it 
grew intensely prominent with enormously thick bands on the 
less refrangible side The band C, on the more iefiangible side 
of C became very bioad and black, while the fine hne between 
this and C 1emained thin and sharp, and C itself thickened out 
on the less refrangible side The rain-band was stronger than L 
have ever befoie observed it on the plains, and even with the 
dispersion produced by a single prism at least eight lines could 
be measured ın ıt, while many more weie visible The low-sun- 
band was not very conspicuous, but this was partly due to con- 
trast with the very strong ain-band The lne W L $68 at the 
more refrangible side of the low-sun-band was very well maiked, 
and the band itself seemed to consist of a senes of equidistant 
lines 

The apparently much stronger absorption in the 1ed than 1m 
the blue end was a very marked feature, which became still 
more conspicuous when a photogiaph of the blue end was 
examined : 

Since the passing away of the abnormal conditions [ have 
made careful observations of the sunset spectrum with the same 
apparatus, and I find that oidinaily A and @ are clearly visible 
as well as B, though at times they are strongly maiked, and a, 
good deal of shading ıs observable between them, C, 1s much 
thinner, and the 1ain-band 1s less prominent than the low-sun- 
band, which howeve. does not now have the appearance of a 
number of fine lines The nearest approach to the green-sun 
spectrum was observed iecently during a severe thunderstorm, 
which was accompanied by a fall of about 14 inches of ain A 
very simlar though less tense spectrum can be observed almost 
any evening ‘by taking advantage of the passage of a small thin 
cloud over the'sun’s disk Ifa lens 1s used ın front of the sht of 
the spectroscope, the absorption due to the cloud will be seen as 
a band in the middle of the bright spectrum from the unclouded 
part of the sun, and owing to the strong contast, the details of 
the absorption will be well seen, just as in the case of the 
spectrum of a sunspot 

Meteorological Phenomena —The electitfication of the au was 
carefully studied duning the green sun pernod, and the 1esults are 
rather curious From Septembei 3 to 6 the potential of the air 
was positive in the early morning, diminished to zeio between 
gand roam, then became negative, and remained so until the 
sea-breeze came on in the afternoon, when the charge was 
positive again, and continued so all mght The amount of 
electrification varied gieatly and iapidly On the 7th and oth 
the potential was positive all day, on the 8th ıt was negative for 
a short time Fiom the roth to the 12th ıt varied in the same 
way as fiom the 3:d to the 6th, and this state of matters was 
repeated fiom the 2oth to the 27th, the electrometer readings 
fiom the 13th to the 19th having been normal All the negative 
readings weie got dung a hot land wind from the west Between 
the 6th and gth of September a storm of unusual violence swept 
ove. the Madras Presidency fiom the south-west to the north- 
east, {making itself felt ın different ways at different places 
The rainfall for September was unusually small all over Madias 
The average for fifteen stations was 3 24 inches, not quite half 
the average for this month during pievious years 

The barometiic curves for Colombo, Madias, Belgaum, 
Allahabad, and Calcutta (Alipore) have been drawn and found 
to resemble each othe: closely All over India there was a 
minimum between the 6th and the 7th, a maximum about the 
18th, another ménimum on the 2ist, then a rise, and a third 
minimum on the 27th 

The first essential in any attempt to arive at an explanation 
of the, cause of the gieen sun 1s to ascertain the piecise dates at 
which the phenomenon was first observed in various parts of the 
world Its difficult to do this, for people are apt to make more 
precise statements than their observations wairant For instance, 
the sun certainly set with a peculiar silvery gleam, but no gieen- 
ness, at Madras on September 9, and yet many persons have 
assumed me that they saw it set green there on that evening The 
reason evidently was that after their attention had been arrested 
by the green sunsets of the roth and 11th they remembered 


having noticed something peculiar about the sunset oa the gth, 
and immediately concluded that the sun had been green, on that 
occasion also In consequence of this tendency of the mind, the 
evidence for all the dates given has been carefully tested, and 
has been found in all cases sufficient to justify the opinion that 
these dates are correct 

It appears that in Ceylon, ın the south part of the Madras 
Presidency, and at Ongole ın the north, the sun was first observed 
to be green on the evening of the gth, and that over the east of 
the Piesidency, when seen at all, ıt was first seen green on the 
morning of the roth The green sun was 1eported at Belgaum 
on the Sth, but although the observer was trustworthy, he did 
not make a note of the fact until afterwards, and it 15 just 
possible that it may be a mistake 

The captain of the C/comene reports a green sun and moon on 
the oth, roth, and 1rth, when his position was from lat 8° N 
to lat 16° N , and from long 83° 30’ E to long 88° 40’ E °The 
chief officer of the ss Zelcan saw the moon greenish on the 
might of the 9th, and the sun green on the morning of the roth 
The steamer was more than Iooo miles away from Madras, in 
lat 10°4’N and long 64° 12’ E, wind south-west 

The green sun was not seen further north than Ongole, except 
at Vizagapatam, Rajamundry, and Simla, and the dates of obser- 
vation at these stations are net preserved It was seen at 
Bombay, but was so inconspicuous that ıt escaped notice at the 
Observatory 

In Honolulu the sun’s disk was seen to be green before ıt set 
on Septembe: 4 and 5 (NATURE, vol xxix p 549) On Sep- 
tembe: 4 the master of the Jennie Walker “ noticed the strange 
appeaiance of the sun, which was greenish,” in lat 8° 20' N 
and long 155° 28’ W A passenge: thiee days out from Hono- 
lulu fo. Sydney saw it blue on the 5th and 6th (Jdd, p 181) 
On September 2 ıt was observed bluishegieeh in Venezuela and 
in Timidad (/é:d, vol xxvm p 577, vol xxix p 77) It was 
seen at Panama on the 2nd and 3rd, and at Cape Coast Castle 
appaiently on the rst of September So much for the first 
appearance i 

The sun was again se@n green on Septembei 20, in lat 
12° 50' N and long 48° 26’ E . At almost all stations in 
Southern India the greenness reappeared on the 22nd, and 
Hicks Pasha noticed the sun peen in the Soudan on the 24th 

The phenomena of the green sun must be distinguished fiom 
those of the :emarkable sunsets that occured all over the world 
some time late1, and the reasons for considering them essentially 
different are — 

I The general appearances of the sunsets were quite dif- 
ferent The sunsets accompanying the green sun were lurid, 
and the houzon so misty that stars were lost in it , the subse- 

uent sunsets were remarkable for the play of delicate tints, 
the 1ose-coloured after-glow, and éhe unusual clearness of the 
horizon 

2 The spectra were totally different In the latte: case the 
red end was unusually free from abSoiption, A, a, and B stood 
out clearly, the rain-band was slight, and the low-sun-bands 
strong This contrasts in every Way with the description of the 
spectrum of the green sun already given 

Three hypotheses have been put foward to account for the 
phenomena of the gieen sun — 

1 That it was due to vapours or dust fiom the volcanic erup- 
tion at Krakatao This was at first preposed by Mr Pogson 

2 That the cause was the piesence of an abnormal amount 
of aqueous vapour—-an explanation which I offered at the time 
of the occurrence 

3 That 1t was caused by a qpud of meteoric dust 

The supporters of the Kraka@ao theory view the phenomena 
of the gieen sun and the remarkable sunsets as due to the same 
cause The two great difficulties with regard to that hypothesis 
are (1) that there 1s no proof of the existence of an an curient 
travelling at the enormous velocity requued by the dates of the 
appeaiances of the green sun at vailous places, and (2) granting 
that there was such a current how it was that the dust was such 
along time in reaching India Mi Lockyer gets over these 
difficulties by assuming the existence of an uppe: current from 
east to west along the equator, and an under curient fiom south 
to north If, however, Mı Manley’s observations are accurate, 
as thee seems every reason to believe they are, the green sun 
appeared at Ongole #s soon as in Colombo, and at least twelve 
homs sooner than in Madras, and, if the Belgaum observations 
aire correct, ıt appeared th@re a day before ıt was noticed at 
C8lombo Taking, however, only those observations about 
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hich there can be no doubt, we get the following velocities, 
king the shortest lines between Krakatao and the various 
‘ations —~ : 


To Colombo 2000 miles, 6 7 miles per hour 


” Madras 2240 y9 7 3 s5 33 
+3 Bellary 2450 ? 7 9 >? ey 
Lat 10°4'N.,long 64°12'E 3100 ,, 98 y, ” 


These required velocities increase with the distance, and, 
aking along with them the 1ate of forty miles an hour demanded 
iy the Japan observations, it 1s difficult to believe that dust 
ould have tiavelled m these various directions with such 
ufferent velocities ` 

There 1s also the negative evidence that rain-walei collected 
n Madias dung the period of the green sun contained no vol- 
anic dust, as far as a careful microscopic examination of the 
esidue could determine it On the dust hypothesis, too, it 1s 
iifficult to understand the cessation and reappearance of the 
»henomenon 

There 1s some definite evidence on which to base the argument 

or the watei-vapour theory The observations detailed at the 
yeginning of this paper show that the spectium of the green sun 
aad the absorption-lmes of water-vapour very well marked, and 
that there was also a general absorptjon inthered This absorp- 
tion might indeed be accounted for by supposing a number of dust 
particles of a certain size to be suspended ın the air, but a pre- 
cisely similar absorption has been observed when the sunlight 
traversed the very thick clouds of a violent thunderstorm The 
fact that watei-vapour may make the sun appear gieen 1s proved 
by the numerous observations of a green sun through the escaping 
vapou fiom the funnel of a steamer, and though mist The 
abundance of watei-vapour in suspension was proved by the very 
heavy monsoonal rains which followed the appearance of the 
green sun In Madias the ramfall was 19 17 wnches above the 
average 

The green sun, although uncommon, 1s by no means so rare a 
phenomenon as ıs generally supposed Since my attention has 
been directed to it, I have observed ıt seyeial times, very con- 
spicuously on May 13 and 14 „But there 1s a reason why it 
should not appear much more fiequently, and that 1s that, sup- 
posing the absorption producing it to be biought about by an 
abnormal amount of watei-vapour, that vapour must be in sus- 
pension, while in fact ıt generally partly piecipitates, forming 
clouds that conceal the sun as its hour of setting approaches 
An interesting question arises as to whether the clearness of the 
atmosphere, when a laige amount of aqueous vapour was 1n sus 
pension during the appearance of the green sun, might not be 
due to an abnormal electrical state The numerous and intense 
thunderstorms that occurred during the period showed that all 
the clouds were highly electufied, and the electrometer observa- 
tions alieady referied to also indicated an unusually electrified 
atmosphere , but I am not prepared to lay much stiess on the 
electrometer readings until I have made a mote extended series 
of observations in ordinary weather 

The presence of abundance og aqueous vapour at the time 
of the appearance of the gieen sun may be explained naturally 
enough by the setting in of the moist monsoon currents in the 
upper parts of the atmosphere, o1 at least by the conflict between 
the north-east and south-west monsoons, which had commenced 
by that time ý 

, it is not at all impiobable that the Kiakatao eruption had 
some influence on the duection of these currents The ejection 
of a lage volume of heated vapou would pioduce a centre of 
low pressure and set up a cyclonic influx of an fiom other places 
It 1s possible that the peculianties ofMerved ın the Indian baro- 
metric curves for some time afte: the eruptions weie due to this 
cause The eruption, too, might have something to do with the 
electrical conditions, foieit 1s known from Prof Palmiert’s 
observations that electricity 1s generated by the eruptions of 
Vesuvius 

I was once inchned to view with favom the theory of the 
appeaiances being pioduced by cosmic dust, supposing the dust 
to act either by its meie presence or by forming nucle: for 
absorption, but considerations of the amount of solar radiation 
dung the gieenness have shaken my faith in this explanation 

We must, therefore, I think, give up any theory involving the 
presence of sufficient dust to rendei the sun gregn Whether o1 

«not the following sunset glows were due to dust I cannot discuss 
here , but I would point out that an ameunt of dust sufficient to 

\pioduce these effects would probably not mateually affect the 
transparency of the atmosphere 
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' EDUCATION, SCIENCE, AND ART 


T HE Select Committee of the House of Commons appomted 

to consider how the Ministerial responsibility under which 
the votes for Education, Science, and Art are administered may 
be best secured, have agreed to the following report — 

Your Committee have examined the present and several former 
Presidents and Vice-Presidents of the Council, Secretauies to the 
Lord Lieutenant of Ireland, permanent heads of the Education 
Department in London, the present Resident Commissioner of 
National Education ın Ireland, and also other gentlemen con- 
versant with the matters referred to your Committee They have 
also considered the evidence taken before the Select Committee 
appointed in 1865 and 1866 to inquire into the constitution of the 
Commuttee of Council on Education 

The first question considered by your Committee was whethe 
piumary education in Great Britain and in Ireland should be 
placed under one supervising Minister Your Committee are 
satisfied that under present clicumstances if would be undesirable 
to disturb the existing arrangeménts as to the Ministerial respon- 
sibility for primary education im Jieland 

They are also of opinion that primary education in England 
and Scotland should be under the control of the same Minister 

The Lord President of the Council, almost always a peer, 1s 
nominally the head of the Education Department for Great 
Britain 

The Vice-President represents the department ın the House of 
Commons, and really tiansacts almost all the busmess requning 
authority above that of the permanent officials 

Your Committee are of opinion that this arrangement is neither 
logical nor convenient They see no sufficient 1eason why there 
should be any more real connection between the Education 
Department and the Privy Council than between the Board of 
Trade and the Privy Council , butas ıt may be convemient that 
the Mini-ter for Education should have occasionally the assist- 
ance, whether as to English or Scotch Education, of other Privy 
Councillors specially summoned for consultation with him, they 
recommend that a Board of (or Committee of Council for), Educa- 
tion should be constituted under a President, who should be the 
real as well as nominal Minister, in this respect holding a posi- 
tion like that of the President of the Boaid of Trade Hitherto 
there has been a separate Scotch Department of the Privy 
Council, and your Committee consider that ıt would be well to 
have a distinct permanent secietary appointed for Scotland, 
responsible to the Minister of Education 

Whether the Minister of Education should always-be a 
membe: of the Cabinet o: of the House of Commons, and what 
should be his salary, are questions upon which it 1s haidly within 
the province of you. Committee to make absolute 1ecommenda- 
tions They think, however, that the duties of this Minister 
should be recognised as not less important than those of some of 
the Secretaries of State 

The Muimste: of Education should have the assistance of a 
Paihamentary Secretary, able to sit in ether House of Parha- 
ment 

While on the whole prefening the plan they have suggested, 
your Committee do not deny that there are objections to the 
constitution of an administrative department in the form of a 
board which has no 1eal existence The peimanent secretary 
and his assistants bind by their signature, nominally the board, 
really, the political chief ' 

This system, ıt must be admitted, tends to lessen the direct 
control and 1esponsibility to Parliament and the public which 1s 
apparent in the office of a Secretary of State 

The second question discussed by your Committee was 
whether, and if so what, authority should be exeicised by the 

Minister of Education over endowed schools You: Committee 
recommend that when schemes for endowed schoolg, whether in 
England o1 in Scotland, have come into operation, the Minister 
of Education should have full authouity to call on the governing 
bodies to fiffnish him with such 4epoits and mformation as he 
may require, and to direct any inquuies or inspection to be made 
which he may deem necessary 

As to public schools, your Committee 1ecommend that the 
Minister of Education should be authorised to call for such 
reports and information as he may require fiom the governing 
bodies, but they are not of opinion that his powers should 
extend to directing inspection 

With respect to the Universiti@s in Great Britain recetvin 
giants charged on the votes of Parliament or on the Consohdateg 
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Fund, the Muster should be authorised to require fiom them an 
annual report in such form as he may order 

Your Committee have not taken any evidence as to reforma- 
tory and industrial schools, considering that these have so re- 
cently formed the subject of an inqmry by a Royal Commission, 
the report and recommendations of which are before Paihament 
They see no 1eason for altermmg the present responsibility for 
workhouse schools or for the primary schools connected with the 
Army, the Navy, or the Maimes The responsibility fo the 
administration of the votes for military and naval colleges do not 
appeai to come within the reference to your Committee 

You Committee see no reason to disturb the existing arrange- 
ments as to the supeivision of the Science and Art Department 

There aie various muscellaneous votes for science and art, 
such as those for scientific research, distributed thiough the 
Royal Society, votes for meteorology, and votes ın aid of the 
Royal Society of Edinburgh and the Royal Tish Academy 
These votes, your Committee think, should be moved by the 
Minister of Education, and 1epoits, when necessary, should be 
made to him 

Your Committee do not propose to bring the Biitish Museum 
and the National Gallery into closer 1elations with Her Majesty’s 
Government than those now existing, with this exception, that, 
in their opmion, the Mimster of Education and the Parhamentary 
Secretary should be ex ofico trustees of each of those institu- 
tions The President of the Council, your Committee notice, 
1s now an ex officio trustee of the British Museum The House 
of Commons would then look to the Education Department for 
explanations when the votes for the British Museum and the 
National Gallery are discussed im Committee of Supply 

The Committee, of which the Chancellor of the Exchequer 
was chairman, included, among other members, Su J Lubbock, 
Mr Salt, Mr Raikes, Sir L Playfan, Mr S Morley, Mi Pell, 
Mr Sclater-Booth, and Mr J Collings 


THE MARINE BIOLOGICAL ASSOCIATION 


‘THE Council of the Marine Biological Association adopted 
i the following statements at its meeting held on July 25 
ast —— 

MEMORANDUM No I 


The Maine Biological Association was founded ın March, 
1884, at a meeting held in the apaitments of the Royal Society 
of London, Prof Huxley, P RS, inthe chair Its officeisand 
council include the leading naturalists of the country, as well as 
noblemen and others who took an active part in the late Fisheiies 
Exhibition H RH the Prince of Wales has consented to be 
Patron of the Association, and has given evidence of the impoit- 
ance which he attaches to the success of its objects by contri- 
buting a handsome donation to its funds The following is a 
list of the Executive of the Association — 

President Piof Huxley (President of the Royal Society) 

Vice-Presidents The Duke of Argyll, K G , the Duke of 
Sutherland, K G., , the Marquis of Hamilton , the Earl of Dal- 
housie, K T , Lord Walsingham (Tiustee of the Biitish Museum 
of Natural History), Prof Allmann, F RS , Sir John St 
Aubyn, Bart, M P , Edward Buhbeck, M P (Chanman of 
the Executive Committee of the International Fisheries Exhi- 
bition) , George Busk, F RS , W B Caipenta,C B,MD, 
FRS, W H Flower (Director of the British Museum of 
Natural History), J Gwyn Jeffreys, F RS , Sn John Lubbock, 
Bart , M P. (President of the Linnean Society) 

Council Prof Moseley, F RS (Oxford), Chairman, C 
Spence Bate, F RS (Plymouth), Prof Jeffiey Bell, FZS 
(British Museum), W 5S Caine, MP ,W T Thiselton Dyer, 
CMG,FRS (Royal Gaudens, Kew), John Evans, DCL 
(Treasurer, RS), A C L G Gunther, FRS (British 
Museum) , Prof Herdman (Liverpool), E W H Holdsworth, 
Prof Mcintosh (St Andrew’s), Prof Milnes Marshall (Man- 
chester) , Sir Philp CunliffeseOwen, KCMG, €B, GJ 
Romanes, F RS (Secretary of the Linnean Society), P L 
Sclater, F RS (Secretary of the Zoological Society), Adam 
Sedgwick (Cambridge) 

Hon Treasurer Frank Cnsp (Vice-President and Tieasurer 
of the Linnean Society), 6, Old Jewry, E C 

Hon Secretary Prof E Ray Lankester, F RS, 11, Wel- 
lington Mansions, North Bank, N W 

The object of the Associatwn 1s to erect one or more labora- 
tories on the coast of the United Kingdom, where studies may 
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be carned on by naturalists, leadmg to an improvement } 
zoological and botanical science, and especially to an adequai 
acquaintance with the food, habits, spawning, and propagatic 
of our maine food-fishes and shell-fish 

Great scientific and practical results have been obtained : 
othe: countries, notably in the United States of Ameca, } 
Geimany, France, and Italy, by studies carried on through suc 
laboratories as the Marine Biological Association pioposes t 
erect in this country The knowledge which can be thus an 
thus only gained 1s precisely that knowledge which 1s at preset 
urgently needed ın order to regulate and impiove British Se 
Fisheries, and it therefore seems to be not inappropriate the 
public bodies as well as individuals interested ın the progress ¢ 
natural history science should take m hand the promotion of th 
fust attempt to institute an efficient sea-coast laboratory in thes 
islands 

It 1s estimated by the Council that a sum of 16,000 will b 
required to build and equip an efficient laboratory, and to insur 
a successful start for the Association This sum does not includ 
any payment to the naturalists who may conduct the operation 
of the laboratory, since in the first mmstance, at any 1ate, suc] 
services will be 1endered gratuitously The money which 1s nov 
asked for will be expended entuely upon the laboratory, it 
equipment, and necessary sevice 

As the result of an appeal to scientific men and their imme 
diate friends the Association has raised a sum of about 2000/ 
In order to obtain the rest of the money which 1s required it 1 
necessary to appeal to a wide: circle K 

The Council of the Association feel tha? they have undertaker 
a work of national impo.tance, and therefore confidently appea 
to those who have pecuniary resouices at their disposal to give 
them substantial aid in its 1ealisation 

According to the bye-laws of the Association adopted at s 
meeting of members on June 17, 1884, donors of 500/ to the 
Association become governors and permanent members of the 
Council of the Association The Council hope that they may 
receive some contributions of this amount or of large: sums, and 
would suggest that it enight be found convenient by those who 
may intend to assign sums of lage amount to the Association to 
do so in the form of a payment of so much a year spread over a 
term of years 

The donor of r00? to the Association becomes a ‘‘ Founde: ” 
and life membe: An annual subsciiption of IZ Is, or a com- 
position fee of 157 15s, 1s 1equued of ordmary members 
Members of the Association have the right to take part in the 
government of the Association by electing the Officers and 
Council at their annual meeting they will receive the printed 
reports of the Association, and enjoy special privileges in the use 
of the laboratory and its resources 

It is intended to 1equire an entrance fee of 57 gs from mem- 
be1s who join the Association later than June, 1885 

Signed (on behalf of the Council of the Marine Biological 
Association), ° 
H N Mosetzy,MA,FRS, 
Chairmam of the Council, 
Linacie Professor of Anatomy m the Umversity of Oxford 
July 25, 1884 


MEMORANDUM No II —Nature of the Building, Management, 
and Work of the Proposed Martne Laboratory and Experi- 
mental Aguarıum —The Council of the Marine Biological 
Association cannot as yet definitely pledge itself as to details, 
but the following 1s a sketch of the nature of the buildmg which 
it proposes to erect, of the grobable management of the Labora- 
tory, and of the kind of w®ik which may be expected to be 
accomplished by its aid 

The most complete institution of the kind ıs that at Naples, 
which 15 supported by contributiofis from various European 
States, and 1s especially subsidised by the German Impenal 
Government The buildings, fittings, and boats belonging to 
this institution have cost 20,000} It is proposed to séazz such 
an institution in this country with half this sum 

1 Suzlding —The first laboratory of the Marine Biological 
Associat.on will probably be erected on the shore of Plymouth 
Sound Plymouth 1s not only by its aatural features one of the 
best possible localities fo. the purpose, but a Committee of the 
Town Council ha offered to the Association a suitable site fee 
of cost and a contribution of 1o00 ě e 

With regard to the building, the Council of the Marine Bio- 
logical Association contemplate erecting a solid brick structme “ 
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of about 100 x 4o feet ground area, and of two stories 
exterior will be simple and unpretentious The building will be 
placed close to the sea-shore, so that sea water can be readily 
pumped into the laboratory tank, and in orde: that there may 
be easy communication with fishing-boats It will also be de- 
sirable to have a floatmg barge anchored near the laboratory 
for special experiments on the bieeding of fish, &c , and, in 
close proximity, it will be necessary to eect tanks on the fore- 
shore, open to the tidal water, but arranged so as to prevent the 
escape of the ammals confined ın them for study 

The basement of the building will contain a reservoir tank 
holding several thousand gallons of sea wate: , on the gound 
floor there will be two large rooms paved with stone, one fitted 
with laige tanks and a service of sea water, the other used for 
the reception and examination of a day’s trawling or dredging, 
and also used for keeping stores and for caiying out the pick- 
ling ang prope: preservation of specimens to be sent, as 16- 
quued, to natmalısts at a distance The upper floor will be 
divided into a series of laiger and smaller working 100ms fitted 
with stutable tables, with reagents and apparatus required in 
microscopy, and with a constant supply of sea wate: pumped 
from the reservon tank Accommodation fo. ten workers will 
be thus provided One of the rooms on this floor must be set 
apait as a lbrary and writing room, and must contain as com- 
plete a series of works on marine zoology and botany, piscicul- 
ture, and such matters as can be brought together The po- 
vision of such a library 1s one of the special conveniences which 
would be offered to naturalists working in the laboratory 

The building *must also necessaily contain bed-room and 
sitting-1com for a1esident superintendent, and accommodation 
fo. one servant 01 caretaker 

2 Apparatus and Boats —These need not at first be very 
extensive Glass tanks, pumping engine and supply tubes ae 
essential Theie will be ne€essarily one small steam-launch for 
diedging in quiet weathe1 at no great distance fiom shore, and a 
1ow-boat For special expeditions laige: boats o1 steamers 
could be eithe: hned or borrowed fiom time to time The local 
fishermen would also greatly aid the laboratory if 1egularly paid, 
and thus supplement the special boats of the Associetion 

3 Salaried Staf -——The Cowhcil would propose to begin work 
with the smallest possible numbei of permanent employés 
These would be—(a) a resident superintendent, who should be a 
man of fan education and some knowledge of natuial history, at 
a salary of r50} a year, supplemented by fiee quirters, (4) a 
servant of the fisherman class, who would look after the tanks 
and wo1kiooms, go out in search of specimens, and manage a 
boat and dredging appaiatus when tequued Other fishermen 
and boys might be hired fiom time to time A sum of 1007 a 
year would be required for such service at the least 

4 Conditions of Admission to Use of Laboratory Work to 
be done there —The Council worfld propose to admit to the use 
of a table and othe: resources of the laboratory, so fai as the 
space shall permit, any British .o1 foreign naturalist who might 
make application and furnish evidence of his capability to make 
good use of the opportunities of fhe place A preference would 
be given to a member of the Association, A fee might in some 
cases be chaiged for the use of a table, and othe: tables might 
be let out at an annual iental to such bodies as the Universities, 
this being the system adopted at Naples by D: Dohrn 

The Council will endeavow, when the laboratory 1» erected 
and m opeiation, to obtan? giants of money fiom scientific 
societies, and fiom the Government, for the purpose of carrying 
out special? investigations on a given subject, ¢g , the conditions 
affecting the fall of oyster-spat, the 1epioduction and general 
economy of the common sole, the#tomplete dete: mination and 
enumeration of the fauna and floia®of the marine mea adjacent 
to the site of the laboratory, its distribution within that area, 
and its relation to physical conditions Natumalists will be 
nominated by the Councilof the Association o1 by the author- 
ties who find the money by which such naturalists are paid, to 
make such researches at thelabouatory ofthe Association When 
some special investigation ıs thus started at the laboratory, the 
othe: natwialists, who fiom time to time come there, will be sure to 
take part in the inquny, and™o help to cany 1t on to completion 
It would be the business of the resident superintendent to 
facilitate this contmuity *of work, whilst the Council of the 
Association will make it a special object to biing togethe the 
1esults attained in the laboratory each year, in the form of a 
repoit, so as to gradually organise ‘aryl duect towards definite 
ends the work done through its agency 
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| In the course of time, and with increased provision of funds 
| for the special purpose, the Association might expect to be the 
means of producing— 
I Å thorough knowledge of the hfe and conditions of the 
marine area adjacent to the laboratory 
2 A complete and detailed account of the natural history of 
certain fishes, molluscs, and ciustaceans of economic importance 
with special reference to their increased suppl 
3 Contiibutions to the knowledge of the growth from the egg, 
adult structure and physiology of such rare or otherwise scien- 
tificially interesting animals and plants as occur near the 
laboratory 
It is not supposed that this can be immediately accomplished 
by the 10,000/ which the Association now seeks to raise That 
sum will be expended in erecting the laboratory and in starting 
it on its career of activity The laboratory will necessarily at- 
tiact support and increased means of usefulness as, year b 
| year, its work becomes known, and the facilities which its offers 
, to working naturalists appreciatec 
| 
| 
| 


Signed (by orde: of the Council of the 
Marine Biological Association), 
E Ray LANKESTER, MA, FERS, 


July 25 Hon Secretary 





THE METEOROLOGICAL CONFERENCE 


METEOROLOGICAL conference was held at the Health 
Exhibition on July 17 and 18 , the following 1s an abstract 
of the leading paper» read at the conference 
Dr J W Tupe read a paper of much mterest on some 
relations of meteorological phenomena to health 
In ages long past these relations excited much attention, but 
| the knowledge conce:ning them was of the vaguest kind , and 
| indeed, even now, no very great advance has been made, 
because ıt 1s only quite recently that we have been able to 
compare a fairly accurate 1ecoid of deaths with observations 
tahen at a number of reliable meteorological stations The 
more useful and searching comparison between cases of sickness, 
instead of deaths, and meteorological phenomena has yet to be 
accomplished on a large scale in this country, and especially as 
1egaids zymot.c diseases In Belgium there is a Society of 
Medical Practitioners, embracing nearly the whole country, that 
publishes a monthly record of cases of sickness, of deaths, and 
of meteorological observations , but the only attempt on a large, 
scale in this country, which was started by the Society of 
Medical Officers of Health for the whole of London, failed 
paitly from want of funds, and paitly fiom irregularity .n the 
1eturns My 1emaiks, which must necessauly be very brief, 
will refer to the 1elations between (1) meteorological phenomena 
| and the bodily functions of man, and (2) between varying 
meteorological conditions and death-1ates from certain diseases 
As regaids the first, I will commence with a few brief remarks 
on the effects of varying barometric pressures A great deal too 
much attention 1s paid to the baromete: if we regard it as 
indicating only, as it really does, variations in the weight of the 
column of au pressing upon our bodies, because, except at 
considerable elevations, whee the baromete: is always much 
lowe: than at sealevel, these vatrations produce but httle 
effect on health At considerable elevations the diminished 
pressure fiequently causes a great feeling of malaise, giddiness, 
loss of stiength, palpitation, and even nausea, and at greater 
heights, as was noticed by Mi Glaishe: in a very lofty balloon 
ascent, loss of sight, feeling, and consciousness These were 
caused by want of a sufficient supply of oxygen to remove effete 
matteis from the system, and to cally on the organic functions 
necessary foi the maintenance of hfe On elevated mountain 
plateaus, or even in high 1esidences amongst the Alps, an 
increased rapidity in the number of respirations and of the pulse, 
as well as incieased evaporation from the lungs and skin, 
occur 
Foi some years past, many persons suffering from consumption, 
gout, aheumatism, and anemic affections have gone to mountain 
stations, chiefly in Switzerland, for relief, and many have 
derived much benefit fiom the change It must not however, 
be supposed that diminished atmospheric pressure was the chief 
| cause of the improvement ım health, as its concomutants, viz , a 
diminution in the quantity of oxygen and moisture contained in 
| he low temperatme, with a 
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total change in the daily habits of hfe, have assisted ın the 
beneficial results The diminution in the quantity of air, and 
consequently of oxygen, taken in at each breath 1s to a certain 
extent counterbalanced by an increased frequency and depth of the 
respirations, and a greater capacity of the chest In this country, 
alterations ın the barometric pressure are chiefly valuable as 
indicating an approaching change in the wind, and as well as of 
the amount of moisture m the air, hence the instrument is often 
called ‘“‘the weather glass” A sudden dimmution in the 
atmospheric pressure 1s likely to be attended with an escape of 
ground air from the soil, and therefore to cause mjury to health, 
especially among.t the occupants of basement rooms, unless the 
whole interior of the building be covered with concrete 
Temperature —Expenence has shown that man can bear 
greater variations of temperature than any other animal, as in 
the Arctic regions a temperature of 70 degrees Fahrenheit, or 
more than roo degrees below freezing-point, can be safely borne , 
that he can not only live but work, and remain in good health 
in these regions, provided that he be supplied with suitable 
clothing and plenty of proper food On the other hand, man 
has existed and taken exercise 1m the interior of Australia, when 
the thermometer showed a temperature of 120 degrees Fahrenheit, 
or nearly 90 degrees above freezing-point, so that he can live and 
be in fairly good health within a range of nearly 200 degrees 
Fahrenheit 
The effects of a high temperature vary very much according 
to the amount of moisture ın the air, as when the air 1s nearly 
saturated ın hot climates, or even in summer in our own, more 
or less languor and malaise are felt, with great indisposition to 
bodily labour With a dry ær these are not so noticeable The 
cause 1s evident, in the former case but little evaporation 
occurs from the skin, and the normal amount of moisture 1s not 
given off from the lungs, so that the body is not cooled down to 
such an extent as by dry an Sunstroke 1s probably the result, 
not only of the direct action of the suns rays, but partly from 
diminished cooling of the blood by want of evaporation from 
the lungs and skin 
The, effects of temperature on man does not depend so much 
on the mean for the day, month, or year, as on the extremes, 
as when the days are hot and the nights comparatively cool, the 
energy of the system becomes partially restored, so that a 
residence near the sea, or in the vicinity of high mountains, in 
hot chmates 1s, other things being equal, Jess enervating than in 
the plains, as the night air is generally cooler It is commonly 
beheved that hot climates are secessas2/y injurious to Europeans, 
by causing frequent liver derangements and diseases, dysentery, 
cholera, and fevers This, however, is, to a certain extent, a 
mistake, as the recent medical statistical returns of our army in 
India show that in the new barracks, with more careful super- 
vision as regards diet and clothing, the sickness and death-iates 
are much reduced Planters and others, who nde about a good 
deal, as a rule keep ın fairly good health, but the children of 
Europeans certainly degenerate, and after two or three 
generations die out, unless they intermarry with natives, and 
make frequent visits to colder climates This fact shows that 
hot climates, probably by interfering with the due performance 
of the various processes concerned im the formation and 
destruction of the bodily tissues, eventually sap the foundations 
of life amongst Europeans, but how far this result has been 
caused by bad habits as regards food, exercise, and self- 
indulgence, I cannot say Rapid changes of temperature in 
this country are often very injurious to the young and old, causing 
diarrhoea and derangements of the liver when great heat occurs, 
and inflammatory diseases of the lungs, colds, &c , when the 
air becomes suddenly colder, even in summer 
The Direct influence of rain on man is not very masked in 
this country, except by giving moisture to the air by evaporation 
from the ground and from vegetable hfe, and by altering the 
level of groupd water This is a subject almost overlooked by 
the public, and it 1s therefore as well that 1t should be known 
that when ground water has a level, persistently less than five 
feet from the surface of the sot, the locality 1s usually unhealthy, 
arti should not, if possible, be selected for a residence 
Fiuctuations in the level of ground water, especially if gieat and 
sudden, generally cause ill-health amongst the residents Thus, 
Dr Buchanan in his Reports to the Privy Council in 1866-67, 
showed that consumption (using the word m its most extended 
sense) 1s more prevalent ın damp than on dry souls, and 
numerous repoits of medical officers of health, and others, which 
have been published since than, show that an effective drainage 
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health and comfort of man 
only the absolute but the relative proportions of aerial moisture 
which materially influence mankind The quantity of aqueous 
vapour that a cubic foot of air can hold in suspension, when it 1s 
satmated, varies very much with the temperature 
degrees Fahr. ıt will hold 2 86 grams of water, at 50 degrees, 
4 10 grains, at 60 degrees, 5 77 grains, at 70 degrees, 8 ol 
grains , and at 90 degiees as much as 14 35 grains If saturation 
be represented by 100, more iapid evaporation from the skin 
will take place at 7o degiees, and 75 pei cent of saturation, 
than at 60 degrees when saturated, although the absolute quantity 
of moisture in the air is greater at the first-named temperature 





of the land, and consequent canying away of the ground water, 
has been followed by a diminution of these diseases 


Varying amounts of moistme in tle air mateuially affect the 
In this country, however, 1t 1s not 


Thus at 40 


than at tne latter As regards the lungs, however, the case 1s 
different, as the an breathed out 1s, 1f the respirations be regular 
and fairly deep, completely saturated with moisture at the 
temperature of the body In cold chmates the amount of 
moisture and of the effete matters given off from the lungs in the 
expired an, 1s much greater than in hot climates, and the body 
is also cooled by the evaporation of water inthe form of aqueous 
vapour Moist air is a better conductor of heat than dry an, 
which accounts for much of the discomfort felt ın winter when a 
thaw takes place as compared with the feeling of elasticity 
when the aris dry In cold weather, therefore, moist air cools 
down the skin and lungs moe rapidly than dry air, and colds 
consequently 1esulz London fogs are injurious, not only on 
account of the various vapours given off hy tHe combustion of 
coal, but in consequence of the air being ın winter generally 
saturated with moisture at a low temperature The injurious- 
ness of fogs and low temperatmes will be presently dwelt upon 
at gieater length x 

Variations m the pressure and tefperature of the atmosphere 
exert a considerable influence on the circulation of air contained 
in the soil, which 1s called ground air As all the interstices of 
the ground are filled with ar or water, the more porous the 
soul, the greater is the bulk of arr : The quantity of air contained 
.n soil varies very much according to the material of which the 
soil is composed, as it 1s evidenfsthat in a gravelly or sandy soil 
it must be greater than when the giound consists of loam or 
clay The estimates vary from 3 to 30 per cent , but the latter 1s 
probably too high. If, therefore, a cesspool leak into the 
ground, the offensive effluvia, 1f in large quantities, will escape 
into tle sol, and are given off at the surface of the ground, or 
are drawn into a house by the fire , but, 1f small, they are ren- 
deied inocuous by oxidation The distance to which injurious 
gases and suspended or dissolved organic matters may travel 
through a porous soil ıs sometimes considerable, as I have 
known it pass for 130 feet along a disused drain, and above 30 
feet through loose soil zá 

Winds exercise a great effect on health both directly and in- 
directly Durectly by promoting evaporation from the skin, 
and abstracting heat from the body in proportion to their dry- 
ness and rapidity of motion heir inarrect action 1s more 1m- 
portant as the temperature and and pressure of the air depend to 
a grea: extent in their duection Thus winds from the north in 
this country are usually concomitant with a high barometer and 
dry weather, n summe: with a pleasant feeling, but in winter 
with much cold South-west winds are the most frequent here 
of any, as about 24 per cent of the winds come from this 
quarter against 16% from the west, 114 from the east, and the 
same from the north-east , ro% from the south, 8 from the north, 
and a smaller number fiom the other quarters South-west 
winds are also those which ®@re most frequently accompanied by 
rain, as about 30 per cent ofthe iainy days are comedent with 
south-west winds Another set of observations give precisely 
the same order, but a considerable difference in their prevalence, 
viz south-west 31 per cent , west 144, and north-east 114 per 
cent Easterly winds are the most unpleasant, as well as the 
most injurious to man of all that ocem in this country 

I now propose discussing very briefly the known relations 
between meteorological phenomena and disease I say the 
known relations, because ıt 1s evidént that there are many un- 
known relations of which at present we have had the merest 
glimpse For instance, small-pox, While of an oidinay type, 
and producing only a compatatively small proportion of deaths 
to those attacked} will sometimes suddenly assume an epidemic 
form, and spread with great rapidity at a tıme of year and under 
the meteorological conditions when it usually declines in fre- | 
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quency There are, howevei, 11 this country known ielations 
between the temperature and, I may say, almost all diseases 
As far back as 1847 I began a senes of elaborate vestigations 
on the mortality fiom scarlet feve: at different periods of the 
year, and the 1elations between this disease and the heat, mois- 
ture, and electricity of the an. I then showed that a mean 
monthly temperatue below 44° 6 F was adverse to the spread 
of this disease, that the greatest relative decrease took place 
when the mean temperatme was below 40°, and that the greatest 
number of deaths occwredin the months having a mean temper- 
ature of between 45° and 57° I Diseases of the lungs, ex- 
cluding consumption, are fatal in proportion to the lowness of 
the temperature and the piesence of excess of moisture and fog 
Thus, ın January 1882 the mean weekly temperature fell from 
43°9 F inthe second week to 36° 2 in the third, with fog and 
mist The numbe: of deaths iegistered in London during the 
third week, which may be taken as corresponding with the 
meteorplogycal conditions of the second week, was 1700, and in 
the next week 1971 Unusual cold, with frequent fogs and little 
sunshine, continued for four weeks, the weekly number of deaths 
rising from 1700 to 1971, 2023, 2632, and 2188 The deaths 
fiom acute diseases of the lungs in these weeks were respectively 
279, 481, 566, 881, and 689, showing that a laige proportion of 
the excessive mortality was caused by these diseases At the 
end of November and in Decembe: of the same year there was 
a iapid fall of temperature, when the number of deaths from 
acute diseases of the lungs rose fiom 297 to 358, 350, 387, 541, 
553, and 389 in the respective weeks From November 29 to 
December 9 the sun was seen only on two days for 44 hours, 
and from Decembers 9 to the 18th also on two other days for 
less than 4 hours, making the total amount of sunshine 8 1 
hours only in 20 days In January and February the excess of 
weekly mortality from all diseases reached the large number of 
504 deaths , ın December it was less, the fogs not having been 
so dense, but the excess equalled 246 deaths per week 

The relations between a high summer temperature and exces- 
sive mortality from diairhoea have long been well known, but 
the immediate cause of the disease as an epidemic 1s not known 
Summer diarrhoea prevails to d greater extent in certain localities, 
notably ın Leicester (and has done so for years) , and the cause 
has been carefully sought for,*but has not been found out Recent 
researches, however, point to a kind of bacillus as the immediate 
cause, as it has been found in the air of water-closets, 1n the traps 
unde: the pans, and in the dischaiges fiom infants and young 
children In order to indicate more readily how intimately the 
mortality from diarrhoea depends on temperature, I now lay 
before you a table showing the mean temperature for ten weeks 
in summer, of seven cold and hot summers, the temperature of 
Thames water, and the death-rates of infants under one year per 
million population of London — 


London Deaths under i Yeag, in July, August, and part of 
September, fron Diarrhea per 1,000,000 Population Living 
at all Ages, arranged in the Order of Mortality 

d 


Age o-r year 


Mean Temperature Deaths from diarrhoea 
Years temperature, @ of l hames per 1,000,000 
to weeks water population living at 

E all ages 
1860 i 581 60 6 151 
1862 590 620 189 
1879 58 7 60 7 228 
1877 , 612 63 3 347 
1874 617 63 8 447 
1878 63 7 64.1 576 
1876 64 4 649 642 


As may be seen, the deaths JF infants under 1 year of age 
from diairhcea per 1,000,000 population was only 151, whilst 
the mean summer temperature was only 58° 1 F against 189 ın 
1862, when the mean ,temperature was 59°90 In 1879, when 
the mean temperature was 58° 7, the deaths from diarrhoea rose 
to 228 per million, but a few days were unusually hot In 1877 
the mean temperature of the air was 61° 2, of the Thames water 
63° 3, and the mortality of infants from diarrhoea 347 per million 
population In 1874, when the mean temperature of the air 
was 61° 7, the mortality 10se to 447 per million , and in the hot 
summers of 1878 and 1876, when the mean air temperatures 
weie 64° I and 64° 9 respectively, the death-rates of infants were 
576 and 642 per milion population The relations, therefore, 
between a high summer temperature and the mortality from 
diarrhoea mm infants “are very iptimate I have selected the 


moitality amongst infants in preference to that at all ageg, as the 
deaths occur more quickly, and because young children suffer in 
greater proportion than other persons 

The proportionate number of deaths at al ages from diarrhoea 
corresponds pretty closely with those of infants To prove thus, 
I made calculations for thiee years, and ascertained. that only 
3 9 per cent of all the deaths from this disease were registered 
in the weeks having a temperature of less than §o°, I! 9 per 
cent in the weeks having a temperature between 50° and 60°, 
whilst in the comparatively few weeks in which the temperature 
exceeded 60° F , as many as 84 2 per cent of the total number of 
deaths was registered In the sixteen years, 1840-56, for which 
many years ago I made a special inquiry, only 18 9 per cent of 
all the deaths from diairhcea occurred in winte: and spring, 
against 81 I pe cent ın summe: and autumn In the twenty 
years, 1860-79, there were seven years in which the summer 
temperatuie was in defect when the mortality per I00,000 1m- 
habitants of London was 200, whilst m ten summers, dunng 
which the temperature was in excess by 2° or less, the mortality 
was 317 per 100,000 The mean temperature was largely in 
excess, that 1s to say, more than 2° plus in three of these summers, 
when the mortality reached 339 pe: 100,000 inhabitants These 
figures show that great care should be taken 1n hot weather to pre- 
vent diarrhoea, especially amongst young children , by frequent 
washing with soap and water to ensure cleanliness, and 
proper action of the skin, by great attention to the food, 
especially of infants fed fiom the bottle, free ventilation 
of living rooms, and especially of bedrooms , and by protection, 
as far as possible, being afforded from a hot sun, as well as by 
avoiding excessive exercise All animal and vegetable matter 
should be removed from the vicinity of dwelling-houses as 
quickly as possible (indeed these should be burnt instead of bemg 
put in the dust-bin), the drains should be frequently disinfected 
and well flushed out, especially when the mean daily temperature 
of the air 1s above 60° F 

Time will not admit of more than a mere mention of the 
1elations between meteorological phenomena and the mortality 
from many other diseases and affections, such as apoplexy from 
heat, sunstroke, live: diseases, yellow fever, cholera, whooping- 
cough, measles, &c , especially as the state of oui knowledge on 
the subject ıs so very limted A comparison between the 
mortality from several diseases in this and other counties shows 
that certain of these do not prevail unde closely corresponding 
conditions Thus the curves of mortality from whooping-cough, 
typhoid fever, and scarlet fever, do not correspond with the 
curves of temperature in both London and New York, and the 
same may be said of diarrhoea ın India It 1s therefore evident 
that some other cause or causes than a varying temperature must 
be concerned in the production of an increased death-rate from 
these diseases The subject ıs of great importance, and I do 
not despair of our obtaining some day a knowledge of the agents 
through which meteorological phenomena act in the production 
of increased and decreased death-rates from certain diseases, and 
the means by which, to a certain extent, these injurious effects on 
man be prevented 

Mr R H Scott, F RS, read a paper on “‘ The Equinoctial 
Gales—do they occur in the British Isles?” Most scienttfic 
meteorologists, Mr Scott stated, are disposed to give up, almost 
in despair, the idea of eradicating from the popular mind the 
belief in the influence of the moon on the weather There 1s, 
however, another belief, not quite so widely spread, but still 
very generally accepted, which attributes to the equinoxes a 
pecularly stormy character Over and over again have I heard 
the remark that ıt would be well for those proposing to take a 
voyage to wait until the equinoctial gales were over It has 
struck me, therefore, that as we have had for several yeas past a 
regular system of storm warnings, it might be of interest to 
ascertain if the record of these warnings, and of the storm: 
with which they were connected, exhibited any maximum of 
storm frequency about the equinoxes 5 

The period I have taken has been that of the fourteen years 
beginning with the spring of 1870, and I have commenced with 
the sprim® in order to include*the past winter, that of 1883-4 
With the year 1870, the systematic checking of storm warnings 
was commenced on the demand of the late Colonel Sykes The 
results were published as ‘‘ Parliamentary Papeis” for the first 
seven years, and subsequently the returns have been regularly 
piepared in the Meteowological Office, though only the summary 
of results has appeared in the Annual Reports As these 
returns give not only the storms for which watnings were issued, 
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but also those for which none were sent out, they afford a ieady 
index t® the storms which have been felt on the coasts 

Only such storms have been selected as have been really 
severe, such as have attamed force 9 of the Beaufort scale at 
more than two stations, with a veloc.ty exceeding 50 miles an 
hour recorded by an anemograph for more than asinglehou I 
have also not discrimimated between the directions from which 
the strongest winds were felt 

The results of these records show that gales are of no gieatei 
frequency at the equinoxes than at any other time 

The diagiams show that the stoims me all but exclusively 
confined to the winter half-yeai, if we take that to include part 
of the autumn and spring 

The diagrams show that there is no stiongly-maiked maxi- 
mum at either equinox, but they do exhibit dications of pernod- 
icity which are very interesting 

Leaving the summer alone, as not worth notice, the frequency 
rises from nine and eight ın the periods preceding the autumn 
equinox to ten at that epoch The curve then 11ses 1apidly, the 
value doubling itself and trebling itself in the two succeeding 
intervals We then find a falling off at the time of the Martın- 
mas summe in the first half of November, and a second maxi- 
mum in the end of that month—the period indicated by Sir 
John Herschel long ago, 1m an article in Good Wo ds for January 
1864, as that succeeding what he cal.ed ‘The Great November 
Wave,” a phenomenon which does not receive as much attention 
now asformetly The first pat of December 1s comparatively 
quiet, but afte: that the frequency rises to its absolute maximum 
at the latter half of January, from which penod the emve de- 
scends gradually, with one decided cneck ın February, to the 
same value which it had in August, and which it attains at the 
end of Apnl The check in Febuary 1eminds us of the well- 
known tiadition of the ‘‘ halcyon” days at the end of winter 
The frequency at the spring equ.noctial period 1s nearly 
double what it 1s at the corresponding interval at the 
autumn equinox, being 19 as compared with ro In one 
particular, however, the phenomena agiee—the equinoxes are 
periods of sudden change mm storm frequency In the autumn 
this mses from I0 to 20 as soon as the equinox is passed, 
in the spring it falls from 27 to 19 as the equinox aurives 
Accordingly, persons who wait till tne equinox 1s passed m 
autumn improve their chances of falling in with a storm, for the 
diagram shows no signs of a lull once a heavy storm has oc- 
curred In the spring ıt would apparently be wise to wait till 
April was well advanced, 1f you wished to get calm weather in 
the Bay of Biscay 

If we-now look to see what evidence of 1ecmrence of storms 
for particular short periods ıs discoverable in our data, we find 
that the day most frequently so distinguished ıs January J, on 
which a storm was recorded six times in the fourteen years 
This 1s very remarkable, as December 31 only shows one, and 
January 2 only two storms Five days—~-November r0 and 20, 
January 18 and 19, and February 26—show five each, and no 
less than sixteen days show four The stormiest two-day mter- 
val ıs that of January 18 and 19, which, as just explained, ex- 
hibits five storms each The most disturbed three-day period ıs 
that of January 24 to 26, where we frd four storms on each 
day The date of the Battle of Trafalgar, October 21, 1s marked 
by two fours, on the 21st and 22nd, but the end of October 1s not 
so disturbed as the end of January 

The diagram also shows that almost every month in the year 
$ occasionally nearly fee from storms October, November, 
December, and January have only one apiece, but im different 
years March ıs the only month whick has at least two storms, 
thus justifying its epithet, ‘‘ March many-weathers ’ 

Mi Scott also read a paper on Cumulative Temperature, of 
which the following are the leading points — 

On the walls of the Meteorological Annexe will be found a 
series of diagrams, exhibiting from various districts in the United 
Kingdom, mm a graphical form, the March of Temperature, 
Rainfall, and B&ght Sunshine, from the beginning ‘of the pre- 
sent year, and also foi the entire year 1881, which 1s 1eproduced 
for purposes of comparison e m 

The object of these curves is to show clearly some of the most 
impoitant factors in the growth of crops 

It is proved, almost beyond a doubt, that each plant, say each 
individual cereal, requues a definite amount of heat to bring it 
to maturity Thus, maize requires more than wheat, and wheat 
again more than barley or oats 

Now various investigators, and notably Boussingault and Prof 


= 


Alphonse de Candolle, of Geneva, have devoted much attention 
to {this subject, and the latte: writer, m his ‘‘Géogiaphie 
Botanique,” has come to the conclusion that a ceitain total 
amount of temperature above a definite base lme 1s necessaiy 
for plant growth, and that this amount, or, as he calls it, this 
‘í sum of temperature,” varies for each crop 

He found that plants, as a rule, did not begin to give indica- 
tions of active vegetation until the temperature rose above 6° C 
This temperature, 6° C, or, iniound numbeis, 42° F , that 1s 
ten degrees above the freezing point, 1s taken as the base for all 
the diagrams Although Prof de Candolle propounded his views 
some yeais ago, as recently as the year 1874, at the Agiicultmal 
Conference at Vienna, meteorologists were quite at sea as to how 
these sums of temperature were to be calculated 

The credit of solving this problem belongs to Lieut -Geneial 
Richard Strachey, the Chanman of the Meteorological Council 
In the first place he proposes to adopt a certam unit of tempera- 
ture to supply a standaid for calculation, the unit beg one 
degiee continued for the unit of time, either one hour or one day, 
as the case may be Such a unit may be conveniently called an 
hour degiee, or day degree The unit of time adopted for the 
calculations to which I am about to refer 1s a day, and the umt 
of what may be termed the effective temperature 1s therefore a 
day degree A day degree therefore signifies 1° F of excess or 
defect of temperatuie above or below 42° F continued for 
twenty-fou hours, or any dther number of degrees for an 
inversely proportional number of hous 

Now the fist idea I want you to take in about these day 
degrees is that when we speak geneially of the mean o1 average 
temperature for a day, o month, or years we°imply that the 
resulting temperature is the same as would be observed if the 
thermometer :ndicated this mean temperature throughout the 
entire period for which the mean is taken Thus, 1f we were 
dealing with daily means, an average daily temperature of 62° F , 
which 1s an oidinary temperatme fôr a warm summer’s day, 
would mean twenty day degrees of temperature for that day, 
starting fiom the assumed base Ime of 42° F , which has already 
been mentioned 

The first step therefore towards determining this effective 
temperature in day degrees resolves itself into dete:miming as 
speedily and simply as possible théeaverage temperature foi the 
period under consideration 

We have, fortunately, to our hands, a very simple mode of 
arriving at the mean temperature with accuracy sufficient for our 
purposes Almost all observes record the maximum and 
mininum temperatures once in the twenty-four hours It 1s 
found that the half sum of these readings, the mean between 
them, 1s nearly but not exactly the average for the day It 
must, of comse, be understood that the instruments must be 
read regulaily and at the same hour every day 

The next points which require attention are whether the 
maximum and minimum are both above 42°, which occuis m 
summer, oi both below that point, which occurs in winter , or, 
finally, whether one 1s above, and the other below In the first 
case all the accumulated temperature is to the good , it is all on 
the positive side Inthe second, case it 1s all on the negative 
side The thud case ıs the only one which presents difficulty, 
fo. when the extreme temperatures are on either side of the line 
of 42°, one portion of the effective temperature for the day 1s 
povitive, and the other negative. 

Now, General Stiachey carried out along series of calculations, 
based on the observed hourly temperafures at Kew Observatory, 
and at other stations ın the United Kingdom, in orde: to ascer- 
tain the magnitude of the co-efficient by which the difference 
between either of these extreme temperatures and the base tem- 
perature (42° F ) should be multiplied in order to obtain the 
values of the temperatures in e&cess or defect of 42° F expressed 
m day-degrees, and he foand that this, for a weekly period, 
was oq : 

Accordingly we get the following rules — 

If the mean of the day ıs above 42° F, we mul‘iply the 
difference between the minimum and 42°F by o 4 (four-tenths), 
and call this the negative effective temperature 

To find the positive effective temperature we subtract from 
the difference between the mean for the day and 42°, the negative 
effective temperature just determined 

If the mean of the day is below 42° F the proceeding 1s 
similar , but we first ascertain the positive effective temperature, 
and subtract that Om the difference between 42° F and the 
mean, thus obtaining the negative effective temperature. 


lugust 7, 1884] "° 





The method of deteımımng the effective temperature, which 
ay briefly be called the accumulated temperature, 1s fully ex- 
lamed in a paper by General Strachey, which will appear in 
ie forthcoming volume of the “Quarterly Weatheı Report,” 
rat for 1878 Meanwhile it is extiemely interesting to examme 
ie diagrams in the Annexe somewhat minutely, and to observe 
ow the total accumulated temperature, say, up to July 1, 1s 
iade up in very different ways im the two years, 1881 and 1884, 
161e exhibited 

The year 1881 was very cold in the winter, and its accumu- 
ited temperature was made up m the spiing and ealy summer 
n the present year we had practically no frost, but then we had 

nusually cold weathei at Easter and at the end of May 

The practical application of the data thus obtained as stan- 
lauds of comparison for the growth and 11pening of varous 
gricultural products must of course be left to the agriculturists, 
nd ıt will be interesting to lemn how fal a comespondence be- 
ween theacharacte: of the several crops and the accumulated 
empeiatme of the yea: can be established 

The measure of temperature afforded by this system of com- 
mitation appears to be as well suited to supply a standaid of 
sompaiison of climates for hygienic purposes as for aguiculture, 
and the diagiams mdicate in a forcible manner the characteristic 
infferences of climate, 1n 1espect of temperatme, of the portions 
yur islands to which they refe 

Mr William Mariott read. a pape: on “Some Occasional 
Winds and their Influence on Health” After refei1ing briefly 

to the causes of winds, Mr Mani.ott spoke of the East wind, 
the Mistral, the Sirocco, and other well-known occasional winds 
Of the East wind? Mrs Marriott said ıt was the most dreaded 
in this country It 1s usually dry, cold, and very penetrating, 
and is well descitbed in the old saying— 
tt Wher the wind 1s in the East 
‘Tis neither good for man nor beast ” 

Dr Arthu: Mitchell, m a “Note on the Weather of 1867, 
and on some effects of East winds,” says, ‘Such winds 
blowmg over a moist surface, like that, for mstance, of the 
human body, tend to 1educe tne temperature of that sur- 
face to the tempeiatuie of evaporation,, which in this case 
is much below that of the ap itself In hecking up the 
moisture — that 1s, 1n causifig its evapoiation—a large 
amount of heat 1siendered latent This heat must be taken 
from something, and, in point of fact, our bodies are, and 
must be, atmost its entne somce A cold and dry wind, 
therefore, cools the surface of om bodies, not simply by 
enveloping them in a cool mecium, and warming itself by 
conduction at their expense It does this of couise, but, being 
dry as well as cold, it does ıt with less activity than it would if 
moist and cold--damp an being a better conductor than dry an 
It 1s chiefly, however, by the other mode that diy cold winds 
abstract heat fiom ou bodies,—tgat ıs, by using their heat in 
the conversion of moisture into vapour The heat so used 
becomes latent, and 1s for the tıme bemglost It does not raise 
the temperature of the air m immediate contact with the body 
On the contrary, that au itself, low as its temperature may be, 
gives up some of its heat to be@pme latent ın the vaporised 
moistue, and probably gives up moe than it gains 
from our bodies by conduction, so that the temperature of the 
film of air actually m contact with our bodies may be, and pro- 
bably ıs, a httle lower than the temperature of the bulk The 
quantity of heat which our hodies lose ın this way is far from 
msignificant, and the loss cannot be sustained without involving 
extensive and impoitant physiological actions, and without 1n- 
fluencing the state of health In feeble and delicate constitu- 
tions, the resources of nature prove insufficient to meet the 
demand made on them, and a condigion of disease then ensues ” 
—( Journal of the Scottish Meteorological Society, vol a1 
p 80) a 


SCIENTIFIC SERIALS 


Proceedings of the Linnean Socrcty of New South Wales, vol 
vm partiv contains —Occasional notes on plants indigenous 
in the neighbourhood of Sydney, by E Haviland —Tempera- 
ture of the body of Echidna hystrix, by N de Miklouho- 
Maclay —Plagiostomata of the Pacific, part 2, by N de 
Miklouho Maclay and W Macleay, F L S Notes on some 
reptiles of the Herbert River, by W Macleay, F L S —Notes 
on some customs of the Aborigines of the Albert district, by C 
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S Wilkinson, F G S, F L S —On the brain of Giey’s whale, 
by W A Haswell, M A, B Sc —On a new genus of fish fiom 
Port Jackson, by W Macleay, F LS —Fishes from the South 
Sea Islands, by Charles De Vis, M A —Some iesults of trawl- 
fishing outside Port Jackson, by W Macleay, F L S —The 
‘‘Balometio Araucano” from the Chiloe Islands, by N de 
Miklouho-Maclay —Far southern localities of New South Wales 
plants, by Baron Sir F von Mulla, K C M G, F R S —De- 
scuption of Austialian Micro-lepidoptera, part 10, by E Mey- 
rick, B A —Notes on the geology of the southern portion of the 
Clarence River basin, by Piof Stephens, M A —Dumensions 
of some gigantic land-toitoises, by J C Cox, MD,FLS 


THE Zeitschrift fur wrssenschaftleche Zoologte, vol xl part 1, 
contains —-P M Fischer, upon the stiuctuie of Opssthot: ema 
cochleaie, nov genus et spec a contiibution to the anatomy of 
the Tiematoda —F Blochmann, 1emarks upon some Flagellates 
—A Korotneff, the budding of Anchinia —L Doderlein, studies 
of Japanese Lithistidaee —J Brock, the male of Sedzolordea 
lineolata, V@Orb (Sepiola lineolata, Quoy and Gaim }, with gene- 
ral 1emarks upon the family of Sepiolade —A Gruber, upon 
the nucleus and nuclear-fission in the Protozoa —O E Imhof, 
results of a study of the pelagic fauna of the Swiss fresh-water 
lakes and tarns 

Part 2 contains —A Kollikex, the embryonic geimimal 
layers and tissues (with a postscript) —C R Hoffmann, con- 
tribution to the history of the development of reptiles —P 
Langerhans, the worm-fauna of Madeira —F Ahlborn, (1) upon 
the ougin and exit of the cerebial nerves in Petromyzon , 
(2) upon the segmentation of the body m Vertebrates , (3) upon 
the importance of the pmeal gland (conarium, epiphysis cerebri). 
—C Emery, study of Luczola ttahca, L 


THE Morphologisches Fahrbuch, vol 1x part 3, contains the 
following —G Ruge, contributions to the study of the hemal 
system in man —-] E V Boas, a contribution to the morpho- 
logy of the nails, claws, and hoofs of the Mammalia —M 
Davidoff, on the variations of the‘ plexus lumbosacialis of Saa- 
mandia maculosa ——O Butschli, 1emarks upon the gastrea 
theory —C Gegenbam, on the accessory tongue (Zeca fimbriala) 
of man and othe: mammals 

Vol ix part4contains —M Sagemehl, contributionsto the com- 
parative anatomy of fishes, n , some remarks upon the membranes 
of the brain in bony fishes —-P Lesshaft, upon the muscles and 
fascıæ of the female perineum —H Kiaatsch, contributions 
to a more exact knowledge of the Campanularia —G Baur, the 
carpus of the Artiodactyles a morphogenetic study —G Gegen- 
eae contiibutions to the anatomy of the mammary organs m 

chidna 





SOCIETIES AND ACADEMIES 
EDINBURGH 


Mathematical Society, July rr -—D: R M Ferguson m 
the chair —Prof Chrystal contributed three papers on the appli- 
cation of the multiplication of matiices to prove a theorem in 
spherical geometry, on the discrimination of conics enveloped by 
rays joming the coresponding points of two projective ranges, 
and on the partition of numbers, ım connection with the second 
of these he indicated a solution he had received m a note from 
Signor Cremona of Rome —Dr Alexander Macfarlane gave 
illustrations of a common error ın geological calculations , and 
Mr A Y Fraser explamed two solutions (by himself and Mi 
R E Allardice) of a problem of arrangements entitled La Tour 
d’ Hanoi, which appeared in the Journal des Débats for December 
27, 1883 

PARIS 


Academy of Sciences, July 28 —-M Rolland, President, m 
the chair —On the rule of Newton as demonstrated by Syl- 
vester , a sequel to the two previous communicatioas, by M de 
Jonquitres Here two cases of mdetermimants are dealt with: 
(1) That ın which several consecutive terms are wanting in the 
equation, th® absence of one or more non-consecutive terms 
giving nse to no uncertainty, (2) that in which one or more ôf 
the quadratic functions intervening in the operation are identi- 
cally nul —A. study of the deviations of the pendulum at Fort 
Loreto, Puebla, Mexico, two ulustrations, by M Bouquet de la 
Grye These observations were conducted by means of a 
multiplying seismograph set up ın connection with the expedi- 
tion sent out to observe the transit of Venus Their object was 
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to aşcertain how far the oscillations of the ground and the phe- 
nomenon of tides may be determined by the vibrations of the 
pendulum in volcanic and mountainous regions —Report of the 
Commissioners, MM Gosselin, Pasteur, Maey, Bert, and others 


on various recent communications recerved in connection with the 


present outbreak of cholera in the South of Fiance The Com- 
mission has examined altogethe: 240 communications, mostly fiom 
Spain, and either suggesting ‘infallible nostrums,” o1 such reme- 
dies as are already in practice Others irecommend hypodermic m- 
jections of the nitrate of pilocarpine, aisenic, copper, phenic acid, 
saheylic acid, vapom of hyponitric acid, mtra-venous mjections 
of pue water, or mixed with chloride of calcium or othe: salts 
All these methods have been tued, mostly with indifferent 1¢- 
sults, although phenic acid and the intra-venous injections seem 
to call for further consideration But, speaking generally, the 
Commission regrets to have to report that none of the communi- 
cations contain any ieally useful suggestions —-On a new apph- 
cation of electricity to the treatment of fibrous tumours of the 
womb, by M G Apontol:1 —Researches on wheaten and other 
flours, distribution of the acid anc saccharme elements in the 
various products of the corn-mill, by M Balland —Note on the 
analytical calculating machine invented by Charles Babbage, by 
General F L Menabrea The author gives a full description 
of the machine left incompleted by the inventor He also gives 
an unpublished letter of Mr Babbage, dated August 28, 1843, 
and certifying that the anonymous English tianslation of Signor 
Menabrea’s original account of the machine, which appeaied 
with some brilliant accompanyirg eaplanat.ons in the thud 
volume of the Screstijfic Memos was by Lady Ada Love- 
lace, only daughter of Lord Byron —Note on the exact 
number of the variations gamed or lost im the multiph- 
cation of the polynome f(x) by the binome x* + a, by M 

D André —Note on the temperature and ciitical pressure 
of the atmosphere Relation between atmospheric temper- 
ature and the piessure of evaporation, by M K Olzewski 
-—Description of a new method of directly measuring absolute 
magnetic intensities, by M A Leduc This method, which 1s 
an application of M Lippmann’s discovery, 1s extremely simple 
and expeditious It enables magnetic intensities to be measured 
im-absolute unities, and 1s now being applied by the author to 
the study of a magnetic field —Note on the combustion-of ex- 
plosive gases in various states of dilution, by M A Witz — 
Note on the quantitative analysis of nitric acid by precipitation 
m the state of nitrate of cinchonamine Application of this 
process to the quantitative analysis of the mitrates contained in 
natural waters and in plants, by M Amaud —Note on the 
triacetic ether of a butylic glycerme, by M L Prumer — 
Note on a new method of makmg a quantitative analysis 
ofthe dry extract of wimes, sy M E H =  Amagat — 
Anatomical and physiological description of Convoluta Schultz, 
a curious animal of relatively high organisation, but in which 
the association with chlorophyll elements has produced some 
interesting. physiological fphenomena, by M A Barthélemy 

Although deprived of eyes even in the rudimentary state, these 
worms appear to possess a sort of visual sensation The act of 
breathing by absorption of carbonic acid through the cuticle also 
presents a striking analogy to that of submerged aquatic plants 

--Fourth contribution to the history of the formation of coal, 
isolated carbomferous blocks, frem Commentry, by M B 

Renault —Note on the microscopic organism associated with 
the zoogleeic tuberculous, by MM L Malassez and W Vignal 

r--Note on a hitherto unobserved portion of the sting of melli- 
ferous insects, and on the mechanism employed by them in 
expelling the venom, by M G Carlet —Memoir on the geology 
of the Kepp district, Tunisia, one ulustration, by M P Marès 

The author determines im this district a regular superposition 
of the Upper Cretaceous, Eocene, and Miocene formations, a 
detailed study of which promises tc be of great mterést —-Note 
on the relations existng between the crystalline systems of 
yarious substances, by M E Mallarc 


BERLIN pe 


” Physical Society, June 27 —Dr Konig described a sub- 
jective optical perception of which he had repeatedly become 
conscious in the mormng on waking from sleep and while his 
eyes were yet shut Ona blue-gray background he saw regular 
closely adjoming hexagons, like the cells of a beehive, the 
contours of which appeared black, while the upper sides and the 
outwardly adjommg sides of the hexagons had a yellow appear- 
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ance interloily, an effect produced perhaps by way of contras 
to the bluish background In the interior of each hexagon, bu 
not exactly in the centre, and just as little uniformly in th 
different fields, a black point was visible The radius of eac) 
figure was about the length of the diamete: of the moon’s image 
In endeavouring to explain this phenomenon Dr Konig though 
first of the epithelial cells of the eye, which formed a simila 
mosaic behind the retina, and calculated the visual angle unde 
which such a phenomenon was produced From this calculatio: 
it appeared that these hexagons were considerably less than th 
subjective ones, as many as twelve epithelial cells being needet 
to tally with the field of the subjective figure No othe: expla 
nation of the phenomenon had yet been come upon b 
Dr Komg —Prof Neesen gave a shoit survey of th 
methods that had hitherto been proposed with a view ti 
regulating the electe curient in its technical application 
No mevhod, 1t appeared, had yet been mtroduced into practice 
and for the present the question turned only about proposals o1 
points of principle These were divisible into sich as sough 
to regulate the energy by changing the iesistance, and into such 
on the other hand, as attempted this object by changing the 
electromotive force The change tn iesistance was effected a 
fast by means of the hand, and later in different ways automatic 
ally The change of electromotive force in the case of dynam 
machines was sought in part by regulation of the propelling 
steam-engine, 1n part by change of the magnet, ın part by mean: 
of a second counteracting engine, in part by changing longitu: 
dinally the wne pulleys, and in pat by opposed windings of the 
1olling wnes Thirdly, and lastly, ıt was pioposed as a means 
towards regulating the electric cunent, that avhen the dynamic 
machine delivered more electricity than was used, the surplus 
sho ild be diverted to the supply of an accumulator where, when 
the machine yielded too feeble a current, the supplementary 
energy 1eqmred could be drawn Prof Neesen gave a more 
detailed account of some of thes pioposals, and concluded in 
favour of the last or thnd method, that, namely, of the tians- 
ference and storage of surplus energy in an accumulator, as the 
most advisable of all the plans pioposed from a practical point 
of view yi? 
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"HE REPORT ON TECHNICAL INSTRUCTION 
. HE Report of the Royal Commissioners on Technical 
Instruction ıs now before the public These two 
olumes, together with the short interrm Report on 
pprenticeship Schools in France, which was issued two 
sears ago, extend over a wide range of matter The 
ommussioners’ account of thei travels abroad and at 
ome is narrated in vol 1, which concludes with their 
arious recommendations Vol u contains a Report on 
gricultural Education, by Mr Jenkins, and another on 
echnical Education m America, by Mr Wm Mather 
1 the remaining volumes will be found a Report by 
MK: Wardle on Silk Industries, and a scheme by Prof 
eullivan for Technical Education in Ireland, and a variety 
t Statistics and Programmes are also promised 
The immense mass of detail thus gathered together m 
«is voluminous and interesting blue-book renders it a 
atter of some difitculty to give anything lıke an adequate 
view of the labours of the Commission In the present 
ticle we shall confine our attention to that part of the 
eport which deals with technical schools in foreign 
vuntries, reserving for a second notice that part of the 
eport which relates to Great Britain 
The Commissioners preface their account of Con- 
aental Technical Instruction with some concise intro- 
ictory notices of the geneial conditions of Primary and 
xcondary Education im various nations Their remarks 
n the gradation of schools, on the use of school museums, 
ad on the prominence given to drawing are worthy of 
tention After these notices the Commissioners deal 
‘th artisans’ evening technical schools, artisans’ appren- 
eship schools, intermediate technical schools for fore- 
en, trade and professional schools for women, and the 
gher technical instruction for employers and managers 
yncerning the first of these matters the Commissioners 
mark on the value of the numerous continuation-schools 
ortbildungschulen) which exist m nearly all towns of 
ermany and Switzerland It appears that in Bavaria, 
iden, and elsewhere, pupils leaving the primary schools 
the age of 13 are compelled by law to continue their 
idies in the evening schools until the age of 16 a truly 
se rule, calculated to sustain the benefits of school 
ining at a period when such training 1s too often pre. 
iturely cut short It also appears that although in no 
intry abroad is there any organisation for systematic 
aung instruction at all comparab@e to that under the 
itrol of our Science and Art Department, the teaching, 
least ın many foreign towns, 1s conducted by pro- 
sors of higher standing than, and of superior attain- 
mts to, the ordinary English “science-teacher” who, 
nust be confessed, 1s too often sadly deficient in tram- 
On the subject of artisan apprenticeship schools 
: Commissioners do not add* much to the information 
en two years ago in their preliminary report, so far as 
ance 1s concerned, but, in relation to some of the 
rman schools, as, for example, the clock-nfaking and 
od-carving schools at Furtwangen ayd other districts 
the Black Forest, there 1s much interesting informa- 
1 In Wurtemburg there are no such schools, as the 
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authorities prefer to attempt to give sound education by 
means of evening and Sunday schools, without interfenng 
with the conditions of daily labour 
In regard to Intermediate Technical Schools for fore- 
men and others much 1s being done abroad, both ın the 
special departments of weaving, mining, and industrial 
art, and in more general schools In France particularly 
this is the case The great schools of this type at Lyons, 
Rheims, and Paris are practically unique There ıs 
nothing approaching them ın this country except peihaps 
the Allan Glen’s Institution mn Glasgow These schools 
and the secondary technical schools of Germany aie elabo- 
rately described The Higher Trade Institute of Chemnitz, 
and the four “Industrie Schulen” of Munich, Augsburg, 
Nuremberg, and Kaiserslautern are of this class, inter- 
mediate between the Real-Schulen and the Polytechnics 
No classics are taught in these schools Throughout 
Austria, Germany, France, and Holland there are also 
special schools for mining and for the building trades 
The Commissioners devote many pages to the weaving 
schools, which, lke those of Chemnitz, Crefeld, and 
Mulhouse, are to be found domg work of utmost import- 
ance to the continental industries The spirit with which 
municipalities and manufacturers support these schools 1s 
truly remarkable Employers are constantly looking out 
for students who have attended the technical classes The 
manufacturers feel ıt imperative to extend their work in 
_order that in troublous times they may have more than 
one string to their bow Thus in Crefeld, where silk 
goods are the staple manufacture, much attention is given 
in the weaving school to the weaving of jute, wool, and 
cotton The people cheerfully tax themselves to pay for 
efficient management They recognise that the day has 
gone by when money can be made without effort “to 
exist they must move on” Heavily taxed as the Geiman 
people are by the burden of enormous civil and military 
expenditure, they yet believe that ıt ıs cheapest in the 
long run to educate the “human machine” to the highest 
pitch of perfection 
It 1s, however, with the higher technical instruction, 
with the great Polytechnic colleges of Germany, and with 
the Ecole Centrale and Ecole Polytechnique of Paris that 
the interest of the Commissioners’ Report culminates 
The German Polytechnics form a group of mstitutions of 
which the type is absolutely wanting in this country 
These institutions, though m many respects resembling 
the German universities, differ absolutely from them, 
not merely in being technical and practical, but 
in having fixed curricula of study, and regular sys- 
tems of exammation The eleven schools of this 
type (eight of which are m Germany proper, one at 
Zurich, one at Delft, one at Moscow) have been built at a 
cost of not less than three millions sterling, and are main- 
tained at an annual cost of over 200,000/ This amounts 
to a State expengliture of about 1097 per annum for each 
student in attendance This may be contrasted with the 
case of the two leading Englsh Universities of Cam- 
bridge and Oxford These and their colleges are believed 
to have a total annual igcome from endowments of 
500,000/, and as there are about 50co men in total at- 
tending the two Universities, this also is at the rate of 
1087 per annum per student ‘There ıs, however, room 
in the Polytechnic for three trmes the number of students 
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actually in attendance A few figures respecting some of 
these schools will show how these mmstitutions stand in 
public opimon The Munich Technical High School cost 
157,000/, the apparatus alone being worth 36,0007, and 
the annual expenses amounting to 20,000/ The Zurich 
Polytechnic spends 20,000/ annually, 13,800/ being derived 
from Fedeial taxes, and 3794/7 only from fees There are 
forty-five professors on the lecturing staff 50,0007 have 
just been spent on laboratory extension The Stuttgart 
Polytechnic has a State subvention of 12,0007, that of 
Dresden 12,200/ The Hanover Polytechnic cost 350,000% , 
its collection of models (chiefly engineeiing), 36,000/ , and 
1250/ ıs spent every year in adding to the collection 
Some idea of the preparation made for teaching engineer- 
ing students may be gathered from the fact that there are 
stated to be ın this one school no fewer than 673 tables 
for drawing The Berlin Polytechnic, now nearly com- 
pleted, has cost 450,0007 , that of Moscow 496,0007 The 
chemical laboratory of the Polytechnic of Aachen alone 
cost 45,000} The Be:nowlhanum of Berne cost that little 
town more than IŽ per inhabitant! At such a price do 
our neighbours provide for the higher technical training 
In Fiance, too, the technical schools are maintained at 
great cost In the Ecole Polytechnique, salaries alone 
amount to 22,0007 per annum A new addition to the 
laboratories 1s costing 96,0007 All this ıs found by the 
Government On the other hand the Ecole Centrale, 
which spends 17,8367 per annum, 1s self-supporting, the 
fees being very high 

From this enormous expenditure of money on Higher 
Technical Education, tangible 1esults cannot but accrue 
Many such are mentioned in the pages of the Commis- 
sioners’ Repoit They adduce examples of improvements 
ja machinety which are the result to a large extent of 
students’ training They point out how in Continental 
chemical works and dye works there 1s a thoroughly 
trained chemist at the head of each separate department 
They indorse the opinion of Prof von Helmholtz as to 
the absolute economy of employing as heads of depart- 
ments persons conversant with the theory of their work, 
and able by virtue of their scientific knowledge to antici- 
pate results and to make quantitative calculations They 
1emark thatin physics, as also in chemistry, the knowledge 
of the principles of the science and of the methods of 
reseaich 1s the more important part of the equipment of 
the technical student They ascribe the general diffusion 
of high scientific knowledge ın Germany to the multipli- 
cation of the Polytechnics, and to the small cost of a 
higher or University education Amongst the opinions, 
which they quote, of authoritative speakers, there 1s one 
of particular appositeness from the mouth of Prof 
Quincke He holds that it 1s an error to suppose that 
any Pobytechnic course of instruction can éy ztse/f teach 
a student to erect an engine, work a blast-furnace, or 
manufacture sulphuriceacid he holds that lectures and 
laboratory work aie obviously insufficient to prepare the 
student for carrying on work where actual practical ex- 
perience is needed, but that, ın contradistinction, the 
object of the Polytechnic School 1s zo faczlttate the tran- 
setton from pure science to practice The functions of 


the Polytechnic have probably never before been so well 


defined It may be an open question what kind of trdin- 
ing 1s the hest to qualify a man to be manager of an m- 
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dustrial concetn But there can be no question whateve: 
of the consensus of opinion on the Continent as to thi 
value of the Polytechnic training It may not, nay, can 
not, supplant the experience of the workshop but 1 
gives something that no amount of mere workshop expe 
rience can give—something ‘which, were it suitably intro 
duced into industrial Britain, would supply the greates 
industrial want of ou: time 





BRITISH MINING 


British Mining, a Treatise on the History, Discover) 
Pract:cal Development, and Future Prospects of Meta. 
ferous Menes in the United Kingdom By Robert Hun 
FRS 4to Pp xa 944, 231 Woodcuts and 2 Foldin 
Plates (London Crosby Lockwood and Co, 1884 ) 


HE title shows that the author’s object 1s to descrit 
the past and present condition of British met. 
mines, and to venture some’ prophecies as to their futur 
It requires a bold heart to attempt a work of this kind 
but, as explained in the preface, Mr Hunt's long cor 
nection with mines and his official.posttion as Keeper c 
Mining Records have given him excellent opportunitie 
foi gathering information 

The work 1s divided into four books Book I gives 
long historical sketch of British metal mining fiom tl 
tme of the Phoenicians downwards With reference 
St Michael’s Mount being their trading station, the auth: 
indorses the old Cornish tradition and disagrees (p 84 
with Prof Rhys, who has suggested that the Isle of Than 
was the /éézs of Diodorus’ From detached memoirs ar 
reports much information has been collated concern 
miming work carried on by the Romans for lead, iro 
copper, and gold 

In Chapte: III, upon mining to the eighteenth centur 
Mr Hunt fixes very exactly the date of the introductu 
of gunpowder for blasting in Cornish mines Chapte 
IV, V,and VI, relating to the mining of tin, copper, lea 
silver, iron, and zinc tothe end of the eighteenth centur 
are full of valuable facts, and both here and in Chapter I) 
we notice many interesting statements concerning t. 
special privileges of miners and the charters granted 
them . 

Book II , occupying one-thud of the volume, 1s devoti 
to the formation of metalliferous deposits The roc! 
and mineral veins of the principal mining districts a 
described, and long quotdtions are made from sund 
writers Mr Hunt then sets forth the hypotheses of tl 
best-known authors concerning the origin of lodes, ai 
very wisely does mot bind himself to any particul 
theory , he admits that mweral vems have been form 
by deposition in fissures from lateral infiltration, frc 
surface-water carrying down ‘soluble salts they have d 
solved out in then passage, and lastly, from ascendi 
mineral springs He further considers that many of t 
conditions observed are due to electro-chemical influenco 

In the last chapter of thig book the author brings foi wa 
instances of remarkable tin, lead, and copper mines 
Cornwall, Wales, Ireland, and the North of England 

Book II?, which ts of the same length as the precedi 
one, 1s a treatise, on practical mining Rock-boring 
machinery very properly comes in for a laige share 
attention, but some othe: depaitments of mining z 
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teated rather cursorily In speaking of the man- 
ngine foi raising and lowering men, Mr Hunt points out 
hat the reason why this valuable invention 1s so httle 
sed is “the unfortunate system under which the mines 
f Cornwall and Devon are wo1ked—a system which does 
ot encourage the holder of shares to take any interest in 
1e mines themselves, his interest being confined to the 
arket value of the shares which he holds” This remark 
: unhappily applicable to other districts 
In Chapter IV, on ore-dressing, afte. an historical 
cetch, the pimciples of the mechamical preparation of 
zes for the smelter and the vanous kinds of machines 
dw in use are described with the aid of numerous ulus- 
ations ® >» 
Chapter V , upon the discovery and extiaction of iron 
‘es from vems and other deposits, ıs disappointing, on 
‘count of its meagreness compared with the space de- 
ited to less impottant metals, and the Cleveland ore 
ould scarcely have been dismiss¢d in a dozen lines 
Book IV relates to the ‘future prospects of Buitish 
inng To persons interested in mines, whether as 
mers, shareholders, workmen, or merchants furmshing 
em with supplies; this book will no doubt seem the most 
portant in the volume Mr Hunt is not sanguine 
out better prices for tin, and he says that “it 1s ım- 
obable that our native coppei mines can, be expected to 
ove profitable for some tıme to come”, in the case of 
d he evidently ıs not more hopeful, and though the 
yspects as regards zinc are brighter, still we are unable 
supply our own wants In spite of the productiveness 
our iron mines, we have to amport more than three 
llion tons of iron ore annually 
The fourth chapter of this book contains numerous 
ful suggestions for working mines, and 1s well worthy 
consideration by miners and shareholders in mines 
th reference to profitable miming, Mr Hunt says 
868) -—“ The question 1s flequently asked Is British 
ung a remunerative pursuit? Various replies might 
ibtless be given in accordance with any particular set 
news and opinions held on the Subject, but mines pro- 
ted by mere speculation can scarcely be expected to 
ome profitable, inasmuch as*they are too frequently 
unded upon a muisiepiesentatign of facts, while the 
ital connected with them ıs often largely diverted to 
pockets of individuals whose main purpose ıs 1mme- 
te gan Fuither, the management or conduct of 
irs 1s often leavened with ignorance and incompetency , 
acquisition of personal gain, at the cost of unsuspect- 
shareholders, being unfortunately sometimes the rule 
ction” No one who knows anything about mining 
fail to idorse these remarks 9% 
n Chapter V, which contains the general summary 
conclusion, Mr Hunt says that “the exhaustion of 
mineial wealth 1s now going onward at a rapidly in- 
ising rate,” and the question anses whether we can 
t the demands of trade from British mines or not 
ording to the author, our tin ore 1s practically inex- 
stible, but for copper, lead, Zinc, and silver we must 
end greatly upon foreign and colonial mines , of tron 
we have enough for some years, though certain foreign. 
are of importance to us : 
he situation 1s summed up as follows —* Without 
tamprovements in the principles of mining tt will not 
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be possible to work, at a profit, many of our deeper and 
more extensive mines ” 

The last two pages of the work, before the appendix, 
contain several impoitant maxims which deserve the 
careful study of all persons engaged in mines, such as the 
necessity of supplying pure an af any cost, of raising and 
lowering the men by machinery, and providing for them 
in the event of accident or disease The concluding words 
very properly strike at the rascality which has done much to 
wreck British metal miming ‘ Beyond these, to enable the 
adventurers in ou Home Mines to compete satisfactorily 
in the metal markets with the proprietors of colonial and 
foreign mines, and to reahse a profit on the sale of their 
minerals, ıt ıs absolutely necessary to study the strictest 
economy, and to establish—beyond the risk of any failure 
—the highest principles of honesty in every department, 
directly or indirectly, connected with British Mining” 

The size of Mr Hunt’s volume is apt to alarm the 
reader, and the publishers would probably have done better 
by issuing the work in separate books It strikes us, too, 
that undue prominence is given to tin, to the detrrment 
of the more important metaliron From the “ Mineral 
Statistics” for 1883, we see that the iron ore raised had a 
value of about 5} millions sterling, whereas the value of 
all the other metalliferous ores put together was only 
14 million Howevei, in spite of this favour shown to tin 
and of occasional inaccuracies, Mr Hunts magnum opus 
is very praiseworthy, as it contains a vast store of useful 
information, and the antiquary, the miner, and the capi- 
talist are greatly indebted to him for having taken the 
trouble to chronicle so many valuable facts relating to 
such an important branch of British mdustry as Metal 
Mining 





LETTERS TO THE EDITOR 


[The Edrior does not hold humself responstble for opinions expressed 
by hes correspondents Neither can he undertake to return, 
or to correspond wrth the writers of, rejected manuscripts, 
No notices taken of anonymous communications 

[Zhe Editor urgently requests correspondents to keep ther letters 
as short as possible The pressure on hes space is so great 
that et ts impossible otherwise to unsure the appearance even 
of communications containing interesting and novel facts ] 


The International Geological Congress 


WILL you allow me to announce m your columns that, in 
consequence of the outbreak of choleia in the South of Europe, 
the International Geological Congiess is postponed to September 
1885 Joun McKenny HUGHES 

Woodwaidian Museum, Cambridge, August 12 
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The Volcanic Dust Phenomena 


I wouLD draw the attention of such of your readers as may be 
travelling m Switzerland or othe: mountainous counties to the 
clicumstance that in the clear atmosphere of the mountains the 
great corona or circle round the sun, as well as the semicircle 
seen opposite the sun before and afte: sunset continu€ to be 
markedly conspicuous , and the higher one ascends the more 
striking these phenomena aie I say both the phenomena 
especially remarkable on the Gornergrat, altitude 10,289 feet, on 
the zīst and 22nd of last month , and even as low as 4000 feet 
they are decidedly more striking than at sea-level It appears, 
therefoie, that the bulk of the volcanic dust, 1f such ıt be, that 
shill remains continues at a great elevation, and the prediction 
made last autumn that ıt migh® remain for yems in the atmo- 
sphere, seems likely to be fulfilled 

The explanation of the strange sunsets given by “F A R R” 
in NArURE (p 155), seems a good one, except as regards the 
green appearance of the moon and stars, I must_confess I am 
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not convinced that this was anything but a subjective pheno 
menon It 1s true I saw it myself when there was httle 1f any 
redness peiceptible in the sky , but the probability 1s that one’s 
eyes had become so dazzled by, and used to, the intense redness 
previously existing, that one was 1endeted incapable of seeing a 
moderate degree of red, and the complementary colour was pio- 
duced ın uncoloured objects Besides, gas-hghts sometimes 
partook of this colom As regards the sun, I agiee with 
“F A R R” in the impression that when it was moderately 
near the horizon it was white: than usual all last winter and 
spiing, and perhaps to the present time 


Sunderland, August 6 T W BACKHOUSE 
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Upon the Occurrence of Bacteria and Minute Algæ on 
the Surface of Paper Money 


THE 1ecent 1eseaiches of Paul Remsck of Exlangen have 
shown the occurence of different schizomycetes and of two new 
minute algæ (C%roococeus moneidi um, Pleurococcus monella unt, 
Paul Reisch) on the surfaces of the coins of many nations, 
living in the thin incrustations of oiganmic detritus (composed 
especially of starch grains, fibies, &c ) deposited upon then su- 
faces ın the couse of long circulation This extremely thin in- 
ciustation rendeis the coins very suitable fo. this micio-vegeta- 
tion, but the same phenomenon is also exhibited in the case of 
paper money, and indeed by notes of clean and, to the unassisted 
vision of a quite unaltered appearance 

Having sciaped off some of these minute inc.ustations with 
a scalpel and needle and divided them into fragments in1ecently 
boiled distilled water, with lenses of high powers (1/foth inch of 
Messis Beck) there were distinctly seen various schizomycetes, 
&e 

I have investigated the Hyngarian recent and older (from the 
year 1848-49) bank and State notes also Russian 1-rouble 
notes, and have found upon all of them—even upon the cleanest 
—schizomycetes, &c 

On the surface of all the paper money 1s always to be found 
the bacte11um of putiefaction (Bacterzun: ter mo, Dujardin) 

In the thin inciustations of papei-money the occunence of 
stach giains, especially that of wheat-staich, linen, and cotton 
fibres, animal haus, &c , aie easily to be demonstrated, and upon 
the 1-forint} State-notes in such deposits the common sacchaio- 
myces aie also to be found Vanous miciococe, leptotiiches 
{many with club-shaped swelled-up ends), and bacilli are also 
very frequent plants ın these deposits on pape1-money 

The two new species of algæ descitbed by Paul Reinsch are 
very rare on the paper-money The green pleurococcus cells I 
have obseived ın some cases on I- and 5-formt State-notes and 
the blush-gieen minute chioococcus on the edges of the 5-forint 
State notes 

The vegetation of the papei-money 1s, as a result of my 1e- 
searches, composed of the following minute plants — 


Micrococcus (various forms) 
Bacterium termo 

Bacillus (various forms) 
Leptothrix (various fo.ms) 
Saccharomyces cerevisie 
Chroococeus monelarim 
Pleurococcus monetarum 


Fiom a hygienic point of view, also, the mvestigations of the 
commonest necessary honsehold objects may not be supeifluous, 
and I would especially call attention to these forms as occuring 
on the means of instruction, viz the handbooks, &c, used by 
our young scholais 


JULES SCHAARSCHMIDT, 
Privat docent of Cryptogamic Botany and Anatomy of 
Plants, Assistant at the Botanic Institute and Gaidens, Royal 
° Hungarian University, Kolosvar 
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* Fireballs e 


THE following account I have received fiom a lady at Bruhl 
near Cologne, July 26 —‘‘8 22 A laige fireball of scarlet fire 
almost as laige as a harvest moun Just sailed along and upwards, 
at a vaiying but mostly very rapid 1ate, until, at a gieat height, 
it remained foi some minutes alihost o quite stationary , then after 
some uncertain movements 1ose ngain, andiising, became smaller, 
until it finally disappegied Every one who saw it seemed 


* 1 forint (to German Gulden) = 2$ ¢ 





petiified with amazement ” This 1s of interest fiom the long tim 
that the ball was visible, and its bemg seen by several people 
I descitbed some time ago some fireballs which I saw slow! 
moving at a distance during a storm in Egypt, which weie the 
put down as illusory iesults of a flash (NATURE, vol xmv p 284) 
but now many similar cases have been lately reported A larg 
fireball, described as about a foot in diameter, was seen a fe 
yeais ago near here, 1: struck a pavement, went over a lo 
wall, moved acioss a wide lawn, and finally vanished in a we 
ditch 

While living lately at San (Tans), thuty-two miles south-we: 
of Port Said, there occued a most remaikable thundeistorm o 
May 12, lasting fiom 1 15 til4pm The rainfall m two how 
was over 14 mches , the hailstones (which covered half the ane 
of the giound) were mostly 3/roths to 4/1oths inch in diamete 
and some 7/Ioths, of concentilc structure with jagged edge 
Whenever I could hear anything above the batteiing of the ha 
on my iron roof there was always thunde: going on , and as soc 
as the rain ceased I went out of doois, where for half an ho 
longe: I can positively assert that theire was not an instant 
silence This thunder was not in loud, reverbeiating peals, b 
was a continuous rushing, gusty, swishing sound, the nol 
rising and falling just hke a gusty, tearing, high wind, witho 
any crashes o1 explosive busts, and with very little bumping 
knocxing sounds It only hghtened once or twice duung th 
half hour, and there was but avfaint breeze of wind Tot. 
best of my belief the thunder was similai dung the whole tir 
of the storm, though with more explosive sounds and mo 
lightning in the eaily part It 1s imposqyble to refer such 
storm to the ordinary instantaneous, sharp discharges wi 
echoes, as the sound had no character of a reverberation, 
appears to be due to a continuous discharge like that from 
point The storm was quite local, only extending a few mile 
Since returning to England I diave* also heard thunde: whi 
was apparently not fiom an instantaneous discharge, as it beg 
lightly and waxed loude: for two or three seconds, until a lo 
cash of the main discharge took place 

The whole question of slow or peculiar discharges and_of fi 
balls needs clearin’ up by careful observation , ıt 1s useless 
ignore it or refer it to lusion, merely because we have 1 
imitated ıt artificially or made a theory on the subject 

Bromley, Kent W M FLINDERS PETRIE 
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Museums 


In an excellent aiticle on ‘‘ Practical Taxidermy ” in Natu 
of August 7, reference 1s made to the Museum at Leicester 
approaching to the ideal of what museums should be W1 
fully agreeing with the opinions attributed ın that article to 1 
Bowdler Sharpe, and admitting that the Leiceste. Museum ° 
at last faken one step towards the ideal which was worked 
for ıt some yeas ago, I feel bound to point out to such ot 
museums as are waking up,to the necessity of a 1adical reve 
ton, that perfection 1s a long way off yet, that there 1s am 
100m for each to do betigr than its predecessor, that Leice: 
has not even cairied out the general principles laid down 
Mr Bowdler Shaipe, and that these general principles may 
developed in various dnections 

They should consider what a provincial museum can do to 
best advantage, for the wold, for local students, and for 
unleained public, and by What methods of arrangement, 
public exhibition and of private access, its highest functions 
be most completely brought out 

Of the three educational objects fo. which 1ates can be lev 
by Town Councils, vL@ museums, free hbraries, and at galler 
the popular taste is rather tending just now towards the i 
libraries and the ait galleries There 1s a disposition to 1eg 
museums as mere hobbies for the few, and to devote the lu 
share of the rate to literatue arid ait This is perhaps onl 
swing of the pendulum, but it 1s justified to a large extent 
the condition of nearly every piovincial museum at the pre: 
time 

Science 1s taught ın most museums as reading, writing, 
aiithmetic were taught im tife old-dame schools—in a clun 
thoughtless, perfunctory manne!, which wasted half the time 
interested nobody Mr Mundtlla, with the Education Ac 
his hands, has made a revolution in the schools , 1f Mi Bow 
Sharpe wilf get his 1deas™ developed in museums with equal 
cess, he will supplement the sehools in a most valuable 
important duection 


August 14, 1884 | NATURE 361 


— nr a e m a - - -. = — E 











His first piinciple, that the primary object of every county ; able—perhaps because I neve: saw one like it before My house 
museum should be to make as perfect a collection as possible of , stands on a hill-top , below me at some distance 1s a piece of low 
=the natuial productions of (that county, exhibited in the most giound, covered by the tide at high wate. The sun was low 
«attractive form, 1s undoubtedly correct, and has been definitely : behind me, and the ‘‘ bow” was formed ona mist coming up 
sanctioned by a large body of competent authorities This ıs | from the sea and swamp It was, howevei, so fal that it at 
Just what can be done by each provincial museum bette than by | once arrested my attention, and I called the members of my 
any other institution ın the world, and ıt 1s just what 1s especially i family to see a ‘‘flat 1ambow”! All agiced they had never 
wanted by scientists, by students, and by the public But this | seen one like ıt It was quite neat us, as was pioved by its 
unfortunately has not been made the piimaiy object either at inteivening between certain objects, but I subsequently de- 
Leiceste:, Nottingham, or Deiby | tected one pait a long way to the left of me, showing it was, of 
Mr Sharpe’s second puinciple, that each museum should pos- | course, a tiue ‘‘ bow,” but of an enormous size 
sess also a typical series of fore.gn specimens for compaiison Buitish Consulate, Noumea, June 17 E L LAYARD 
with the local ones 1s equally correct Science depends upon 
the appreciation of similarities and differences The faculty of | - --- 


careful observation and comparison 1s of such fundamental value THE MIGRATION OF SALMON 


1n all education and might be so effectively cultivated in museums 
that thes institutions will in the future be found essential URING the last ten years some exceedingly inter- 
adjuncts to the schools But here all existing museums are par- D esting researches have been effected by German, 
Sarge ules erent for oe ae cai not eo Finnish, Swedish, and Norwegian ichthyologists as to 
out q e CO ecuons are not arrange’ with any specia! VEW | the migration of salmon on then 1espective coasts Thus 
to making comparisons easy and obvious If, for imstance, the | be ful h Swedshand F h i 
local birds aie in one 100m, and the foreign types ın another, PGE eh caer emp eee ecient. TANS A 
compaiison 1s made as difficult as possible Even if they are on | have proved that the salmon, which in the summer are 
opposite sides of one gallery, and the divisions of the orders | caught in the rivers of the upper gulf of the Baltic, have 
made exactly to conespond, ıt 1s still difficult They must be | at another season, most probably in the winter, paid a 
brought so nea. together: that the eye can match them as it | visit to the shores and rivers of Northern Germany 
would match two patterns This can be accomplished, and in | This has been conclusively proved by salmon caught in 
an aitistic and veryintqesting menner It is to be hoped that |! the Swedish and Finnish rivers having German-made 
the museum of the futme will work out Mr Bowdle: Sharpe’s | hooks ın their gillsand stomach From this it 1s there- 
principles much more completely than has yet been done | fore apparent that, ın the Baltic, salmon are ın the habit 
; of quitting the rivers of Northern Sweden and Finland 
° in the autumn ın order to visit the shores of Northern 
| 





Birstal Hall, Leicester F T MOTT 

Measunng Heat Germany durmg the winter, and return to their haunts 
in the spring That the fish should be capable of per- 
forming the enormous journey across the Baltic—from 
the upper gulf to the Pomeranian coast—and back every 
year may indeed seem incredible, but that ıt 1s impossible 


DURING the past twelve months I have been endeavouring to 
construct some form of calorimeter which should ard me 1n the 
identification of minerals, and which should, to that end, com- 
bine accuracy with ease of manipulation® The avoidance of 
theimometry seemed highly desirable, and a @zferential method | 1s fully disproved by the experiments with salmon and 
suggested itself trout effected by the late Mr Frank Buckland on the 

One gramme of the mineral undergoing investigation, and | coasts of Scotland and England in the same direction 
one gramme of pure silver, aie heated inthe same steam chamber In March 1872 Profs Virchow and Hansen were com- 
ai seamen tiansfer1ed into the muffles of two Favre and | missioned by the German Fishery Association to “mark” 

ermann’s calorimeters, made of unifi ize and placed sid 
by side, sim lail shielded falco ese: EE of ee Some OF TNE Saimen which: nad’ been haiched'aruacially 
y 8 | neaı Hameln, in order to ascertain whether they were in 


experiment The specific heats are compaied by the index 
movements of the caloiimeteis, the index tubes being either the habit of returning to the rive: The fish then ın the 


simply calibrated o1 empirically graduated hatching reservoirs were one yeai old, and mostly seven 
Both calorimeters are here exposed to the same exteinal | centimetres in length, although some were twice the size 
sources of enor The amount of lat lost by radiation, how- | Having tried cutting off various paits of the fins, 1t was 
ever, will, for each calorimeter, depend on the duration of the | found that ıt was most suitable for the object in view 
experiment and the rise of tempeiatuie experienced Now the | and the health of the fish to cut the so-called “fat” fin 
heat received ıs communicated to” the walls of the calorimeters | right away, particularly as the fish would retain this mark 
by convection curients, ascending from the muffles, in the first | even when full grown 
mstance, very much more slowly bY conduction It appeaed, On March 23 and 24, 1872, a thousand salmon marked 
then, that an eternal non-conducting shield of a porous nature | in this manner were let out into the Weser The mark- 
aus the walls ee oe p aS might reduce ing was effected by taking the fish in the left hand, and 
Sue oss very consicerad y _ -xperiment conurmed this Suppo- | then cutting the fin away with a pair of scissors, whereby 


sition An apparatus I have had constructed on this principle 
by Yeates of Dublin ıs now ne&rly ready for experiment the fish were perfectly uninjured The little fat fin, 





J Jory which is mostly found on Salmonide only, contains no 

Engineeiing School, Tinity College, Dublin, nerves of any importance, and has no particular function, 
August 5 so that its removal does not impair the fish ın the least 

n Ever since that year the fishermen between Bremen 

and Hameln have been on the look out for the marked 

Circular Rainbow seen from Hull-top fish, but not until a month ago a fish was caught, weighing 


THIS 1s not such an unysual phenomenon It depends of | 30 lbs , at Osterdeich, just above Bremen The fat fin, 
couse on the position of the observer as 1egards the sun, and | which, on the fish one metre long, ought to have been six 
his ‘‘coin of vantage,” viz having a space below hım I have centimetres, was entirely absent, and, when the well- 
seen it several times in my life, and 1emember a beautiful illus- | healed cut was felt, the hard membrane indicated that an 
tration of it given by Mı Bains, the artist who accompanied operation hað at one time or another been performed at 
the tiavelle: Chapman tothe Victoria Falls on the Zambese His this spot The fish, which was marked as a grilse ın 
painting was, and probably ıs, ın the Library at Cape Town | 1872, was then thirteen years old—an age which in every 
He is represented as standing on a piojecting rock overlooking respect corresponds with the age fixed by the fishermen 


the Falls, or perhaps I should say looking up the crevice mto : 5 
which the wate: falls, and ın the centre of agloiious double AOTAN FO eneral Ouse aon S U” mas Deen aemon 


r 
cuculai rainbow Ihave heard the picture much criticised and its strated that the salmon in the Weser is, pete y aa 
accuracy doubted, put ha®ng had actual experience of such a old, from five to twelve centimetres long In the secon 

sight, I always mamtained its conectness eyear ıt has been proved that the salmon go into the 


` I saw lately another “ bow,” which struck me as very 1emaik- | sea, and when they re-enter the river at four years of 


362 


NATURE 


| August 14, 188 





age they weigh from eight to twelve pounds, and in the 
fifth year from twelve to fifteen pounds From that age 
upwards the weight incieases rapidly 

The results of the artificial hatching ın the Weser are 
exceedingly promismg Thus the salmon fisheries at 
Hameln have been doubled in consequence during the 
last ten years, the tax at present paid to this town 
alone by the salmon fisheries being more than a thousand 
pounds 

In Norway, too, efforts have been made in the same 
direction during the last few yeais Thus in 1883 the 
Stoithing granted a sum of money for this purpose, and 
with this amount the Chief Inspector of Fisheries, Herr A 
Landmark, has effected the marking of several hundreds 
of salmon and trout, chiefly on the west coast of Norway, 
during last autumn and winter: The marking here 1s 
effected by means of a tiny bit of platinum, 7mm long, 
and 4mm broad, being thus about the size of the nail on 
the little finger, which is attached by a very fine platinum 
wire to the fat fin of the big fish and the tail of the smaller 
ones The piece has a number stamped on it, which cor- 
responds with one in a “log ’ giving all the particulars 
as to the date the fish was marked, its weight, size, &c 

In order to encourage fishermen to be on the look-out 
for these marked fish, the inspector offers a reward of two 
shillings and sixpence for each mark forwarded to him, if 
accompanied with precise information as to the spot and 
date when it was taken, the length and breadth of the 
fish, and its weight 

As these researches will tend greatly to ascertain the 
habits and migrations of Sadwonzde@, the result will be 
watched with inteiest 
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THE TRINITY HOUSE EXPERIMENTS ON 
LIGHTHOUSE ILLUMINANTS 


“THE great advances made during the past few years 
in the science of Ulumination have rendered it de- 
sirable, or rathe: absolutely necessary, that e,permments 
should be undertaken with a view to the dete: mination of 
the advantages and disadvantages attending the use of 
diffaent Uluminants in lighthouses Waith this view the 
Corporation of Timity House have commenced a seres 
of experiments at the South Foreland 

There are at present on the South Foreland two light- 
houses, known as the igh hght and low hght, and both 
of these are illuminated by electricity Near these, three 
experimental lighthouses have been erected for use with 
the electric light, with gas and with oil respectively The 
electric apparatus consists of three arc lamps and three 
magneto-electric machines made by Baron de Mertens 

The lamps are placed one above the other in the tower 
The carbons being used are ‘ compound carbons,” made 
up of many small 1o0ds of carbon of square section, coated 
with copper, and Siemens’s “core-carbons,” made of 
gas-carbon, with a cential rod of graphite When worked 
up to their full power, each lamp ıs estimated to be 
capable of giving a light equal to 30,000 candles 

The second tower ıs fitted up with Mr Wigham’s gas- 
burners To supply the burners a small gasworks, fitted 
with retorts, purifiers, and a gasholder capable of holding 
about 5000 cubic feet, have been erected near by The 
tower contains four burners one above the other, each 
burne: consisting of concentric rings of jets The total 
number of jets on each byrner 1s 108, making a total on 
the four buineis of 432 jets, but the outer Tings may be 
removed when less light is required so that each burner 


may be used with 28, 48, 68, 88,01 108 jets A talc chim- | direct comparison with the unit 


ney above the flame produces the necessary draught , no 
glass or talc is placed over the most lummous portion of 
the flame 

The intensity of the hght when all the jets on all fou 
burners are used ıs statel by the inventor to be equal ta 


12,000 candles ‘The third tower is for the present devote 
to the oil and gas-buiners invented by Sir Jame: 
Douglass The oil 1s supplied from a tank to the burner: 
under a-shght pressure One oil-burner has six con 
centric wicks, and has a power of 720 candles , a seconc 
has seven wicks and a powe: of 1000 candles Ther 
are three burners in the tower, placed one above the 
other Each tower 1s provided with lenses both fo) 
revolving and for fixed hghts The highest power of the 
gas tower ıs a quadriform light, of the other towers < 
triform hght Besides the lluminants already mentioned 
there are gas-burneis from the Sugg and from tht 


Siemens Companies, which will’be tested in the light 
house towers 


For observing the hghts and testing them, a line a 
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observation has been measured out ın the dnection of 
Deal, and three huts have been erected at a distance of 
y mile, r4 mile, and 24 mules lespectively fiom the 
towers ‘These huts are fitted up as photomettic observa- 
tories The lights are focussed on one of the huts, and 
they are then measured m all conditions of weather by 
means of the pentane unit of hght devised by Mr Vernon 
Harcourt When the weather 1s too thick to allow of 
, the hghts are compared 
one with another by means of af polariscope-photometer, 
in which the ordinary image of one light is brought to 
equality by m®ans of a Nicol pusm with the extraordinary 
image of another light In ordufary weather a ray from 
the lighthouse tower enters a hole in a shutter and falls 
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m a portion of a paper disk a contiguous portion of the 
lsk is luminated by the pentane candle fixed on one 
ade of the opening in the shutter The disk can be 
noved on a trolley to and fro until equality of Jumination 
s reached, when its distance from the candle ıs measured 
This measure and the known distance of the observatory 
rom the lighthouse give the necessary data for determin- 
ng the illuminating power of the light By these mea- 
surements, taken at different distances in various states 
xf the atmosphere, the penetrative power of the several 
Iluminants will be determined For instance, in very 
ear weather the electric hght may give twenty times the 
ight of the ol hght, a shght haze comes on and the 
2lectric light 1s found to be only ten times as bright It 
as suffered in a greater ratio than the other A mist 
blows by the towers, and the superiority of the electric 
light becomes less and less marked before the lights are 
nally obscured the superiority has vanished It need 
hardly be stated that this question of penetration 1s the 
a important point the Trinity House are called on to 
settle 

The principle of superposition of lights also ratses 
an interesting point When two lghts aie placed close 
-ogether they can be seen at a greater distance than one 
ight Upto what point will this increase of range con- 
tinue on multiplying the hghts—without altering the in- 
trinsic brightnes$ of each? It may be that in thick 
weather the eye can detect a large area of low Ulumma- 
tion better than a smaller area of higher ulumination , 
and it may be that the electric light with 1ts smaller lenses 
suffers from this reasor in «comparison with the oil and 
gas lights with their larger Jenses 

We hope that the experiments will not be discontinued 
before these points have been thoroughly sifted, as they 
only can be satisfactorily, on the actual working scale 

We may add that the electric machthes and cables are 
being tested by Prof Grylls Atlams, and the photometric 
observations taken by Mr Harold Dison Mr Vernon 
Harcourt is appointed to watch the experiments generally 
and xeport to the Board of Trade 

We give a plan of the district showing the pomt of 
observation, which includes the coast-guard stations and 
light-ships m the vicinity 





THE INTERNATIONALZCONFERENCE ON 
EDUCATION 


HE Conference which wag held at the Health Exhi- 
bition last week has achieved a remarkable success 
It was attended by upwards ofga thousand persons, in- 
cluding many of the leading teachers in English, Scotch, 
and continental schools, University professors, statesmen, 
managers of schools, and others interested in different 
ways in the subject of education The interest was so 
well sustained that all four esections were more crowded 
on the last day than the first, and very general regret was 
expressed that the Conference should close so soon Two 
clicumstances mainly contributed to this result The 
president, Lord Reay, by his tact end courtesy, his know- 
ledge of foreign languages, and his cosmopolitan experi- 
ence was singularly qualified, both to obtain from different 
continental States their most fitting representatives, and 
to give to these representatives when they arrived appro- 
priate tasks and a worthy welcome And Lord Reay was 
helped in the task of organising the Conference by a small 
but efficient committee, by whom during several previous 
months the work of selecting the readers of papers had 
been sedulously pursued Unless pains had been taken 
in relation to each subjecé of discussion to secure that it 
should be mitiated by a person who spoke upon it with 
some authority, and special knowledge, the? result would 
have been far less satisfactory p 
The Conference sat ın four sections, which were at 


+ 
work simultaneously during five days The fist of these 
was devoted mainly to the consideration of questions 
relating to elementary education The best and most 
fruitful subjects of discussion here were the Kindergarten, 
physical training, and the mght way of inspecting, ex- 
amining, or otherwise testing the work of pupils 
Frobel’s ptinciples, which have done so much to trans- 
form the system of training very young childien in Eng- 
land, ın Belgium, and in France, were expounded with 
much fulness of knowledge and felicity of illustration by 
some of Frobel’s own countrymen and disciples, as well 
as by ladies who have in England quahfied themselyes 
by special sympathy and knowledge to become his expo- 
nents Closely akin to this subject were the topics of 
gymnastic and physical traimng, the bette: constiuction 
of schools and school apparatus, and the induect effect of 
pictorial or othe: decorations ın improving the taste and 
cultivating the imagination, and of increasing the scho- 
lars’ interest ın their work The Swedish and other sys- 
tems of bodily exercise, and the means of sense training 
by music and by object lessons were well discussed On 
the general subject of the organisation of elementary 
education, which was debated in a crowded audience 
under the presidency of the Vice-President of the Council, 
the results were somewhat disappointing Some of the 
teachers took the opportunity of the presence of then 
official chief to urge the demand with which the public 
have been long familiar, for giants of public money on 
easier conditions, and for the abandonment of the prin- 
ciple of payment by results But no other practical method 
of distributing the public money was suggested, and it was 
generally felt that the Vice-President had an easy victory 
over those who sought to attack the puinciples of the 
recently-modified Code A more important subject was 
raised in the animated debate on the mspection and 
examination of schools, which was iendered more 
apposite at the moment by the appearance of the 
recommendations of the Select Committee of the 
House of Commons, recommending that there should 
be in England a Minister of Public Instruction, and that 
he should have zater ala the duty of inspecting and 
annually reporting on the endowed secondary schools It 
was perceived that this was a step of considerable moment 
and significance Under the Act of 1869 endowed schools 
have been 1e-o1ganised, and their governing bodies and 
schemes of study re-constituted But neither the Com- 
missioners who administer that Act, no: the public, know 
anything of the way in which those schemes are carried 
out, nor of the actual performances of the schools from 
year to yea: There was among the larger number of 
earnest speakers on this pomt, a very general agreement 
on two points first that some such public supervision over 
the reformed foundations was absolutely necessary, ın 
order to keep them efficient, and secondly, that as there 
would be ın this case no grant to admuniste1, there would 
not be, as ın elementary schools, any need to formulate 
conditions as to instruction, but simply to inquire in every 
case what the endowed school professed to do, and to see 
how far ıt had realised its own ideal It 1s 1ather for the 
purpose of knowing what the schools are doing, than for 
that of imposing upon them by authouity any theory or 
official ideal that State supervision seems to be demanded 
in regard to endowed schools 

In the second of the sections the principale topics of 
discussion were connected with scientific, technical, and 
artistic instruction The fact that the Conference held 
its sittings m the new and beautiful buildings recentlye 
erected for the City and Guilds of London Technical 
Institute, naturally excited special interest, and awakencd 
discussion as to the place which the physical sciences 
ought to hold in general education, as well as the special 
uses to which the Institute might be put in connection 
with the improvement of handicrafts and skilled tiade 
Mr. Magnus, Prof Armstrong, Mr Sparkes, and other 
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authorities whose names are associated with the improved 
teaching of science or of art ın this country, were enabled 
to compare notes with professors of similar subjects from 
France and the United States, and some useful results 
were arrived at In one special department of this Sec- 
tion, the agriculturists, under the presidency of Lord 
Fortescue and Sir Thomas Acland, held several long and 
animated discussions on the better teaching of agricul- 
tural science, on farm schools, and on the right education 
of boys intended to be farmers In another department 
the subject of school museums was brought forward in an 
interesting paper by Dr Jex-Blake of Rugby, and divers 
subsidiary aids to schoo] instruction, such as field excu- 
sions, organised visits to factories, museums, and other 
places of interest, were suggested or described Some of 
the more skilled and earnest of the elementary teachers, 
who, by their own personal infuence, have secured the 
co-operation of their scholars in the formation of school 
museums illustrative of the flora, fauna, histoty, or 
industry of particular districts, gave interesting accounts 
of their plans and of the practical results which attended 
them, and from France and Belgium, and particularly 
from Liverpool, remarkable testimony was produced as 
to the success which had attended school savings’ banks, 
and the influence they had exercised on the children and 
their parents 

The third section was mamly concerned with Uni- 
versities and their relation to secondary instruction on 
the one hand, and to the liberal professions on the other 
Profs Morley, Fleeming Jenkin, and Seeley discoursed 
severally on those parts of the University cuiiculum 
with which their own names are most prominently 
associated, while the legal and theological aspects of the 
University question were discussed by Sir C Bowen and 
Prof Lorimer, by Cardinal Mannmg and Dr Wace The 
chief interest of this section, however, lay in that depart- 
ment ın which the proper relation between the teaching 
and the examining functions of a University were ex- 
amined by Sir George Young and others The status of 
the present University of London was regarded by many 
speakers as unsatisfactory, notwithstanding the searching 
and effective character of 1ts examinations, and the stimu- 
lating mfluence which its regulations have had upon the 
education of students in all parts of the country A 
strong wish was expressed by many speakers, that the 
greatest city in the world should possess a teaching Uni- 
versity, rather than a mere examming Board, and that 
some means should be found of co-ordimating: all the 
higher agencies now at work 1n the metropolis in’ such a 
way as to constitute a London University of a new and 
nobler type The duties of the Universities to ou Indian 
Empire were well urged upon the Conference by Prof 
Monier Williams, and the whole subject of the relations 
of the Universities to the education of women was debated 
in a crowded room and with great animation and interest, 
apropos of a paper by Mrs Henry Sidgwick, whose own 
valuable services at Newnham have given her a special 
claim to speak with authority on such a topic 

The fourth section had a somewhat miscellaneous 
progiamme, but may be briefly described as concerned 
with problems connected with secondary and interme- 
diate education The first of these problems was the 
training of teachers, and the best means of securing for 
secondary schools a supply of teachers, qualified in 
respect to then knowledge of the theory and practice of 
their art, not less satigfactorily than the trained and 
certificated teachers of the elementary schools are, rela- 
tively to the humbler work which they have todo Mr 
Quick, Mr Storr, Professors Laurie and Meiklejohn, and 
others who have made this a special subject of investiga- 
tion, were enabled to throw,much hght on the recent 
efforts of the Universities to provide instruction in the art 
and philosophy of teaching, and to give professional 
certificates to persons ‘qualified to 1ecerve them It wes 


manifest, however, from this discussion, that the one grea 
hindiance in the way of such progress was the practica 
disbelief among the head-masters in the value of specia 
professional taining Were ıt once understood that ove 
and above the possession of a good.University degree ; 
head-master ın search of an assistant would require, o 
would even cæteris paribus prefer that the candidate shoul 
show a knowledge of the principles of teaching or th 
literature of his profession, the arrangements of th 
Universities for imparting such knowledge would soor 
pioduce good fruit At present, however, the teacher’ 
diplomas issued by the Universities of Cambiidge ant 
London appear to possess but little market value in th 
pubhe schools It was shown, however, that in girls 
schools of the highest class the work of professional train 
ing was much more keenly appreciated , and that amon; 
the foremost women engaged ın the teaching professior 
the strongest interest had been taken not only in the pro 
posals of the Universities, but also in the Bishopsgat 
Training College, the Lectures of the College of Preceptors 
and other public measures for ensuring specific instructio! 
in the art and mystery of their eraft for the skilled teacher 
of the future Oneof she warmest, and at the same tim 
one of the ablest debates in the Conference concerned th 
possible future relations of the State to secondary an 
higher education Mi Lyulph Stanley contended strong! 
for some public provision for the estalsishment of goo 
secondary schools where they are deficient, and sketcher 
out a plan which had evidently been thought out witl 
some care, for the creation of such schools by means o 
rates, and for the supervisign of such schools by loca 
bodies having the public confidence Canon Daniel, o: 
the other hand, contended with much ability in favour o 
absolute freedom for local and religious bodies in th 
matter of secondary instruction, and against any attemp 
on the part of the State to initiate or control it H 
pointed out, with considerable force, the remarkable suc 
cess of the Girls’ Public Day Schools Company, and 1e 
marked on the rapid giowth of other agencies of a simila 
kind for supplying good middle-class schools, and fo 
adapting the supply to the religious, social, and educa 
tional wants of different classes of the community 

Perhaps, on the whole, the most striking feature of th 
Conference, in the eyes of the numerous foreigners wh: 
were present and took part in the proceedings, was th 
remarkable mterest evinced in the improved education c 
women , the variety of mew fields now opening to their in 
telligence, activity, and public usefulness, and the numbe 
of ladies who took an active and effective share n 
the various discussions “ Another point of special in 
terest was the internatiqpal character of the whole Con 
ference, and the warm welcome with which the experienc 
of experts from France, Belgium, Switzerland, Germany 
and the United States, was recerved in all the sections 
There has probably never been in the history of educa 
tion in this country a gatheying which afforded such a 
excellent opportunity for the interchange of opinions anc 
suggestions between English and foreign teachers Am 
the executive of the Exhibition may well be congratulatec 
on having added to their other successes the completo 
of a work of pre-emiuifent and far-reaching usefulness- 
Conference which, for the ability of those who took par 
in it, for the high tone and courtesy of its discussions 
and for the fruitfulness of its’ practical suggestions, ha 
left an enduring and most pleasing impression on all whi 
took part in it 

Among the subsidiary features of the Conference no 
the least useful were the wesits organised by the Com 
mittee to some of the more characte1istic and importan 
of English schools The mosg successful of these visit 
was that paid to the new buildings of St Pauls School a 
West Kensifigton, which, though not yet occupied by th 
scholars, 1s now nearly complete in ali its appointment: 
The party, nearly fifty m number, consisted largely c 
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foreign teachers from various countries They were con- 
ducted over Mr Waterhouse’s costly and beautiful build- 
mg by the Clerk of the Works and by a member of the 
governing body, and evinced much interest in observing 
all the latest improvements in school construction and 
fittings, and in inspecting the hbrary, laboratories, lec- 
ture-rooms, and the ample appliances for physical 
training 

It 1s understood that the results of the Conference, the 
text of the papers, and a summary of the discussions will 
shortly appear in four or five volumes 





THE VOYAGE OF THE “VETTOR PISANI” 


KNOWING how much NATURE ıs read by all the 
naturalists of the world, I send these few lines, which 

I hope will be of some interest 

The Italian RN corvette Vettor Pisani left Italy m 
April 1882 for a voyage round the world with the ordinary 
commission of a man-of-war The Minister of Marine, 
wishing to obtain scientific eesults, gave orders to form, 
when possible, a marine zoological collection, and to 
carry on surveying, deep-sea soundings, and abyssal 
thermometrical measurements The officers of the ship 
received their different scientific charges, and Prof Dohrn, 
duector of the Zoological Station at Naples, gave to the 
writer the necessary instructions for collecting and pre- 
serving sea amimals 

At the end of 1882 the Vettor Prsanz visited the Straits 
of Magellan, the Patagonian Channels, and Chonos and 
Chiloe Islands, we surveyed the Darwin Channel, and 
following Dr Cuningham’s work (who visited these places 
on board H MS Nassa), we made a numerous collec- 
tion of sea animals by dredging ‘and fishing along the 
coasts Py 

While fishing for a big shark in the Gulf of Panama 
during the stay of our ship in Taboga Island one day in 
February, with a dead calm, we saw several great sharks 
some mules from our anchorage Ina short time several 
boats with natives went to sea, accompanied by two of the 
Vettor Pisanv’s boats 

Having wounded one of these animals in the lateral 
part of the belly, we held him with hnes fixed to the 
spears , he then began to describe a very narrow curve, 
and irritated by the cries ofethe people that were in the 
boats, ran off with a moderate velocity To the first boat, 
which held the lines just mentioned, the other boats were 
fastened, and it was a ratlie: strange emotion to feel our- 
selves towed by the monsteg for more than three hours 
with a velocity that proved to be two miles per hour 
One of the boats was filled with water At last the animal 
was tired by the great loss of blood, and the boats 
assembled to haul in the lines and tow the shark on 
shore Pi 

With much difficulty the nme boats towed the animal 
alongside the Vettor Pzsanz to have him hoisted on board, 
but ıt was impossible on account of his colossal dimen- 
sions But, as it was high wager we went towards a sand 
beach with the animal, and we had him safely stranded 
at night 

With much care were inspected the mouth, the nostrils, 
the ears, and all the body, but no parasite was found 
The eyes were taken out and prepared for histological 
study The set of teeth was all covered by a membrane 
that surrounded internally the lips, the teeth are very 
ttle and almost ın a,.rudimental state The mouth, 
instead of opening in the inferior part of the head, 
as m common sharks, was at the extremity of the head, 
the jaws having the same bend 

Cutting the anımal on one side of the‘backbone we met 
(1) a compact layem of white fat 20 centimetres deep, 
(2) the cartilaginous mbs covered with blood vessels , (3) 
a stratum of flabby, stringy, white muscle, 60 centi- 


metres high, apparently ın adipose degeneracy , (4) the 
stomach 

By each side of the backbone he had three chamferings, 
or flutings, that were distinguished by mflected mterstices 
The colour of the back was brown with yellow spots that 
became close and small towards the head so as to be like 
marble spots The length of the shark was 890m from 
the mouth to the gznza caudalis extremity, the greatest 
circumference 6 50m, and 2 50m the main diameter (the 
outline of the two projections is made for giving other 
dimensions) 

The natives call the species Tzzzoreva, and the most 
aged of the village had only once before fished such an 
animal, but smaller While the animal was on boaid 
we saw several Remora about a foot long drop from 
his mouth , ıt was proved that these fish lived fixed to 
the palate, and one of them was pulled off and kept in the 
zoological collection of the ship 

The Vettor Pisan: has up to the present visited Gtb- 
raltar, Cape Verde Islands, Pernambuco, Rio Janeiro, 
Monte Video, Valparaiso, many ports of Peru, Guayaquil, 
Panama, Galapagos Islands, and all the collections were 
up to this sent to the Zoological Station at Naples to be 
studied by the naturalists By this time the ship left 
Callao for Honolulu, Manila, Hong Kong, and, as the 
Challenger had not ciossed the Pacific Ocean in these 
directions, we made several soundings and deep-sea 
thermometrical measurements from Callao to Honolulu 
Soundings are made with a steel wire (Thomson system) 
and a sounding-rod invented by J Palumbo, captain of 
the ship The thermometer employed ıs a Negrett: and 
Zambra deep-sea thermometer, improved by Captain 
Maguaghi (director of the Itahan RN Hydrographic 
Office) 

With the thermometer wire has always been sent down 
a tow-net which opens and closes automatically, also m- 
vented by Captain Palumbo This tow-net has brought 
up some little animals that I think are unknown 

Honolulu, July 1 G CHIERCHIA 


The shark captured by the Verfor Pzsanz m the Gulf 
of Panama 1s Rkinodon typicus, probably the most gigantic 
fish in existence Mr Swinburne Ward, formerly Com- 
missioner of the Seychelles, has informed me that ıt 
attains to a length of 50 feet or more, which statement 
was afterwards confirmed by Prof E P Wnght Ongin- 
ally described by Sir A Smith from a single specimen 
which was killed m the neighbourhood of Cape Town, this 
species proved to be of not uncommon occurience in the 
Seychelle Archipelago, where ıt ıs known by the name of 
“Chagrin” Quite recently Mr Haly reported the cap- 
ture of a specimen on the coast of Ceylon Like other 
large sharks (Carcharodon rondeletit, Selache maxima, 
&c ), Rhinodon has a wide geographical range, and the 
fact of its occurrence on the Pacific Coast of America, 
previously indicated by two sources, appears now to be 
fully established T Guill in 1865 descmbed a large shaik 
known in the Gulf of California by the name of “ Tiburon 
ballenas” or whale-shark, as a distinct genus—J@z¢7 estodus 
punctatus—which, ın my opinion, 1s the same fish And 
finally, Prof W Nation examined in 1878 a specimen 
captured at Callao Of this specimen we possess in the 
British Museum a portion of the dental plat The teeth 
differ in no respect from those of a Seychelles Chagrin , 
they are conical, sharply posted, recurved, with the base 
of attachment swollen Making no more than due altow- 
ance for such variations in the descriptions by different 
observers, as are unavoidable in accounts of huge creatures 
exanuned by some in a fresh, by others in a preserved 
state, we find the principal characteristics identical in all 
these accounts, viz the form of the body, head, and snout, 
relative measurements, position of mouth, nostrils and 
eyes, dentition, peculiar ridgés on the side of the trunk 
and tail, coloration, &c I have only to add that this 
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shark ıs stated to be of mild disposition and quite 
harmless Indeed, the mmute size of its teeth has led 
to the belief ın the Seychelles that ıt 1s a herbivorous 
fish, which, however, 1s not probable 

ALBERI GUNTHER 


Natural History Museum, July 30 
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PYROMETERS 


HE accurate measurement of very high temperatures 
1s a matter of great importance, especially with re- 
gard to metallurgical operations , but ıt 1s also one of 
great difficulty Until recent years the only methods 
suggested were to measure the expansion of a given fluid 
or gas, as in the air pylometer , or to measure the con- 
traction of a cone of hard, burnt clay, as in tae Wedg- 
wood pyrometer Neither of these systems were at all 
reliable or satisfactory Lately, however, other principles 
have been introduced with considerable success, and the 
matter 1s of so much interest not only to the practical 
manufacturer but also to the physicist, that a sketch of 
the chief systems now ın use will probably be acceptable 
He will thus be enabled to select the imstrument best 
suited for the particular purpose he may have in view 
The first real improvement in this direction, as in so 
many others, 1s due to the genius of Sir Wilham Siemens 
His first attempt was a calorimetric pyrometer, in which 
a mass of copper at the temperature required to be 
known 1s thrown into the water of a calorimeter, and the 
heat ıt has absorbed thus determined This method, 
however, 1s not very rehable, and was superseded by his 
well-known electric pyrometer This rests on the prin- 
ciple that the electric resistance of metal conductors 
increases with the temperature In the ca e of platinum, 
the metal chosen for the purpose, this crease up to 
1500° C, 1s very nearly in the exact proportion of the 11ise 
of temperature The principle is applied in the follow- 
ing manner —A cylinder of fireclay slides in a metal 
tube, and has two platinum wires Iooth of an inch in 
diameter wound round it in separate grooves Their ends 
are connected at thetoptotwo conductors, which pass down 
side the tube and end ın a fireclay plug at the bottom 
The other ends of the wires are connected with a small 
platinum coil, which 1s kept at a constant resistance A 
third conductor starting from the top of the tube passes 
down through it and comes out at the face of the metal 
plug The tube 1s inserted ın the medium whose temper- 
ature ıs to be found, and the electric resistance of the 
coil 1s measured by a differential voltameter From this 
1t 1s easy to deduce the temperature to which the platinum 
has been raised This pyrometer 1s probably the most 
widely used at the present time 
Tremeschin’s pyrometer is based on a different principle, 
viz on the expansion of a thin plate of platinum, which 
1s heated by a mass of metal previously raised to the 
temperature of the medium The exact arrangements 
are difficult to describe without the aid of drawings, but 
the result 1s to measure the difference of temperature 
between the medium to be tested and the atmosphere at 
the position of the instrament The whole apparatus 1s 
simple, compact, and easy to manage, and its indications 
appear to be @orrect at least up to 800° C 
The Trampler pyrometer is based upon the difference in 
in the coefficients of dilatatiop for ron and graphite, that 
of the latter being about two-thirds that of the former 
There is an iron tube containing a stick of hard graphite 
This is placed in the medium to be examined, and both 
lengthen under the heat, but the iron the most of the two 
At the top of the stick of graphite 1s a metal cap carry- 
ing a knife-edge, on which rests a bent lever pressed 
down upon it by a light spring A fine chain attached to 
the long arm of this lever 1s§vound upon a small pulley , 
a larger pulley on the same axis has wound upon it a 
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second chain, which actuates a thnd pulley on the axis 
of the indicating needle In this way the relative dilata- 
tion of the giaphite 1s sufficiently magnified to be easily 
visible 

A somewhat similai instiument 1s the Gauntlett pyio- 
meter, which 1s largely used in the north of England 
Here the mstrument is partly of muon, partly of fireclay, 
and the difference in the expansion of the two materials 
is caused to act by a system of spriags upon a needle 
revolving upon a dial 

The Ducomet pyrometer 1s on avery different principle, 
and only applicable to rough determinations It con- 
sists of a series of rings made of alloys which have shghtly 
different melting-points These are stiung upon a rod, 
which 1s pushed into the medium to be measured, and 
are pressed together by a spiral spring As soor» aseany 
one of the rings begins to soften under the heat, it 1s 
squeezed together by the pressure, and, as ıt melts, it 1s 
completely squeezed out and disappears The rod 1s then 
made to rise by the thickness of the melted ung, and a 
simple apparatus shows at any moment the number of 
rings which have melted, and therefore the temperature 
which has been attained Thisinstrument cannot be used 
to follow variations of temperature, but indicates clearly 
the moment when a particular tempeiature 1s attained 
It 1s of course entirely dependent on the agcuracy with 
which the melting-poimts of the various Alloys have been 
fixed 

Yet anothe: principle is involved in the instrument 
called the Thalpotas:meter, which may be used either with 
ether, water, où mercury It is Wased on the principle 
that the pressure of any saturated vapour corresponds to its 
temperature The mstrument consists of a tube of metal 
partly filled with hquid, wh.ch 1s exposed to the medium 
which is to be measured A metallic pressure gauge 1s 
connected with the tube, and indicates the pressure exist- 
ing within it at any moment By graduating the face of 
the gauge when the instrument is at known temperatures, 
the temperature can be read off duectly from the position 
of the needle From 100° to 220° F ether is the liquid 
used, from thence to 680° ıt 1s water, and above the latter 
temperature mercury 1s employed 

Another class of pyrometers having great promise in 
the future 1s based on what may be called the “ water- 
current” principle Here the temperature 1s determined 
by noting the amount of heat communicated to a known 
current of water circulating in the medium to be observed 
The idea, which was due to M de Saintignon, has been 
carried out in its most improeed form by M Boulier 
Here the pyrometer itself consists of a set of tubes one 
inside the other, and all incloSed for safety ın a large tube 
of fireclay The central tube or pipe brings in the water 
from a tank above, where it 1s maintainea at a constant 
level The water descends to the bottom of the mstru- 
ment and opens into the end of another smali tube called 
the explorer (e.plorateur) This tube projects from the 
fireclay casing into the medium to be examined, and can 
be pushed in or outasrequired After circulating through 
this tube the water mses,again ın the annular space 
between the central pipe and the second pipe The 
similar space between the second pipe and the third pipe 
is always filled by another and much larger current of 
water which keeps the interior cooP The result 1s that 
no loss of heat 1s possible in the instrument, and the water 
m the central tube merely takes up just so much heat as 
1s conducted into it through the metal of the explorer 
This heat ıt brings back through a short indiarubber pipe 
to a casing containing a thermométer Jhisthermometei 
is immersed in the returning current of water and 
records its temperature It 1s graduated by immersing 
the istrument im known and constant temperatures, 
and thus the graduations on the thermometer give 
at once the temperature, not of the current of water, 
but of the medium from which it has received its heat 
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In orde: to render the mst: ument perfectly reliable, all that | geology, entomology, applied mathematics and me- 
is necessary 1s that the current of water should be always | chanics, and architectural drawing 


perfectly uniform, and this is easily attained by fixing the 
sıze of the outlet once for all, and also the level of water 
in the tank So arranged, the pyrometer works with gieat 
regularity, indicating the least variations of temperature, 
requiring no sort of attention, and never suffering mjury 
under the most intense heat , m fact the tube, when with- 
diawn from the furnace, 1s found to be merely warm If 
there 1s any usk of the instrument gettmg broken from 
fall of materials or other causes, 1t may be fitted with an 
ingenious self-acting apparatus shutting off the supply 
Foi this purpose the water which has passed the ther- 
mometei 1s made to fall into a funnel hung on the longer 
aim, of a balanced lever With an ordinary flow the 
wate: stands at a certain height in the funnel, and, winle 
this ıs so, the lever remains balanced, but if from any 
accident the flow 1s diminished, the level of the water 
in the funnel descends, the other arm of the lever falls, 
and in doing so releases two spiings, one of which in 
flying up rings a bell, and the other by detaching a coun- 
terweight closes a cock and stops the supply of water 
altogether 

It will be seen that these instruments are not adapted 
for shifting about fiom place to place in order to observe 
different temperatures, but rather for following the varia- 
tions of temperature at one and the same place For 
many purposes this 1s of gieat importance They have 
been used with great success in porcelain furnaces, both 
at the famous mamnufagtories at Sèvres and at another 
porcelain works in Limoges From both these establish- 
ments very favourable reports as to their working have 
been received W R BROWNE 





THE AGRICULTURAL INSIITUTE OF 
BEAUVAIS 


E have already referred to the interesting collection 
exhibited ın the Technical School at the Health 
Exhibition by the Brothers of the Christian Schools 
One of the most instructive of their specimen museums 1s 
that fom their Agricultural Institute at Beauvais 
This Institute was founded in 1855, the late Prince 
Consort being one of its first patrons Recently the 
Agronomical Society of France have extended to it an 
encouraging hand 
Candidates for admission to the school must be at least 
sixteen years of age, and must give ev.dence, either by 
certificates obtained oi by @ preliminary examination, of 
then having successfully studied the 1ecognised branches 
of a good modern education The course of instruction 
extends over a period of three years, and 1s intended to 
prepare young men to manage and develop estates and 
direct all farming operatjons Special provision is made, 
in the third year, fo: these who wish to qualify them- 
selves for agricultural piofessorships The syllabus of 
subjects is framed by a Board appointed by the prefect 
of the département, and consists of the Dunector and 
Professors of the Institute, of the Professor of Agriculture, 
and the Veterinary Surgeon of the département, as also 
of three other members 
The subjects forthe fist year are French language, 
book-keeping and commercial subjects, elementary algebra 
and geometry, the fundamental piinciples of agniculture, 
rural law and engineering, general zoology, arboriculture, 
horticulture, physics, chamistry, and linear drawing 
In the second year the students follow more advanced 
courses of agricultwre, zoology, botany, entomology, 
geology, surveying, levelling, physics, general and ana- 
lytical chemistry, rural law and engineefing, linear draw- 
ing, arboriculture, and horticulture, 
The instruction for the last year comprises agriculturey 
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Science teaching, to be of any use, must be prac- 
tical, the authorities of the Agricultural Institute, fully 
convinced of this, attach great importance to labora- 
tory and field work In the physical laboratory, the 
work ıs exclusively of a demonstrational kind, the 
students not being reqwred to test the accuracy of 
ther knowledge or their famiharity with instruments 
by the actual and precise measurement of physical con- 
stants Nor do such measurements appear necessary 
for the object in view It 1s, of course, quite different 
with chemistry, where skill m quantitative analysis 1s of 
the highest value to any one who intends to duect the 
agricultural interests of a district The students are con- 
sequently traimed with much caire in those branches of 
analytical chemistry which bear directly upon the science 
of agriculture The study of botany, geology, and ento- 
mology 1s encouraged and stimulated by frequent excu- 
sions to the neighbouring country, the specimens brought 
back being compared, classified, and minutely described 
in appropriate language 

The school has also a model farm of 325 acres, in 
which the principal operations of farming are extensively 
carried on The students visit this farm at stated hours 
every week, they are familiarised with the chief imple- 
ments and agricultural appliances, and are requned to 
take part in all the regular work that may be going on 

The Professors have set aside a number of acres for 
experimenting upon the conditions most favourable to the 
growth of the principal cereals These comparative 
Studies are carried out with the assistance of the students 
mainly for the purpose of showing them how to practically 
initiate a scientific investigation of an agricultural nature 
The results of these studies are fully described in the 
Annales de Clnsutut agricole, a yearly publication of 
considerable merit A valuable synopsis of the results 
obtained by the Director of the School, Brother Eugene, 
will be found in the Educational Section of the Inter- 
national Health Exhibition, Room 5 

From a recent report, we find that there have been, this 
year, under cultivation no less than staty-five lands of 
wheat, twenty of oats, ten of barley, exght of rye, besides 
fields of potatoes, beetroot, cabbage, &c There are also 
pasture lands for sheep and cows, and a well-stocked 
poultry yard 

At the end of each year the students are put through 
a practical examination, when they are expected to give 
satisfactory evidence of their competency to deal with the 
general working of the farm It is also required by the 
programme of the Institute that the students shall visit 
exhibitions of an agricultural character which may be 
held in the vicinity, and attend with thei Professors 
certain markets and sales of live stock 

The attention of the students 1s maintained and quick- 
ened by requiring them to write, with considerable care, 
notes of all their courses, as well as detailed reports of 
what they may have seen ın their visits o1 met with in 
their excursions Several volumes of these reports, notes, 
and theses, together with typical herbaria, specimens of 
grain and seeds, may be seen in the Exhibition, Room 5 

Besides superintending the museum and giving instruc- 
tion in the laboratones, the Brothers teach drawing, 
physics, chemistry, botany, geology, zoology, &c , leang 
such subjects as rural jurgpiudence and engineering, 
agriculture, and the lhe to other eminent professors e 





IS SALPA AN EXAMPLE OF ALTERNATION 
OF GENERATIONS? 


The chances against the, accidental discovery of a 
great natural law are so great that we cannot feel 
surprise that naturalists ate slow to beheve that Salpa, 
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the anımal in which Chamısso discoveied alternation of 
generations, 1s not an example of alternation 

The historical associations which render the life-history 
of Salpa so interesting to the naturalist have induced me 
to restate briefly my reasons for believing that the solitary 
Salpa is a female and the chain Salpa a male, since a 
recent contributor to NATURE (“Recent Morphological 
Speculations,” by R N G,in NATURE, May 15, p 67) re- 
jects my observations for reasons which a httle examina- 
tion will show to be inconclusive 

The author characterises my opinion as “ Brooks’ 
theory,” but it 1s neither a theory, nor was I the first to 
describe the phenomenon in question Embryological 
observations by Kowalevsky must be received by all 
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naturalists with the greatest respect, and I therefore call 
the attention of R N G to the fact that this great ob- 
server published, while my first paper was in the press, the 
following account of the life-history of Salpa (see Arch f 
442% Anat xi 604) —“ Bei den Salpen giebt es bekannt- 
lich zwei Generationen, in der einen entwickelt sich der 
aus vielen eikermen bestehende E1eistock, welcher in den 
Stolo hineingeht, und sich hier zu je emem Ele vertheilt, 
sodann die einzelnen Knospen resp Kettensalpen in 
welchen weiter aus diesem Eie ein Embryo entsteht, 
wiede: mit eimem aus mehreren Eike:men bestehende 
Ffierstock ” 

No one will question the statement that the animal ‘in 
whose body an ovum is produced ıs the mother of the 





Fig 2 


embryo to which this ovum gives rise, and if the egg which 
1s fertilised in the body of the chain Salpa 1s developed, as 
Kowalevsky ahd I have stated, in the body of the solitary 
Salpa, the latter 1s certainly a female, and as no one has 
ever obseived the productionaby a chain Salpa of more 
tharr one embryo, either from an egg or by budding, there 
is no true alternation of generations 

This view is inno sense a “morphological speculation,” 
nor should ıt be spoken of as “ Brooks’ theory” It is 
either an observed fact or an erroneous statement, and its 
untruth can be proved only by observation 

R N G lays much stress upon the hfe-history of Pyro- 
soma, a closely related but less modified form, and’ 


the solitary Salpa 1s a female, and the chain Salpa a male 
Our knowledge of Pyrosoma and of other Tunicates 
certainly leads us to beheve that Salpa is the descendant 
of a hermaphrodite ancestor, but ıt proves nothing more 

The fact that nearly all the Arthropods are bisexual 
does not disprove the hermaphroditism of Balanus It 
simply shows that Balanus ıs the modified descendant of 
bisexual ancestors 

While the life-history of Pyrosoma cannot be quoted to 
disprove the statement that the solitary Salpa has an 
ovary, It can help us to understand the way in which the 
present life-history of Salpa has been acquired, and thus 
show that my own view 1s not very anomalous after all 

As the phenomena are very complex, I have attempted 
to exhibit the leading features by diagrams, and Fig I 
shows the points of greatest importance 1n the hife-hfstory 
of Pyrosoma 

The egg gives rise, by a process which does not here 
concern us, to several sexual animals, one of which 1s 
represented by Ain Fig 1 It has a testis, T, and an 
ovary, O, which consists ın part of “ generative blastema,” 
and, in part, of ova in varlpus stages of growth It 18, 
therefore, a hermaphrodite One of the ova, E, 1s very 
much large: than any of the others This hermaphrodite, 





Fig 3 


A, produces a second, B, ky budding, and during this 
process part of the “generative blastema ” from the ovary 
of A passes into the body of B, and forms its ovary, 0, 
which here produces one fully developed ovum, E, and a 
number of small ones As B has a testis, T, it is a 
hermaphrodite like A s 

The single mature ovum, E, of A, also passes into the 
body of B, where it is fertilised and gives rise to an 
embryo, EM, which undergoes development within, and 
finally escapes from, the ody of B, although A 1s its 
mother, because the egg which has produced it was 
formed in the ovary of A before the body of B was formed 
by budding F 

B then gives rise by budding to C, and the single mature 
egg of B passes into the body of C, where it 1s fertilised, 
and gives rise to an embryo 

Part of the “generative blastema” of B’s ovary passes 
into the body of the bud c, and becomes an ovary, 0, 
which again gives rise to one mature ovum, E, and C 
produces another bud, D, and discharges into ıt one ripe 
ovum and part of the ovary in the same way, and so on 
indefinitely As ® and D have testes hke A and B, they 
are all hermaphrodite , e 
« After the bud B has become independent of A, another 


regards ıt as an “indirect negation” of my statement that | ovum ıs matured m A’s ovary, another hermaphrodite bud 
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is produced, and so on indefinitely, and each hermaphro- 
dite bud produces in successton an indefinite series of 
similar buds 

Now let us 1magine a hmut to this indefimte series of 
buds, and examine its effect 
F Suppose that, while B retains its power to produce in 
succession an indefinite series of c’s, the c’s lose this 
power As the function of the ovary of Cis to provide 
the “ generative blastema” for the ovaries of the series of 
D’s, and to mature the eggs £E, which are to be fertilised 
and developed within the bodies of the n’s, it 1s plain that 
with the loss by the c’s of the power to reproduce by 





Fig 4 

A ° 
budding, the ovary will be left without function, and we 
should therefore expect ıt to disappear c would then 
become simply a male, but 1t would while young contain 
a single unfertilised egg, EM, derived from the ovary of B 
If the powe to bud were lost by*the first generation of 
buds, B, we should have the condition of things which 1s 
shown in Fig 2, where the hermaphrodite A produces a 
male bud, B, and discharges the egg E into its body, 
there to be fertilised and developed into the embryo EM 
A has, however, the power to repeat this process imde- 
finitely, and to produce in succession a series of buds of 
the generation B, and the life-history ıs therefore now 

exactly shown in Fig 3 





Fig 5 


Now suppose that, instead of appearing in succession, 
a number of buds of the generation B are formed at the 
same time, we shall then have the phenomena shown in 
Fig 4, where a number of eggs, E,E,E,E, are matured 
simultaneously in the ovary, 0, of the hermaphrodite A, and 
are discharged while stil unfertilised into the bodies of 
the male buds, B, B, fy B, there to give rise to the embryos, 
EM, EM, EM, EM 

This 1s very nearly what we have in Salpa, where very 
many chain Salpz aee produced,at onetime As these 
have no power to reproduce by budding, they have lost 
their ovaries, although each of them, when it 1s born, con- 
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tains, lıke the buds of Pyrosoma, a single unfertihsed egg, 
derived, according to my observations and those of 
Kowalevsky, and according to the analogy of Pyrosoma, 
from the ovary of the solitary Salpa a, Fig 5 

The solitary Salpa is therefore a true female, and as it 
has lost the testis which, according to the analogy of 
Pyrosoma, its ancestors must have possessed, it 1s a true 
female and not a hermaphrodite 

We therefore have in place of the indefinite series of 
hermaphrodite buds of Pyrosoma, a single generation of 
male buds, each of which 1eceives, hke the buds of Pyro- 
soma, a single mature ovum fiom the ovary of 1ts gemmi- 
parous ancestor 

While the series of stages which are here described 
may not correspond exactly to the actual phylogeny of 
Salpa, ıt certainly shows that our knowledge of Pyrosoma 
cannot be quoted asan “ indnect negation ” of my view , 
for ıt shows that the analogy of Pyrosoma would lead us 
to look to the ovary of the solitary Salpa fo: the origin of 
the egg which ıs fertilised and developed within the body 
of the chain Salpa 

All observers agree that the so-called “ovary” of the 
chain Salpa consists of a single egg, which 1s fertilised 
while the animal which carries it 1s very young and al- 
most embryonic, and all agiee that normally no more 
eggs are produced by the chain Salpa A “rudiment of 
an ovary, which only consists of one fully developed 
ovum’ 1s certainly not an ovavy at all, but an ovun, for 
the origin of which we must search elsewhere, and 
Kowalevsky’s observation as well as my own show that ıt 
originates in the ovary of the solitary Salpa 

As all observers agree that the chain Salpa has a testis, 
and that ıt normally contains only one egg, it 1s certainly 
a male , and as all observers agree that the solitary Salpa 
has no testis, while Kowalevsky and I agree that it has 
an Ovary, we must regard it as a female, and we therefore 
have, instead of an instance of alternation, a very 1emark- 
able example of sexual difference 

There seems to be only one way to escape this conclu- 
s10n ,--that is, by denying that the structure which 
ny and I have described as an ovary is an ovary 
ata 

Salensky 1s an advocate of this view, and claims that 
my so-called ovary 1s simply a mass of embryonic cells 
destined to give rise to the branchial sacs, as well as the 
ovaries of the chain Salpz, but I have shown ın a recent 
paper in the Zoologischer Anzgetger that the branchial 
sacs of the chain Salpa originate from quite a different 
part of the stolon, and that the ovary contains cells which 
are in no sense embryonic or unspecialised, since they 
have all the characteristics of ova In a paper which 1s 
now ready for publication, I shall give photographs of 
sections which piove this point beyond question 

R N G gives, as another reason for rejecting my view, 
the fact that Salensky has found a second ovary m a 
chain Salpa 

This is clearly exceptional, for all observers agree that 
no such second ovary normally occurs, nor has Salensky 
given conclusive proof that the cells which he observed 
were ova at all, as he has not observed their development 
Out of many thousand sections which I have examined, 
I have found three chain Salpz which had received two 
ova from the ovary of the sohtary Salpa imstead of one, 
and if Salpa is descended from a form lke Pyrosoma, ıt 
18 quite possible that a chai Salpa may occasionally re- 
ceive with its ovum part of the ovary, and that this may 
give rise to other ova, but the discovery of such an abnormal 
Salpa would not prove that the normal chain Salpa is 
hermaphrodite, even 1f ıt could be shown that these eggs 
completed their development and became embryos 

In conclusion, I wish to point out to R N G that, 
inasmuch as the writer who attempts to generalise from 
the observed phenomena of Science for the benefit of the 
public should use every precaution to msure accuracy in 
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the statement of facts, he will do well to examine Ins 
authority for his statements that I have called the solzdary 
Salpa a zurse, that I have described a Cunina in which 
the “ hydroid produces medusze by gemmation ,” and that 
I believe “ that the solitary Salpa is hermaphrodite ” 
Baltimore, July 14 W K Brooks 


COLONIAL AND FOREIGN REPORTS 


THE annual reports of colomal botanıcal gardens, 

Government plantations, museums, &c, form at 
the present day no inconsiderable item of the hterature 
of scientific progress ın different parts of the world which 
constantly crowd an editor’s table These records be- 
come, year after year, of increasing importance as well 
as of increasing bulk, and it 1s right that their contents 
should be bette: known, so that they may become useful, 
and this can only be done by a wide distmbution of the 
reports themselves, and attention drawn to them by other 
publications 

Taking a few of these reports, which have recently 
come to hand, in the order of their issue, we first find one 
from Wellington, New Zealand, under the following title, 
“Eighteenth Annual Repoit on the Colomal Museum 
and Laboratory,” together with the “ Fourteenth Annual 
Report on the Colonial Botanic Garden, 1882-83” This 
Report treats of various branches of sctence, and, as 
might be expected, geology has its full share In the 
observatory the principal work 1s said to have been the 
observation of the transit of Venus, Dr Hecto1’s account 
of his observation, which, he says, was written out within 
an hour after the transit, being given as an appendix 
Under the head of Botanic Garden, after describing some 
successful experiments in planting wattles (species of 
Acacia), Dr Hector refers to experiments in the cultiva- 
tion of Sorghum, which, however, are said not to have 
been continued ın the garden, but ın the northern part of 
the colony, the results were very favourable, proving that 
quite as large a percentage of crystallsable sugar can be 
obtained in New Zealand as in America “ Recent m- 
provements,” it 1s said, “have been made ın the machinery, 
and by the use of a vacuum evaporating pan all the causes 
of the former miscarriage in the production of the sugar 
appear to have been removed, so that there 1s every pro- 
spect of the growth of the Sorghum becoming an impor- 
tant industry in the north of New Zealand” A most 
interesting and important feature of the year 1s said to be 
the sudden expansion of the cultivation of hops in the 
colony In Nelson it 1s shown that the cultivation has 
been most successful, and in the neighbourhood of Wel- 
lington the hop also grows well The plants are subject 
more or less to attacks from the red spider and what 1s 
known as the plant louse, but they have not yet committed 
any great damage 

Mr Morris’s “ Annual Report of the Public Gardens 
and Plantations for the year ended September 30, 1883,” 
shows that the usual operations of the department have 
been fully maintained, while the “chief scientific work of 
the year has been connected with the collection and de- 
termination of numerous native plants of the .sland which 
have been added to the Department Herbarium, and the 
large addition of others to the giowing collections” Re- 
ferring to the attacks by insects on the sugar cane, Mı 
Morris points out that the spasmodic or intermittent 
character of the attack 1s ın accordance with their general 
habit in all parts of the wdrld, “but, he says, “it is 
welf for us to note their appearance and disappearance 
with gieat care, in order that we may thereby be prepared 
for their attacks, and reduce the amount of damage they 
do to our crops to a minimum ” 

The indiscriminate destruction ôf small buds in the 
island has attracted some attention, and measures have 
been suggested whereby it enay be checked or perhaps 
stopped 
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The mungoose, which has been imported from India to 
destroy rats on sugar estates, 1s stated to be increasing 
very rapidly, not only on sugar estates, but on the highest 
mountains along the shore, and even amidst swamps and 
lagoons ‘The sugar planters have greatly benefited by its 
introduction, rat-eaten canes being now scarcely known 
The negro settlers and persons not connected with sugar 
estates complain of its ravages amongst their poultry, fruit, 
and vegetables Mr Morris says, however, that poultry 
1s still fairly plentiful in country disticts, and from his 
expelience of the mungoose in confinement, the creature 
is not likely to eat either sugar cane, banana, or field 
vegetables, except under the influence of extreme hunger, 
which would not occur so long as there are rats, mice, 
lizards, and other small animals to feed on “The 
mungoose 18, however,” Mr Morus says, “disthrbing 
greatly the distribution of animal hfe in theisland, and 
the harmless yellow and other snakes, lizards, ground- 
hatching birds, the mteresting cony, and many members 
of our indigenous fauna, are likely to become extinct at no 
distant period ” 

Under the head of cyjtivation and distribution of 
economic plants Mr Morris réports progress in many 
new products It is not encouraging, however, to find 
that the cultivation of gmger in Jamaica appears to be 
dying out, due “to the smaller yield of plants cultivated 
so persistently on the same land, to the uncertain nature 
of the crop, no less than the difficulty experienced in many 
districts in curing ıt properly” Jamaica ginger has 
hitherto held a prominent position m the market as to 
quality, and it is a pity that its ıdþutatıon should become 
a thing of the past 

The next report before us is that of Dr Schomburgk, 
and treats of the “ Progress and condition of the Botanic 
Garden and Government plantations” at Adelaide, South 
Australia A similar work seems to be going on here as 
at most other colonial gardens at the present time, 
namely, the distribution of native, and the acclimatisation 
of foreign plants, chiefly of economic value The Gardens 
seem to be very popular, as well as the Museum of 
Economic Botany, which 1s a comparatively new institu- 
tion to Adelaide Two appendices aie added to Dr 
Schomburgk’s report, one consisting of a “ Catalogue of 
Plants added dung 1883 to those under cultivation in 
the Botanic Garden,” arranged accoiding to their natural 
orders, and the other a “last of Palme, Bromeliacee, 
Filices, and Lycopodiaces, cultivated in the Botanic 
Garden” ‘The report is ilustrated by eight views in the 
Gardens , 

A. Report of the Committee of Management for 1883 of 
the Technological Industrifl and Sanitary Museum of 
New South Wales shows that a gieat deal of progress 
has been made in extending the utility of the Museum 
during the year The Museum, which seems to have 
been opened so recently as December last, bids fan 
to become of very great service to the colony One 
paragraph in the Report says, “Special endeavours 
are being made to collect the raw products and samples 
illustrative of the industrys and manufactures of the 
Australian colomes, and the Committee have already 
secured a considerable number of native vegetable and 
mineral products and a comprehensive series of speci- 
mens of wool” i 

The “ Annual Report of the Royal Botanic Garden, Cal- 
cutta, for the year 1883-84,” and that of the Government 
Cinchona Plantations in Bengal for the same period, are, 
as usual, very creditable to Dr King as superintendent 
Dr King’s reports are always concise and inteiesting 
records of admirable work both at the Botanic Garden 
and at the cinchona plantations, and those before us show 
that in the forme a good deal of consideration has, been 
paid during the year to the extension 9f plants of real com- 
mercial value, such, for uistance,as paper materials, includ- 
ing the sabai grass (Polna eriopoda, Hance) and the 
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paper mulberiy (Broussonetia papyrifera, Vent), also fibrous 
plants, including the Rhea, or China grass (Boehmeria 
nivea, W and A) Much progress has been made in 
arranging the specimens in the new building which has 
been providedf or the herbarium, and numerous contribu- 
tions have been received both to the herbarium and to 
the gardens In the Report on the cinchona plantations 
Dr King gives details of the year’s crop, of the expendi- 
ture for the year, and of the progress of the several forms 
or varieties At the factory the total out-turns for the 
year was 8714 lbs of febrifuge, 250 lbs of which were of 
the new crystalline preparation, which closely resembles 
the ordinary febrifuge, but, on examination, the grains 
are seen to be small crystals , it differs, however, in con- 
stitution from the old febrifuge, masmuch as it contains 
none of the amorphous alkaloid which 1s the ingredient 
in that preparation which causes the nausea which some- 
times follows its administration The efficiency of the 
staff both ın the Calcutta Gardens and at the cinchona 
plantations 1s indicated by the testimony which Dr King, 
- with his usual frankness and consideration, bears to the 
ability of his subordinates 

From the Botanic Garden, long Kong, Mr Charles 
Ford, the Superintendent of the Botamical and Afforesta- 
tion Department, reports, under date April 30, 1884, of 
the department under his charge A good many plants 
both of commercia] and horticultural interest have been 
grown with more or less success, including the carob tree 
(Ceratonia Szltgua) of Southern Europe, the Chinese tea 
oil tree (Camellia druptfera), the Chinese varnish tree 
(Aleurites verntcta),and pany others A very interesting 
account of a visit to the Lo-fau-shan Mountains and a 
list of the plants collected 1s given 1n this Report 





NQTES 


Herr MAJESTY’s GOVERNMENT, on the 1ecommendation of 
the Cords of the Committee of Council on Education, have 
given their adhesion to the International Geodetic Association, 
and have nominated the undermentioned gentlemen as dele- 
gates of the United Kingdom to the Association, viz —The 
Duirecto.-Geneial of the Ordnance Survey (fo. the time being), 
Col A R Clarke, RE, F RS, the Astronomer-Royal, the 
Hydrographer of the Navy (fo. ‘the time being), General J T 
Walker, RE,CB,FRS œ 


Two academic honows have recently, Sczence states, ‘been 
conferred in the United States upon scientific men, which are 
woithy of note because more 1are and costly than such distinc- 
tions usually are At New Hven, on the day before com- 
mencement, a bronze statue of Piof Silliman, for moie than 
fifty years a teacher of chemistry, mineralogy, and geology in 
Yale College, and the founder of the Azmertcan Fournal of 
Sewnce and Ailis, was placed on its pedestal near the new 
chapel The other honour 1s that of a medal stiuck at the 
U S Mmt in Philadelphia, at the request of the colleagues and 
friends of Piof Sylvestei, to commemorate his iesidence in 
Baltimore during a period of seven’ years, maiked, among other 
things, by the establishment of the Ame scan Four nal of Mathe- 
matics The medal, in size and general aspect, 1s not unlike 
that which was struck in ‘commemoration of the life of Agassiz 
On one side is an accmate and spirited poitrait of the mathe- 
matician, with the name Sylvester, on the 1eveise a Latin m- 
scription commemorates the fact that he was for seven years 
Professor of Mathematics 18 the Johns Hopkins Univeisity— 
from 1876 to 1883 The o1iginal medal in gold was sent to 
Prof Sylvester, ın his new home in the University of Oxford , a 
duplicate ın silver was retained in Baltimoie,gand a few impres- 
sions in bronze have beep distributed among his scientific friends 


and correspondents " 


Sczence, in referring to the recent researches of Koch, states 
that work of value upon the subject of micro-oiganisms is not 
done in this country (the United States), no: will it be until 
some such encouagement 1s offered to imvestigatois as is the 
case in France and Germany ‘This kind of reseaich requnes 
the 1are combination of many forms of training, added to a 
critical, analytical, and judicial mind These we can have, but 
until the facilities fo. the work me offered, until the necessity 
for personal sacrifice and self-demial is done away with, we can 
hope for no bette: work ın the future than has been done in the 
past , ın othe: words, what 1s first needed in order to place our 
own investigations upon an equality with those of the two 
countries mentioned above, 1s a thoioughly-equipped, fully- 
endowed laboratory, with a strong corps of well-tiained and 
salaried officials ‘Ihese remarks might very well have been 
written concerning our own countiy, and the official mission of 
Dr Klein to India is.a tady recognition by our Government of 
the necessity of State intervention if scientific reseaich 1s to be 
pursued with any hope of speedy and substantial practical 1e- 
sults. The tiue way to encowage such inquiries (Sence truly 
says) lies in the establishment of a Commission composed of 
men thoroughly tiained and qualified for the work, and then to 
treat ıt as the Geiman Government has treated its Cholera 
Commission, that is, to give it full powers and funds to allow 
the prosecution of its labours to the end 


THE death is announced at the age of seventy-five years of Sir 
Erasmus Wilson, the eminent surgeon 


THE death 1s also announced of Mr John Aitken, J P , of Urm- 
ston, well known as a geologist in the noithern counties Deceased 
was boin in 1820 He was early distinguished for his applica- 
tion to scientific matters, and he twice filled the office of President 
of the Manchester Geological Society He wrote for the Society’s 
papers a number of articles ielating chiefly to the geology of 
Clitheroe, Bacup, and Holcombe, and he also conti1buted to the 
Geological Magazine and the American Journal of Scrence He 
furnished fo: Newbiggin’s ‘‘ History of the Forest of Rossendale” 
the geological section 1elating to that district 


SIR JOHN LUBBOCK has been compelled, for personal 1easons, 
to abandon his intention of attending the meeting of the British 
Association at Montreal. 


A COMMITTEE was appointed in 1882 at the Montreal meeting 
of the American Association for the Advancement of Science, 
“to confer with committees of foreign associations for the 
advancement of science with reference to an international con- 
vention of scientific associations ” The committee consists of 
Dr T Stery Hunt, Mr’ Alexander Agassiz, and Piof Simon 
Newcomb If the Bntish Association responds, as has been 
suggested, by also appointing a committee, the official channels 
for the interchange of opinion between the two national bodies 
will be suitably established on both sides We (Sczence) are 
unable to make any authorised statement as to what the American 
committee has done or proposes, but its membership justifies the 
conviction that ıt ıs capable of efficient action, wisely planned 
We shall await their report with interest 


THE Committee appointed by the Goveinment at M Pastem’s 
request to verify his experiments in the treatment of hydrophobia 
has just presented its first report M Bouley 1s president, his 
colleagues being MM Beclard, Paul Beit, Tisserand, Villemin, 
and Vulpian The Committee states that M Pastem’s experi- 
ments have been entirely bone out Inoculation with the 
attenuated virus of hydrophobia gives a dog immunity fiom the 
disease, just as similar treatment preseives a sheep fiom charbon 
All the twenty-three dogs Submitted by M Pasteur as having been 
thus moculated have resisted the stiongest virus on moculation, 
whereas the majouity of the nineteea nca-inoculated dogs have suc- 
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cumbed Of the latter, six were b.tten by mad dogs, three of 
them becoming mad, eight were subjected to intia-venous inocu- 
lation, all becoming mad, and five to inoculation by trepanning, 
“all becoming mad The result 1s decisive, but the Committee 
will now inoculate a large numbei of fresh dogs, and will com- 
pae these with an equal number of dogs not inoculated It will 
likewise investigate the question whether after a dog has been 
bitten imoculation with the attenuated virus will prevent any 
consequences fiom the bite M Pasteur will lay before the 
International Health Congress at Copenhagen 1esults which, as 
the Committee remarks, ‘‘ are so honourable for French science, 
and give it a fresh claim on the gratitude of mankind ” 


A. CORRESPONDENT living about two hundred yards from the 
river at West Chelsea complains that mosquitos fist appeared 
sparingly in the middle of July, but are now almost mghtly 
visitors There 1s too much reason to fear, he states, that they 
aie thoroughly acclimatised m this pat —Mosquitos and gnats 
are synonymous terms Whenever the heat is greater than usual 
we constantly 1ecerve notices simila: to the aboye Possibly ıt 
renders the gnats moze vicious, and at the same time the object 
of their attacks more initable Gnats (mosquitos) inhabit water 
(not sea-water) ın their early stages, and from tais reason it is 
practically impossible to import them unless intentionally The 
conditions at West Chelsea at the present moment are particu- 
larly favourable to the welfare of gnats (see article ‘‘ Mosquito ” 
in the new edition of the “Encyclopædia Biitannica ”) 


THE eighth International Medica: Congiess, of which the 
King of Denmaik has consented to be the patron, was opened 
on Sunday in the Grand Hall of National Industry, Copenhagen, 
in the presence of the King and Queen of Denmaik, the King 
and Queen of the Hellenes, the Crown Prince and Crown Princess 
of Denmaik, and the rest of the Royal Family, the Danish 
Ministers, the Corps Diplomatique, the official authorities, cavil 
and military, and delegates from Great Bntain and Ireland, 
Germany, France, Russia, Austria, Holland, Belgium, Greece, 
Switzerland, Japan, New Yoik, Columbia, Kentucky, and Cali- 
forma Addiesses were delivered by the President, Prof Panum, 
the Secretary, Dr Lange, Sir James Paget, Prof Virchow, and 
Piof Pasteur The assembly consisted of about 1500 members 


EARTHQUAKES have been fiequent and widespread during the 
past few days The mhabitants of the towns and villages along the 
whole range of the Alban hills were alarmed at two am on 
August 7 bya shaip shock of earthquake, followed by another at a 
quarte: past three The direction taken by the wave was though 
Velletri1, Nemi, Anecia, Albano, Castel Gandolfo, and Rocca di 
Papa and Frascati The shochs were most severely felt at 
Rocca di Papa, but no damage was done beyond the felling of 
two chimneys at Ariccia At half-past three a severe shock, 
quickly followed by another, was distinctly felt at Rome, and 
that which shook the Alban hills extended also as far as Porto 
d’Anzio, on the coast 


AN earthquake shock shook the most solid buildings in New 
York at two o’clock on Sunday afternoon, and produced a sen- 
sation hike that on board a steamer under way At Brooklyn 
the residents were frightened into running out of then houses 
The earthquake suddenly moved along the Alleghany Mountains 
and their eastern slopes, from Vuginia to Vermont, nm a direc- 
tion from south-west towards§ north-east, extendigg over the 
entire country fiom the mountains to the ocean The most 
southerly city in which the shocks weie noticed was Washing- 
ton, and the most northerly Brattleborough, Vermont Two 
distinct shocks, each of about two seconds’ duration, with an 
interval of about four seconds, were generally felt, while in 
New York and fuither eastwards a slight third shock was expe- 
rienced a few minutes afterwards The earthquake was ob 


served at nine minutes past two o’clock m the afternoon at 
Philadelphia, and somewhat later to the eastward of this city 
It was most severe in New York City, Connecticut, and Boston 
The vibiation was slighte: elsewhere 


SLIGHT earthquake shocks, recurring at short intervals, have 
recently been felt at Massowah 


Pror MILNE, of Tokio, Japan, wnting to the Zzmes on the 
subject of the Essex earthquake, concludes as follows —‘‘ Before 
earth movements can be generally understood, it ıs necessary 
that they should be obseived as other natual phenomena ae 
observed A reason that has been expressed against the esta- 
blishment of seismometers in British observatories 1s that in 
Britain earthquakes are a rare occurrence Such a reason ap- 
pears to arise from an imperfect acquaintance with. thee pheno- 
mena to be observed Earth-tremors, which are minute earth- 
quakes, may be observed in Britain every day Messis George 
and Horace Darwin have shown that such movements are of 
common occurrence in Cambridge Then there are the slow 
earthquakes or eaith-pulsations, lke those which I have from 
time to tune observed in Toko Whether these exist in Britain 
cannot be known until they are sought fo. That they existed 
on the oute: mm of the mea where the Essex earthquake was 
felt ıs tolerably certain. It 1s also certam that shortly after great 
ealthquakes—as, for instance, some whicH have shaken South 
Ameuica—pulse-like motions have been observed in the bubbles 
of astronomical levels at places as distant as St Petersburg 
When we consider that we are observing meteorological changes 
with which eaith-tremors have a close relationship, that we ob- 
seive the tides, magnetic and electric changes ın our earth, 
and the escape of gas in our mines, with all of which earth- 
movements may be closely associated, when we possess so 
many earthquake-shaken colomes, and send our Navy and 
meicantile manne to all the earthquake countries of the world, 
it would certainly not be an unreasonable undertaking for us to 
investigate the ll-understood phenomena which continually 
occur beneath ourfeet We study our oceans, our atmosphere, 
the sky above us, and, Imay add, the ice at our poles, while 
the changes in the earth on which we live are almost neglected ” 


Mezssrs COTTEAU AND KoRTHALS, members of the French 
Mission sent by the Mınıster of Public Instruction to explore 
the Kiakatoa volcano, wnte from Batavia on June2 that the object 
of the expedition has been fully realised Soon after their arııval 
at Batavia on May 14, the Dutch Colonial Government placed 
at their disposal a small steamer, on board of which they started 
for the Sunda Strait on the 2m Along the west coast a well- 
marked line, running at an elevation of from fifty to eighty 
feet above sea-level, indicated the limit reached by the terrible 
wave that spiead disaster fai and wide towards the end of August 
1883 The plantations had been swept away, and all the houses 
of this populous district, together with the town of Anjer, had 
completely disappeared On the 231d the steamer cast anchor 
at the head of Lampong Bay on the south coast of Sumatra, 
whence a visit was paid to the Telok-Betong district Here tHe 
extensive and thickly-settled coastlands had assumed the aspect 
of a desolate swamp, relieved here and there by a few bamboo 
huts recently set up Nearly three males mlana lay the steamer 
Sorouw, which had been borne on the crest of the wave into 
the forest, where ıt now forms a sort of bridge across a small 
Stream On the 25th the formerly fertile and densel y-peopled 
islands of Sibuku and Srbes: wee successively visited and 
found to be entirely covered by a deposit of dry mud several 
yards thick and fimrowed by deepecrevasses Of the mm- 
habitants, all had peiished to a man Continuing the trıp on 
the 26th to Kral&toa itself, the mission was surpused to note 
the complete disappearanee of the thrée islands of Steers, Cal- 
meyer, and the islet east of Verlaten, which had 11sen above the 
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surface at the tıme of the eruption, but which are now covered 
by 1201 14 feet of wate: Appioached fiom the noith Krakatoa 
seemed wiapped im a whitish smoke, vapouis apparently issumg 
from fissures on this side, and settling on the summit, which is 
at present 2730 feet high It was at this point that the great 
convulsion took place on August 26-27, when about half the 
island was blown into the an A close: examination showed 
that what had been taken for fissures were simply ravines, and 
the vapous were clouds of dust stired up by stones incessantly 
rolling: down the steep slope of the mountain This was accom- 
pamed bya continuous norse like the rattling of distant musketry, 
while stones of a certain size were seen whuling in the an, then 
falling and 11cochettng down to the sea Notwithstanding the 
evident danger, the boats of the expedition succeeded in approach 

ing the foot of the volcano and collecting specimens of the rocks 
af sevtial pomts ‘The same afternoon they 1eached the island 
of Veilaten, formerly one mass of verdure, now uniformly 
covered with a laye: of solidified ashes about 100 feet thick The 
deep cievasses, widened by the erosion of tiopical 1aims, give the 
aspect of a glacier to this island, which has been doubled in 
extent by the deposits fiom the last eruption Returning next 
day to Kiakatoa the -memBers of the expedition found a safe 
landing place, where it was possible to study the natwe of the 
10cks and other matte: ejected by the volcano No trace was 
found of asumal o1 vegetable life, with the exception of a solitary 
httle spider, and the solidified bed of mud and ashes was esti- 
mated m some places to have attamed a thickness of from 200 to 
260 feet A black rock ising a few yaids above the suface 
about amıle andea qugite: fiom the present shore, represents a 
last fagment of the portion of the island engulfed dung the 
eruption After touchingat Lang Island, which presented much 
the same appeaiance as its neighbour Verlaten, the expedition 
concluded its suivey of the Strgit, Janding on the 28th at 
Meah at the north-west gatremity of Java „ Merak had shared 
the fate.of Anjer, and the coast-line in this distiict had been 
consideiably modified The expedition returned to Batavia on 
the 29th, after determimmg two new facts—the disappearance of 
the islands upheaving dung the eruption, and the total cessation 
for the present of all volcanic activity at Krakatoa 


On Satuday, August 9, M Renard, Captain of Engineers, 
and M Krebs, Captain of Infantry, made an experiment with 
the directing balloon which they are constructing at the expense 
of the Fiench Government in the aeronautical works of Chalet 
Meudon The balloon, which 1s about 60 metres in length and 
10 metres in diameter, cynes a long platform of about 40 metres 
ın length and 3 metres in breadth At one of its extremities sit the 
aeronauts m acari The @@1al helix and a gramme magneto- 
electiic machine aie placed at the other The voltaic elements 
and ballast aie disposed on the platform The wind not being 
strong, the aeronauts ascended and tried Mst the effect of their 
ruddei, which 1s a sai] of about Io meties square The 1esults 
weie very satisfactory indeed, and the stee1ing of the balloon 
remaikably quick and easy The balloon was diifted by the 
wind from Chalet Meudon to Petit Bicetie, above the Meudon 
woods -Then the aeionaut# wishing to return home, adjusted 
the 1udde: and the expeument succeeded wonderfully, in 
five minutes the distance, which 1s about two miles, was run 
The balloon landedejust before the doorway of 1ts wooden house 
This expenment will be tned again im a few days fo. a longer 
distance The system piactised by the Fiench officers ıs a slight 
modification of the one used by Gaston Tissandier and described 
in NATURE ‘The Fignch officers were oniginally adherents of 
the helix moving round an axis traversing the balloon, but the 
result of the expeimments published by Tissandier seems to have 
modified their opinion 


e 
M F LHOoSTR, Secietary of the Académie d’Aérostation 
Météorologique de France, who “started in a balloon from, Bou- 


logne on Thuisday last, descended at Romney,» fifteen mules 
fiom Folkestone, at half-past eight o’clock the same even- 
mg M Lhoste left Boulogne at seven pm He encountered 
thiee distinct currents of an, one of which caned him in the 
direction of the North Sea The descent was effected without 
difficulty 


ALREADY a prospectus has been issued of the International 
Exhibition of Inventions and of Musical Instiuments, to be 
opéned in May 1885, ın the buildings now standing in the gai- 
dens of the Royal Horticultural Society at South Kensington 
The Exhibition will have all the advantages of 1oyal pationage 
and support, Her Majesty the Queen becomes pation, and the 
Punce of Wales assumes once more the duties of president 
The Executive Council, appointed by the royal president, 
havmg for chairman Sir Fiedernck Bramwell, F RS, vice- 
president of the Institute of Civil Engineers, and foi vice-chai- 
man the Marquis of Hamilton, 1s composed of Su Fredenek 
Abel, CB, Mr I Lowthian Bell, F RS, president of the 
Institution of Mechanical Engineeis, Mr Birkbeck, M P. 
(honorary treasurer), Colonel Sir Francis Bolton, Sir Philip 
Cunliffe-Owen, CB, C I E, Prof Dewa, E RS, Mr Joseph 
Dickenson, Sir George Grove, DCL, Mr E W Hamilton, 
Mr Henry E Jones, M Inst CE, Mr W H Pieece, F.RS, 
Su E J Reed, MP,F RS, Prof Chandler Roberts, F RS, 
Mi John Robinson, Mr Warmington W Smyth, FRS, D: 
Stainer, and Mr R E Webster, QC, with Mr Edward 
Cunliffe-Owen as secretary Mr J R Somers Vine will be 
the City and official agent The idea upon which the Exhibition 
1s planned 1s not to bring together a mere collection of models af 
inventions, but rather to illustiate the progress which has been 
made in the practical applications of science dunung the past twenty 
years In order to carry out this intention the Council will, 
as far as possible, confine the exhibits to processes and appli- 
ances, pioducts being admitted only where they are themselves 
novel o1 where their introduction 1s required to make the pur- 
pose or advantages of that which 1s new mm any process more 
interesting and intelligible It is not proposed to allot space 
for manufactured goods unaccompanied by any illustrations of 
the piocess of manufactuie. Generally ıt may be said that, as 
far as is practicable, inventions will be shown by models, with, 1n 
the case of models of entire machines, actual specimens of the 
poitions improved under the exhubitor’s patent, and when the 
invention relates to parts only the whole machine will not be ad- 
mitted unless indeed the improvement effected cannot be suf- 
ciently shown without the exhibition of the entue apparatus 
The limitations of space which make these restrictions neces- 
sary, also compel the Council to decline, unless ın exceptional 
circumstances, to receive objects which have alieady been shown 
in the Smoke Abatement Fxhibition, 1881, in the Fisheries 
Exhibition, 1883, or in the present Health and Education Exh:- 
bition, and it 1s thought that the annual shows of the Royal 
Agricultural and kindred Societies have served so well to 
exhibit inventions bearing upon agricultme that ıt will suffice to 
present a few typical examples (and these models or diagrams) 
of each class of improvements effected dunng recent years 


THE US National Academy of Sciences recently received 
a gift of 8000 dollars fiom the widow of the late Dr J 
Lawrence Smith The deed of trust has now been executed, 
and provides that the interest of the fund shall be used in 
striking a gold medal of thg value of 200 dollars, to be called the 
‘‘ Lawrence Smith Medal,” and to be awarded by the Academy, 
not oftener than once in two years, “‘to any person in the 
Umted States of Ameca, or elsewhere, who shall make an 
original investigation of meteoric bodies, the results of which 
shall be made kno&n to the public, such result being, m the 
opmion of the National Academy of Sciences, of sufficient 
impoitance and benefit to science to met such recognition j 
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Any sums which may accumulate fiom the interest of the fund, 
above what 1s 1equired foi the purposes specified, are to be used 
“in aid of investigation of meteoric bodies, to be made and 
carried on by a citizen o citizens of the United States of 
America ” 


THERE being a notable difference between the determinations 
of specific weight of the normal hydrate of sulphuric acid, H,SO,, 
which have been made by Mangnac in 1853 and 1870 and late: 
on by MM Scheitel, Kohliausch, Lunge, and Naeff, Prof 
Mendeléeff, aided by M Pavloff, has iecently determined ıt 
again with all possible accmacy, and communicated the results 
of his deteiminations to the Russian Chemical Society ( Jon nal, 
vol xvi fasc 5) The hydiate was crystallised fom times, 
the operations being made in a perfectly dry atmosphere of 
carbonic acid Out of 6 kilogrammes, a 1emainder of only 300 
grammes was ieceived The thus prepared hydiate melted at 
10° I to 10° 6, and an accuate titiation of it gave the following 
figures 81 71, 81 52, and 81 58, that ıs, on the average, 81 6 
per cent of SO, the theoretic peicentage deduced fiom the 
chemical formula being 8164 The specific weignt of the 
hydrate nas been determined with great accuracy, and the average 
result, with all necessary corrections, was I 83295 at 19° 02 
‘The reduction to 15°, as compared with wate: at 4°, being made 
with Mazignac’s data for dilatation, the final result will be 1 8371, 
which figure diffeis only by o coor from that of Marignac, and 
widely differs from those of Kohlrausch, Lunge, and Naeff 


WHEN submitting the Baku naphtha to fractional distillation, 
carried on at each 2°, Piof Mendeléeff had shown that the 
specific weight of the products of distillation, while rising on the 
whole together with temperature, decieases however three times, 
namely, between 55° and 62°, between $0° and 90°, and between 
105° and 110° He shows now, in a recent communication to 
the Russian Chemical Society (Jows nal, vol xvi fasc 5), that 
this 1s not a peculiar featme of the Baku naphtha, but that the 
same decrease of specific weights 1s displayed also by Ameiican 
naphtha, if this last be submitted to fiactional distillation at 
each 2°, and that the phenomenon is produced at nearly the 
same temperatures The products that boil below 60° were imn- 
sufficiently 1epresented in Piof Mendeléeff’s samples , but fiom 
60° (where the specific weight, reduced to 17°, hke all following, 
was 0 6642) until 124° (where 1t was 0 7322), there are two de- 
cieases of specific weight Thus, at 80° it was O 7347, but only 
© 7069 at 92°, that ıs, the same as at 75° Afte: that it increases 
until 104°, where it reaches 0 7543, but it soon decreases foi a 
second time, and at 115° to 117° 1t reaches O 7270, that 1s, the 
same figure as it had between 85° and 98° Beyond 117° it con- 
tinues to rise Both kinds of naphtha—Caucasian and American 
—however different then orgm, thus display the same pheno- 
mena at rearly the same temperatwies , the corresponding specific 
weights, however, are not the same, the portion at 80° has, in 
the Baku naphtha, a specific weight of o 7486, and only o 7347 
in the American, and at 100° the respective densities are o 7607 
and o 7380 The amounts of substance distilled at each tempe- 
rature are also different The researches will be continued m 
Piof Mendeléeff’s laboratory 


WE have been requested to state that at the meeting of the 
Essex Field Club, feferred to in last week’s NATURE (p 343), 
the natural history and archeological conductor who addressed 
the Club on the ‘‘ salting mounds” 4nd other subjects was Mr 
Henry aver, F LS, of Colchester 


THE additions to the Zoological Society’s Gardens during the 
past week include a Bonnet Monkey (Aacacus stnicus 3) fiom 
India, presented by Mr T S T Tregella8, a Striped Hyzena 
{Hyena stszata) from Noith Afiica, presented by Sir John H 
Drummond Hay, KCB,CM4&@S , thee Greater Sulphun- 
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ciested Cockatoos (Cacatua galeria), thee Leadbeater’s Cocke- 
toos (Cacatua leadbeatert), a White-backed Piping Crow (G4 z- 
no: lann leuconota) from Australia, a Red-sided Eclectus (electus 
pector alts) from New Guinea, a Blue and Yellow Macaw (Ara 
ararauna) fiom South America, six Amherst Pheasants (7hac- 
malea amhe sttz) fiom China, eight Himalayan Monauls (Zopho- 
phorus impeyanus) fiom the Himalayas, two Javan Peafowls 
(Pavo spicifer å §) fom Java, presented by Mz Chailes Clifton, 
FZS , a Rough-legged Buzzad (Archiduteo lagopus), Butish, 
piesented by Su R Payne Gallwey, Bart , a Cockateel 
(Cal psitta nove-hollandia), a Rose-Haill Parakeet (Flatycercts 
eviwius) from Australia, presented by Mr J W Dixon, a 
Gieen Tuitle (Chelone viridis) fiom the West Indies, piesented 
by Mı A E Pamte, FZS , a Loggerhead Twutle ( Thalasso- 
chelys caouana) from the Atlantic Ocean, presented by the 
Surrey Commercial Docks Company , a Leopard Tortoise (78 - 
tudo pard dis) fiom South Af.ica, presented by Mi Whilham 
Lane , a Slow-worm (Anguis fragilis) fiom Norfolk, presented 
by Mi T E Gunn, a Bonnet Monkey (Macacus sinicus) fiom 
India, a Blue-fronted Amazon (Chrysofts estiva) fiom Brazil, a 
Giey Panot (Poiltacus erithacus) hom West Afiica, an Alligator 
Terrapin (Chelydra ser pentina) from North Ameca, deposited , 
two Jardine’s Parrots (Peacephalus gulielnu) hom West Africa, 
two Conures (Couurus perlatus) hom the Lowe: Amazons, 
an Electric Eel (Gymnotus electiicus) hom Buus Guiana, 
purchased, a Mule Dee: (Carcacus macrotis), bon im the 
Gaidens 





OUR ASTRONOMICAL COLUMN 


THE NEXT MINIMUM OF Mira Ceri —In the ephemenis of 
vaitable stars for 1884 in the re tedjahs sschrift, the next mini- 
mum of Mira 1s fixed to 1884 October 24, a date which does not 
appear to iesult from Argelafide:’s formula of sines, as it 1s given 
in Schonfeld’s Catalogue of 1875, viz 4&— 


d 
Epoch Min = 1866 August 8S0 + 331 3363 E 
-+ io 8 sin (eg E + 282 
48 sin (77 2 45) 
E+ 3! 15) 


E+ 70 5) 


+ 18 16 sin (8 
It 
: 45° 
+ 33 90 sin as 
è IS a 
+ 65 31 sn T: Et 179 48) 
Fo: the present year E = 20, and hence substituting loganthms 


the fom perturbations become— N 


o d 
+ [1 02036] sin (217 20) = — 635 
+ [r 25912] sin {113 07) = + 16 71 
+ [1 53020] sin {110 99) = + 31 65 
+ [1 81498] sin (207 07) = ~ 29 72 
The Julan date of the initial minimum is 2402822, and we 
have— 





2402822 0 
331 3363 E 6626 73` 
Sum of perturbations + 1229 
Juhan date of next minimum ® 2409461 0 


Which it will be seen fiom the Mantical Almanac (p 486) cor- 
responds to 1884 October rr In 1882 by a very precise deter- 
mination of the time of mmimum, Schmidt found that ıt ocemred 
on December 16, which 1s 18 days earlier than the date given by 
Aigelandei’s formula, and the previous maximum had also been 
eather by about 19 days If this conection still apphes the next 
minimum might be expected to fall about September 23, or a 
month earlier than the Mrertelakrsschrift has it Sull there 1s 
the possibility that Prof Schonfeld may have applied coriections 
to the formula _ j 

The present year’s minimum may be therefore advantageously 
observed In that phase Mira descends to about the bright- 
ness of the well-known star following it, not far fiom the 
parallel, o.toabout8 5m * ` 
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Anothe: of the more intelesting vatiables, x Cygni, may be 
expected at a maximum about November 15, and R Leporis, 
“the cumson star,” at a minimum on January 5 


THE DouBLE-STar 99 HERCULIS —M: S W Bunham, n 
his last Catalogue of double-sta: measwies, refers to a statement 
by M Flammarion to the effect that the change in the position 
of the companion of 99 Herculis (one of Alvan Clark’s dis- 
covezles) very nearly corresponds to the piope: motion of the 
large sta: But although the alteration in position between 
Dawes’ measures ın 1859 and Mı Buwnham’s in 1880, may be 
fauly represented by iectilineai motion, it will hardly appear, 
When the best value we can assign at present for the proper 
motion of 99 Herculis is introduced, that ıt accounts for the ob- 
served change in the position of the compamon. If we com- 
pare Bradley for 1755 with the Greenwich Catalogue for 1864, 
employing the accu.ate formule, we find — 


° Séculai prope: motion in 11ght ascension ~ 11" 34 
i 3s dechnation + 6" 90 
Madle: assigned foi the 1espectisxe prope: motions — 10” 4, and 
+7" 0 
Taking for comparison the following measures of 99 Herculis, 


Position Distance 
1859 63 347 2° I 705 Dawes 
1880 18 29 9 OO! Burnham 


we find on binging up Dawes’ measmes to Buinham’s epoch, 
with the pope: motions of the piincipal star given above, the 
angle of position becomes 81° 5, and the distance 1”'65, showing 
a great difference from the 1esult of the American astronomer 

It seems at least probable, as he remaiks, that ıt will piove to 
be a physical pair 





THE WATER SUPPLY CONFERENCE 


THE Water Supply Conference of the Society of Aıits, held 
at the National Health Exhibition, in the unavoidable 

absence of the President, H R H_ the Punce of Wales, was 
opened by Sn Fiedenck Abel, CB, FRS, charman of the 
Council, who alluded in @us introductory address, to these Con- 
gresses having been ouiginated by His Royal Highness, who 
hoped a comprehensive scheme might be elaborated that would 
provide not only fo. the uban populations, but for the 1ural com- 
munities He alluded to the good and useful woik done by the 
Congiess held m 1878, and in 1879, and 1eviewed the present 
position of the wate1-question in this country 

The papers 1ead at the Conference weie placed unde: thiee 
heads, vz —“‘sources of supply,” “quality of water, with methods 
of filtiation and softening,” and ‘‘ methods of dist zdution, with 
modes of giving piesswe, house fittings, discovery and prevention 
of waste” Under all hea@s valuable papers were contiibuted, 
and the Society may again be congiatulated on binging together 
a juy of experts capable not only of showing us the weak 
points in our existing watei-supply, but the methods by which 
these defects may be Say spas This was done to a laige 
extent by the previous Conference, but the dangers then pointed 
out have been hardly appreciated, owing to the years of the Con- 
ference bemg followed by a 1ema:kable succession of wet seasons 
Now that a hot summer is succeeding a dry winter, the gravity of 
the situation is forcing itself upon public attention, and the 1m- 
poitance of husbandirfy ou wate 1esouices 1s found to be a 
matte: of vital necessity, the neglecting of which has already 
facilitated the spread of English cholera, in certain districts, and 
will be a constant element of danger, should Asiatic cholera 
appear on this side of the English Channel 

Rainfall being the source of all wate: supply, 1t may be well 
to first notice the paper contubuted by Mr G T Symons, 
F RS, who, just a quaiter of a century ago, instituted the fust 
general senes of ranftall observations eve: made in this country, 
and who since that time has been gradually mncieasing then 
numbei, until there aie now nearly 3000 observers, no less than 
2433 stations having fiunished perfect records of 1a:nfall last 
year Woithy of all piaise as is this remarkable voluntary staff 
of obseivers, not only*giving their services, but actually con- 
tributing 99 pe: cent of the cost of publishing the observations 
made, ıt 1s obvious, ooking to the duect bearing such observa- 
tions have on engineeiing, agricultural, and sanitary questions, 
beaiing on the health and welfare of ofr population, that the 
scope of the inquiny should be gnlaiged so as to increase its 
sphere of usefulness, and that it should be placed unde a 
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Government depaitment with a giant fom Pailiament, and the 
inquuy be no longer ciippled fo. want of funds as regards possible 
and necessary extensions, though ten years ago the Bultish Asso- 
ciation for the Advancement of Science, feeling it then duty to 
initiate, 1athe: than support, investigations of national import- 
arce, withdrew the vote with which they had aided the work for 
many years, ıt is due to Mı Symons to point out that he 
has not meiely maintained the standard of excellence found in 
his annual volumes of that peunod, but has mcieased then size 
and usefulness In his paper Mı Symons uges as a question of 
geneial policy the necessity of the formation of an hydraulic 
office, the ealy duty of a Government being ‘‘to see that all 
pats aie completely supplied with the chief necessary of life 
Enghshmen,” he says, ‘‘have a diead of centialisation, but in 
many ways they pay a long puce foi then diead At present, 
itis not often that any town can even state before Parliament 
its views as to the effect upon ıt of what its next neighbour may 
be obtaining powers to do,” and which, when passed by Palia- 
mentary Committees become law, and ‘‘law for all time to 
come,” he truly adds that ‘‘ no one can foresee what will be the 
total population of the country a century hence No one can 
tell where the bulk of the people will ieside, nor what will be 
the need for water ın vanous paits of the country,” and he justly 
urges that special wate: rights, ‘now asked to be created, 
should be subject to revision, wefhout compensation, after the 
lapse of 100 years ” 

Mr E Bailey-Denton, ın his pape: on “The Wate: Supply of 
Villages and Rural Districts,” points out that though a state de- 
partment exists chaiged with sanitary matteis, the condition of 
our iutal distiicts as regaids wate: supply ‘fis a positive dis 
grace,” and he considers the depaitment should have their efforts 
specially directed to the protection of small communities, and 
states that those who form the ‘‘ Local Bomds ” and ‘‘ Boaids of 
Guardians,” having jurisdiction over such distucts aie elected 
unde: pledges to oppose all sanitary works that will increase the 
rates, and that even when men of khnowledge and position aie 
elected to such posts-——outvoted by the majouity they fall back to 
quietly agieemg with the dazssez farre policy of their colleagues, 
and allow their constituents to continue to inhale and imbibe 
those germs of disease which float m the foul an that smiounds 
them, and aie present in the only wate: provided foi then use 
Mi Denton 1s evidently of the opinion that the wiiter has alleady 
advocated in these columns, that the Local Government Boaid 
should not only have the power to sanction local authouties pro- 
viding pure water and efficient sanitary rangements, but should 
themselves survey the covntry and seek out the distucts where 
advantage 1s not taken of the Jaw, as ıt even now exists, and to 
compel the authouities to .emedy the abuses and shoitcomings 
discovered 

In the present position of our knowledge ıt would be difficult, 
and often impossible, for an engineer to advise such a 1ural 
authoity, suddenly called on to provide itself with an efficient 
wate: supply, even were the legal difficulties, and cost of parla- 
mentary struggles obliterated ThankstoM: Symons, we know 
something of the rainfall, but as Mr Conde: and otheis have 
poited out, our knowledge of the discharge of our rivers 1s 
lamentably small Daily gaugings have been tahen of the "I hames, 
but no systematic examination of the quantities run off by streams 
diaming equal areas of rocks of varying degrees of pei meability 
have been carried out, and the necessity of such observations 
being taken ın all our stieams cannot be too highly insisted on, 
and should be made a matter of State care ‘The few obsei vations 
we have wee chiefly made in the last century by Rennie, 1f we 
except the comparison of chalk and clay basins, made by Mr C 
Homersham, who showed the large quantity uf water absorbed 
by the chalk, which never appears as streams As 1egaids un- 
deigronnd waters, our knowledge 1s also not yet sufficiently 
definite to safely predicate the quantity of wate: a given unknown 
district will yield A large body of information dhas been published 
by the Undergiound Water Committee of the Binish Association, 
during the past ten years, from which the direct 1elation of yield 
to rainfall, modified by degiée of permeability 1s clearly made out, 
and details given of actual supphes obtamed in efoimous 
quantities, in certain districts, but what 1s stil required, is a 
systematic examination of the height of water in wells and bor- 
ings throughout the kingdom, and until the seasonal variation 1s 
cleaily established, the minimum yield to be obtamed ın g given 
district, during a dry year, and still moie after a succession of diy 
years cannot be ascertained, o1 calculati ins made be depended on 
with any safety Infoimati8n of this class ıs being steadily 
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accumulated in the Epsom, Croydon, and ın some othe: districts 
by Mr Baldwin Latham, C E , who 1s ascertaining the seasonal 
vaiiation in level of the underground wateis, and the difference 
of cubtc discharge of spiings by self-1ecording apparatus 
Valuable as are such observations for special districts for general 
use and public advantage, ıt ıs necessary that they should be 
extended to the whole country and be made by official observers 
for public use, and fiee access to the results 

In a paper on “Water fiom the Chalk,’ Mr Joseph Lucas 
alluded to the work he has been doing during the past twelve 
years in measuring the height of the water in the wells over a 
large district in the Thames and Hampshire Basins, connecting 
togethe: the pomts of obsei vations by imaginary lines, or under- 
ground contours He ıs able to map out with some degree of 
accuracy the height at which water stands 1n the rocks, the vary- 
ing width, or proximity of the contours, indicating the varying 
decrease o1 increase of the steepness of the water gradients, 7 ¢ 
the angle which the slope of the wate: plane makes with the sea- 
‘level, which, as shown by the Rev J Clutterbuck in 1841, varies 
in the chalk fiom 14 to 47 feet per mile Mı Lucas 1s of opinion 
that a comprehensive and unifo1m survey of the sources of water- 
supply, both surface and subterranean, should be cared out by 
the nation, and that maps should be constiucted, ‘‘ defining 
levels, areas, and quantities of wate. ” 

The Geological Survey have done much to prepare the way 
fo. such an examination as was pointed out by Mr Edwin 
Chadwick, C B at a previous Congress, and it 1s encomagmng to 
note that the first four papers read on ‘‘Souices of Supply” at 
the present Conference, were contributed by thee present officers, 
and one former officer of that staff Mr Whutake1’s paper 
commenced by pointing out that ordinary geological map , in 
cluding the greate: number as yet issued by the Geological 
Survey, are of little use in estimating the quantity of wate: ob- 
tainable from a given porous rock that may be represented on 
the map, and whose water-bea.ing cipacity may be well known, 
owing to the thick coveiing of various beds of clay, sand, 
gravel, loam, and alluvial silt, together called by geologists 
drift, which obscures the solid geology, and where the 
beds consist of impeimeable material entuely cut off the 
percolation of rainfall into the pervious rock beneath Be- 
fore, therefore, any estimate can be made with any degiee of 
accuiacy, of the quantity of wate: capable of being yielded by a 
given mea of permeable rock, as 1epresented on the oidinay 
geological map, itis necessary to have a Duft survey, showing 
the actual condition of the surface Such maps are now being 
issued by the Geological Survey, the varous rocks, being shown 
by then proper colom, in the areas, when they are not overlaid 
by any mateiual, the suriounding distiscts being coloured to 
indicate the nature and characte: of the duft deposits overlying 
them, distinguishing the different clays and various giavels by 
distinct tints For waterworks pun poses, so elaborate a classifica- 
tion is not requisite, and ın the interesting and valuable series of 
maps M: Whitaker laid before the Congress, the iesults of many 
years of work, he has adopted the following classification — 
z, bare chalk , 2, chalk covered only by beds of a pei:meable 
kind , 3, chalk piotected by beds of mixed o1 varying chaiacter , 
4, chalk protected by impeimeable beds The result of Mi 
Whitake1’s investigations is to curtail the somewhat excessive 
estimates that may have been made in bygone years of the 
amount of chalk area available for the absorption of rain, but he 
states that the “‘chalk remains our chief watei-bearing bed in 
the south-east of England , for though not always coming up to 
some of the sand-beds in permeability or porosity, 1t 1s pie- 
eminent ove: all othe: geological formations in thickness and 
extent of outcrop ” 

Mr _ lopley contributed an interesting pape: on a subject he 
has already done good and original work, ‘‘ Water Supply m its 
Influence on the Distribution of the Population ” He shows there 
‘fis a well markeg and constant relation between the outciop of 
porous strata and the pansh or township boundaries, the longer 
axes of the patishes crossing the outciops more or less at nght 
angles” The anangement of panfh boundaues depends upon 
the site? of early settlements, which were entirely controlled by 
the outciop of the water-bearing beds Mr Topley points out 
that with the river, London has at present no less than fom 
different sources of supply of watei, each giving a differen: quality, 
and he notes that no city in Europe is betteresituated for supplying 
itself from its own mea, but it has become so vast that all sources 
have become insufficient He notes that most of the other gieat 
capitals of Europe aie also situated? on basins cipable of yielding 
deep well water, and instances Paus, Beilin, and Vienna 
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Mr De Rance, in a paper on ‘‘ A Possible Increase of Under- 
ground Water Supply,” endeavoured to show that the flow of m- 
te:mittent springs might be increased, and the violence of floods 
diminished by the construction of ‘‘dumb wells,” through um- 
permeable beds to pervious beds below, diaining what 1s now un- 
productive rainfall, passing in destructive floods to the sea, to 
permeable rocks which are now not stoung wate: owing to then 
being covered by impermeable foi mations 

Mi Edwaid Easton gives a useful 7 dumé, gathered fiom his 
own piactical expeisence, of well recognised pimerples which 
should govern the supply of wate: for domestic and othe: pur- 
poses, which, he justly observes, are too often neglected cr 
forgotten He appears to have a very decided predilection for 
soft water ın preference to herd, and alludes to the value and 
cheapness of the lime-soften:ng piocess of Piof Clark, as 
regards filtiation of supplies, n which it 1s found impossible to 
altogether prevent the chance of contammation, the filte1ing 
medium should include some deodorising agent, and he 1efeis to the 
good results obtained in this direction at Wakefield by Spencei’s 
magnetic caibide of non, and at Antweip by Prof Bischofs 
spongy non, in both cases the water was much contaminated, 
and was iendered perfectly wrolesome Refening to the dan- 
gerous piactice of stoung wate: in cisteins, he states that after 
an elaborate and exhaustive examination of the wateis supplied 
by the London water companies, by Su Bredeuck Abel, assisted 
by Di Dupié, Mr G H Ogston, Prof Voelcke:, and the late 
able chemist to the Metropolitan Boud, Mi Keates, it was 
found that duung the session of 1877-8, when two bills were 
introduced into Parliament at the instance of the Metropolitan 
Board of Works for purchasing the undeitakings of the London 
water companies, and for piov.ding a separate supply from the 
chalk for diinking puposes, that whilst the wate: in the main 
was in almost all cases excellent, the condition and position of 
the cisteins frequently rendered it utteılf unfit fo. human con- 
sumption, a condition of affairs affording a most fruitful somce 
of disease, and not alone confined to the dwellings of the poor, 
cisterns fixed on the 100fs of the better class of houses being 
‘fiarely sufficiently covered, and often open to contamination 
from soot, dust, mioads of blackbeetles, and othe: abominations ” 
Mr Easton quotes Su F Bolton as tothe importance of waste- 
pipes fiom cisterns bemg cared outside each house and the end 
left exposed to the air, instead of communicating, as now, with 
the diains, fiom which gases flow back into the cisterns, and are 
absorbed by the wate: , but it is to be hoped, with the steadily 
increasmg expansion of the constant seivice in London, this 
fiightful evil will cease to east According to Colonel Sur F 
Bolton’s return for the month of May, the quantity of wate: 
supplied to London amounts to 32 gallons pe: head pei day, 
about 20 pei cent of which, say 6 gallons, ıt 1s estimated 1s used for 
othe: than domestic purposes, leaving 26 gallons pe: head as the 
quantity supposed to be absolutely COnsumed ın the houses, while 
long piactical experience has proved that the wate: 1eally re- 
quued is not half that quanticy, and,there can be little doubt 
that a system of supervision lixe that canied out at Liverpool 
would have simila: results Theguse of Deacon’s meter has 
i1educed the consumption of wate: fiom 33 to 22 gallons per head 
per day , this ingenious instiument enables waste of water to be 
localised, and the house or place detected wheie the flow-off 1s 
taking place ~ 

Mr Easton then shows the advantage to consumer and 
suppher of a constant seivice being gtven to each house by 
wate1, the quantity bemg regulated by the rateable value of the 
ploperty, but returns to the keynote of all the speakers, that ‘it 
is useless to discuss the method and conditions of svpply if the 
souices of wate: are not to be pr@erved to us,” and adds, ‘itis 
quite certain that with the ummense growth of the population of 
this kingdom, it will not be long before this preservation becomes 
a pressing necessity ” 

Mr Easton iepeats the proposition he made im his Presidential 
addiess to the Mechameal Section of the Biitish Association at 
Dublin in 1878, which, eapressing as ıt does a widespread feel- 
ing shared by all who have given attention to the subject, 1t may 
be well to quote at length Mi Easton considers that the 
question “of the management of riveis i$ of sufficient importance 
to make ıt woithy of being dealt with by new laws, to be framed 
in its exclusive behalf,” and that “a new department should 
be cieated—one not only endowed with powers analogous to 
those of the Local G8vernment Boaid, but charged with the 
duty of collecting and digesting fo. use allethe facts and know- 
ledge necessay for a due comprehension and satisfactory dealing 
with every rivei-basin or watershed mea in the United Kingdom 
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—aąa depaitment which should be presided ove, 1f not by a 
Cabinet Mimsten, at all events by a member of the Government 
who can be appealed to in Pailiament ” 

Mi J Manseigh, C E , states that ‘‘altitude and geological 
structure of a distiict on the two piincrpal factors which deter- 
mune what the sotice of watei-supply must be m each district ” 
He divides souce of suppl) into (a) aboveground, and (é) 
underground ‘lhe fume: he subdivides, into Water tahen 
from heads of streams by pipes, just when it ceases to be under- 
ground watei, asin the case of Lancaster 2 Wate: obtained 
from natmal lakes, as in the ca.e of Glasgow 3 Water col- 
lected from high lymg moorland watershed areas, as at Man- 
chester 4 Wate: tahen from a large river flowing past a town, 
as the Thames and Lea, near London His second class (4) he 
does not subdivide, and includes all waters taken from all cla-ses 
of stiatification, he appears to take twelve degrees of bad- 
ness of Dr Clas scale as the maximum limit of safety 
fo, health, and regards a pwe soft supply as preferable to 
a pwe had supply, using the word ‘Spme” to mean 
absence fiom oiganic mpurity Speaking of towns which 
are compelled by position, and on the score of expense to 
be content with a water-supply derived fiom an adjacent 
river, he states that such sowces “would be inadmissible but 
for the gieat rehabilitating process which natme silently caries 
on in a river, and to which chemists apply the term ‘ oa:dation ’” 
In this wonderful proeess the polluting oigamic matters which 
the water contains me converted by the agency of oxygen into 
harmless inoi ganic salts, and the water again becomes fit for the 
use of man He heie refers to the burning contioversy between 
the two schools of opinion on this matte, which have at theu 
heads Di Frankland and Dı Meymoitt Tidy 1espectnely , the 
forme: admuts that oxidation is effective in converting the most 
vile contamination into a harmless condition, but does not admit 
it destroys the qrganised germs, which he believes cause the 
vuulent zymotic diseases, and which, being indestiuctible, may 
travel scores of miles ın a running stream without being depiived 
of then fatal potency Dr Tidy, on the othe: hand, denies the 
existence of the geims, and affims, afte: aiun of a few miles, a 
river 1s fully oxygenated Mi Mgusergh observes that, though 
Dr Fiankland’s opponents appear to have the facts m their 
favour—as London, a aty chiefly supphed from a polluted ine, 
being one of the healthiest cities in the world—yet the “germ ” 
theory is making steady advances unde: the investigations and 
researches of competent men 

Since the I ondon wate: companies have come under the 
official supervision of Sir Fiancis Bolton, large sums of money 
have been spent m increasing the efficiency of the subsudence 
tanks, by greatly augmenting their capacity, im fact, their 
operations have converted them into s'orage 1eservoirs , from 
these the water is delivered into filter beds, the varieties in the 
construction of which, adopted by the different companies, are 
shown in the angle of the Pery interesting water pavilion erected 
in the Health Exhibition, under the auspices of Sir Francis 
Bolton, and which is ful] of interest to the student of the subject, 
and is decorated with some very artistic representations of the 
various waterworks on thegbanhs of the Thames 

Any scheme of new legislation, and construction of a new 
department to carry out its provisions should, in the opinion of 
the writer, be made to include underground water supplies, the 
state of the law at the present time being exceedingly unsatis 
factory, and the decisions of parhamentary committees being un- 
certain and contradidtory ‘lhe law places underground water 
in the category of wild and fiee creatures, that he who can catch 
can hold, and just as one landowner can shoot a hate on his own 
property that has been bied on his neighbour’s land, so can he 
take, by sinking a well, thevate: that has been received on his 
neighbour's property, notwithstanding his neighbour may be 
wholly dependent upon 1t for water supply, and it may have been 
used from time immemorial, and further than this, on the principle 
‘of doing what you hke with your own,” he may actually pour 
poison down his own well, and destroy the value of the wate: in 
the well on his neighbour’s land without hindrance and without 
compensation ‘Two of the essayists at the congress referred to the 
1ecent judgment of Justice Pearson confirming this view 

Consideiing the opimions expressed in the papers read at this 
congress, and the statements made in the discussion upon them, 
it appears to be generally believed by those who have made the 
water question 2 special study, that the existing complex legisla- 
tion, sanctioning various and often antagonistic authorities in our 
watei-basin, 1s piSductive of thg greatesthaim to the community, 
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and can only be remedied by the constitution of an hydiaulic de- 
patiment with absolute contiol over stieams from then source to 
then outfall, that such department should at once make 
systematic arrangemen’s for taking rain-gauge observations, the 
gauging of the whole of our streams, and the height and 
seasonal variation of the water stored in the rocks beneath the 
sui face 
C, E DE RANCE 





THE CITY AND GUILDS OF LONDON 
INSTITUTE 


F ROM the Repoit on the Technological Examinations, 1884, 
we learn that a considerable increase 1s shown in the number 
of candidates at the recent examination, May 28, 1884, as com- 
pared with that of the previous year In 1883, 2397 candidates 
were examined, of whom 1498 passed In 1884, 3635 were 
examined, of whom 1829 passed There 1s also shown a satis- 
factory inciease in the number_of centres at which the examina- 
tiors have been held 

From the 1eturns received at the office of the Institute in 
Novembei last, ıt appears that 5874 persons were 1ecelving 1m- 
struction, with a view to these examinations, in the iegistered 
classes of the Institute The number of students at the corre- 
sponding penod of the previous yeai was 4052, this being 585 in 
excess of the number m 1882 Of the candidates who received 
instruction in the 1egistered classes of the Institute, about one- 
half presented themselves for examination, of the remaining. 
candidates who came up, some had 1eceived instruction in col- 
leges the Piofessors in which do not accept payment on results, 
whilst others had supplemented then workshop practice by 
piate study 

This year, as last year, Glasgow heads the hot of centres from 
which the largest numbei of candidates have passed, the number 
being 139, as compaired with 123 ın 1883 Of the other centres, 
Mancheste1 sent up 115 successful candidates, as against 76 in 
the pievious yeai , Bolton 98, as against 117, Bradford go, as. 
against 51, Leeds 70, as against 64 (50 coming from the Yorh- 
shire College, as against 43) , Pieston 59, as against 46 

In carpentry and jomery, which was added this year to the 
examination plogiamme 369 candidates were examined, of 
whom 125 passed Nottingham sent up this year for the first 
time 19 candidates in Jace manufacture, of whom 13 succeeded 
mn satisfying the examiner 

Examinations weie held this year in 43 subjects, as against 37 
in 1883, the only subjects included in the programme m which 
no examinations were held being the Mechanical Pieparation of 
Ores and Salt Manufacture 

Practical examinations were held this yea: for the fist time in 
weaving and pattein designing, and in metal plate work, and 
owing to an alteration in the ar.angements fo: the conduct of the 
Practical Examination in Mine Surveying, the results of the 
examination in this subject are also included ın the accompanying 
tables 

Of the 23 candidates for honours who, besides undergoing a 
written examination m pattern designing and weaving, sent up 
specimens of their work, 13 succeeded in obtaining a certificate 
In metal plate work, two candidates presented themselves for 
honours, but neither succeeded im obtaining the institute’s certi~ 
ficate In all subjec’s of examination, the honours certificate of 
the Institute ns intended to be regarded as a diploma of pio- 
ficiency, and 1s awarded tn those cases only, in which the 
candidate shows a sound theoretical and practical know ledge of 
the subject 

The percentage of failures on the iesults of the examinations 
mn allthe subjects has mcreased fiom 37 5 in 1883 to 49 7 In 
1884 This increase in the number of failures is due to many® 
causes, which are referred to in the separate reports of the ex- 
amineis, prominent among which is the wagt of skill in drawing, 
and of pievious science teaching on the part of the candidates 
In many subjects, too, there 1s still experienced the serious want 
of cgmpetent teachers, which it 1s hoped will to some extent be 
remedied when the Cental Institution 1s ın working orde: 

The large accession to the total numbei of candidates ıs due 
mainly to the increase in the number of candidates in cloth and 
cotton manufacture, in weaving and in mechanical engineeiing, 
and tothe additiqn of the subject of caipentry and joinery to 
the programme In 28 subjects there has been an ificiease m 


the numbe: of candidates , in nine subjects, chiefly chemicals, 
@ 
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there has bean a shight decrease, and m the 1emaining subjects 
the number has remained the same 

Table III shows the proportion of candidates in each subject 
who have attended classes the teachers of which receive payment 
on results By reference to this table itis seen that of the 1829 
successful candidates, 1387 were taught in such classes, and of 
these, 176 have obtained certificates in honours 

Of the 1829 successful candidates, 1362 were examined this 
yea fo. the first time Of the 1emaimde:, 189, who had pie- 
viously obtained an ordinary certificate, have this year gained an 
honouis certificate , 98 have gained a higher place in the same 
grade , 180 have obtained a second class only in the same giade 
ın which they previously passed, or have competed for a prize and 
failed to obtain it, and then names are consequently not included 
in the pass list Last yeaa, the numbei of candidates who passed 
the examination, but in the same class and grade asın the pie- 
vious yeat, was 128 

A satisfactory feature of this year’s examination is the in- 
crease, although small, in the propoition of candidates who, 
having already passed examinations under the Science and Ait 
Depaitment, are qualified to receive the Institute’s full techno- 
logical certificate Although the returns of the candidates have 
not yet been verified, ıt may be assumed that at least 570 of the 
successful candidates will be entitled to the full certificate The 
corresponding number last year was 420, and comparing these 
numbeis with the total number of successful candidates, it will 
be seen that the percentage of those to whom full certificates will 
be awarded has incieased fiom 28 per cent last year tc 31 2 per 
cent this year 

In several subjects the full complement of piizes has not been 
awaided, the mets of the candidates not having justified the 
examirers mm awarding them, whilst in othe: subjects additional 
prizes have been given We see that 156 puizes have been 
granted, mcluding 137 money prizes, 44 silver medals, and 112 
bronze medals Last year 143 prizes were granted, including 
129 money prizes, 48 silver medals, and 95 bronze medals 

Looking at the general iesults of the examination, the laige 
increase in the number of students unde: instruction and of the 
candidates who presented themselves for examination, may be 
considered satisfactory, as indicating the more general desire of 
aitizans and of those engaged in manufacturing industiy to take 
advantage of the opportunities now offered tothem of recerving 
technical instruction At the same time, the large proportion of 
failures consequent upon the accession of candidates, the majority 
of whom are already familia: with the practice of then trades, 
but possess a very impeifect knowledge of the application there- 
to of the principles of science, shows the need that still exists of 
improved and of more systematic technical instruction for those 
who are employed in factories and workshops 

Although the Royal Commissioners on Technical Instruction, 
the Report states, have spoken encowagingly of the facilities 
now offered to artizans of obtaining in evening classes good 
scientific and technical teaching, 1t would appear that the number 
of persons engaged in manufactming industry, who avail them- 
selves of the Science and Art Classes under the Department, 1s 
still comparatively small, and that the proportion of childien 
who learn diawing in the public elementary schools 1s, as yet, 
considerable These causes doubtless prevent our artizans from 
deriving the full advantage of the Technical Classes now o1gamised 
in different parts of the kingdom 

An considermg the foregoing results, the inadequate supply 
of competent teacheis in technology must also be taken into 
account 


SCIENTIFIC SERIALS 


o American Fournal of Science, July —Contiibutions to meteo- 
rology, twentieth paper reduction of barometiic observations to 
sea-level, by Prof Elias Loomis The results embodied in this 
paper have been d@termined by an extensive comparison of 
obseivations at five mountain stations, three in the United States 
and two in Europe The reductionsgthus obtained were com- 
pared with those computed from the theories of Laplace and 
Plantamour, and exhibited very great disciepancies for all the 
stations, especially at the lowest pressures The cause of these 
discrepancies 1s referred to the pressure coefficient in the Laplace 
formula, which appears to be too small —Light of comparison 
stas for Vesta, by Edwaid C Pickening The light of the 
planet is here determined from compazison with the two star 
DM, + 22° 2163 and 2164, observed with the laige meridian 


photometer of the Haivaid College Observatory The mean 
result tnus obtained fo. the magnitude of Vesta 1s 6 64, as com- 
pared with 6 49 and 6 45 ‘of pievious observations at the same 
Obseivatory —Mnineial notes from the laboratory of the United 
States’ Geological Survey, by F W Clarke and T M Chatard 
The pape: embodies a complete analysis of the jade or nephrite 
and pectolite 1mplements in use amongst the Eskimo of Pomt 
Baniow, Alaska, and obtained from a 1egion to the east, not yet 
visited bycivilised man Analyses are also given of Saussurite fiom 
Shasta County, Cahfoinia, of Allanite fom Topsham, Maine, 
of Damourite from Stoneham, Maine, of Maigarite fiom Games- 
ville, Georgia , of Halloysite from near Lake Mono, Cahfoinia , 
and several other rare minerals —On the occuiience of alkalies 
in beryl, by Samuel L Penfield The results of numerous in- 
vestigations show that alkalies are always piesent, undoubtedly 
replacing the beryllium, that wate: 1s also present, and cannot be 
disintegrated m the formula, and that the formula 


Al, Be, H,$1,,03, ` 


is the one best agieeing with the analyses —The Niagara 
River and the Glacial Period, with map, by Prof G 

F Wught The author infeis that the Niagara River 
itself has woin the whole of the Gorge, from Queenston 
to the falls, with perhaps some little help fiom pie-Glacial 
erosion above the whirlpool The rate of erosion, calculated 
at about 3 feet a year, would’ make the time required 
not over 10,000 01 12,000 yeais — Note on the discovery of 
pumordial fossils ın the town of Stuyvesant, Columbia County, 
New Yok, by 5S W Fod The fossils obtained, from the 
stiatiied 1ocks of this 1egion show that they*belong to the 
Lower Potsdam formations Amongst the species obtained 
were Palaophycus wtcrpterns, Obolella crassa, Stenotheca rugosa, 
Hyolithes Americanus, H impar, Hyolithellus micans —Notes 
on some apparently undescribed forms of freshwater mfusona 
(ten 1llustiations}, by Dr Alhed C Stokes The species 
named and described me Loxodes vorax, Apgarta undulans, 
A ovata, A elongata, lleonema dispar, Solenatus apocamptits, 
S orbicularis —On the causes of vanation of species, by Romyn 
Hitchcock The author corpbats Dı Carpenters view, pub- 
lished in the Reports of the Challenger Expedition, that varia- 
tion in the orbolites group 1s the expression of a not understood 
‘* progressive tendency along a definite line towards a higher 
specialised type of structure in the calcareous fabric” He con- 
tends that the highly complex form of shell developed by this 
simple sarcode oiganism 1s not due to any inheient tendency 
towards a definite plan, but to change of envionment and other 
easily understood causes —Remaiks on the crustacea of the 
Albatross dredgings off Cape Hateias, and thence to the region 
of George’s Banks in the year 1883, by Sidney J Smith The 
whole nimbe: of species of Decapoda determined from these 
diedgings was 72, of which 40 were taken below 500 fathoms 

29 below 1000, 13 below 2000, and 6"at a single haul in 2949 
fathoms Stnking characteuistics of the deep sea specimens are 
their red or reddish colour and distingtly faceted eyes in the 
normal position, showing conclusively against the arguments of 
physicists that some rays of hght mustgpenetiate to depths of over 
20c0 fathoms —Crystallised gold in prismatic forms, by Wm 

P Blake —-Mode of action of shell- and 10ck-boring molluscs, 
by Prof F H Storer The author aigues that it 1s not a 
drilling o1 othe: mechanical action, but a distinctly chemical 
process, the solvent being probably free murtatic acid —Me- 
morials of the late Geoige Engelmann "and Oswald Heer, 
Associate Fellows of the American Academy, Botanical Section, 
by Asa Gray 


$ 


Xournal of the Chemical and Physeal Soctety, vol xvi fase 4 
—-On the action of aldehydes on zinc-oiganic compounds, and 
the formation of secondary alcohols, by G Wagner Aldehydes 
of the fatty and aromatic senes give, with zinc-ethyl, alcoholates 
of secondary alcohols, these last being the exclusive, or nearly 
exclusive, produce of the reaction, which cucumstance gives an 
easy means for pseparing secondary alcohols , the speeds of the 
the reactions are, however, very different On the influence of 
temperature on the acceleration of certain reactions, a preliminary 
communication by M Menschutkin —Quantitative dete: mination 
of zinc In zinc-powder, by Th Beilstern and G Javem — 
On anhydride of erythnte, by S Prybitek —On canarine, a new 
tinctorial substance discovered by O Muller, by W Markovni- 
kof Itis not soluble n®wate., spirit, ether, and benzene, but 
only in bases, according to the stiength of which it gives 
different colouis fiom pale yellow to red —On anhyduides of 
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mannite, by A Sivoloboff and A Alekhin —On the stiuctme 
of the atmosphere and on the general laws of gases (second 
paper), by E Rogovsky The ciiticism of the author brings him 
to the conclusion that the kinetic theory of gases must be 1evised 
before deducing the hypsometiical formula The inguny 1s to 
be continued —On the magnetism of unon wnes which aie 
partially inclosed by a magnetising bobbin, by P Bakhmetieff 
The curve which expresses the relations between the magnetic 
momentum (72) and that pait of the wire (Z) which 1s duectly 
submitted to the action of the bobbin has an irregulai shape , 
the fraction z Z reaches a maximum, which 1s 1eached sooner 
when the magnetising force is gieater —On the specific heat of 
liquids, by A Nadejdin —On the theory of dimensions, by N 
Sloughinoff —On a general law of dilatation of lhquids, by M 
Avenarius —Remaiks on M Bardsky’s paper on the intramole- 
cular force 

Vol, xvi fasce 5 —On alizarine oils, by P Loukianoff They 
aie found to consist chiefly of basic salts of common fatty and 
sulpho-fatty acids, the former in gieater amount —On the de- 
pendency of photo-chemical phenomena upon the amplitude of 
the luminous wave, by C Timuuazeff On the ground of several 
observations the autho: concludes that ıt 1s probable that the 
more energetic reactions are due to waves having a gieater am- 
phtude , and that, out of the waves absorbed by a body, those 
having a gieater amplitude act more eneigetically.—Action of 
ethylic iodide on the azobenzoate of silver, by P Goloubeff — 
On naphtochmone and its derivatives, by O Muller —On the 
sepatation,of calcium fiom strontium by Sn.dersky’s method, 
by J Bogomolétz —On tiphenylamidomethan, by W Hemulian 
and G Silberstein —On some salts of mesotartaric acid, by 
S Prabytek —On the heat of magnetisation of a circular mag- 
net, by P Bakhmetieff It ıs much less than in rectilinear 
magnets, and seems tẹ follow other laws, the development of 
heat 1s altogethe: doubtful m such magnets —The steam-engine 
made by Polzounoff in Siberia in 1763, by W Lermontoff — 
Notes on elementary optics —Note on M Krazevitch’s paper on 
a hydiodynamic equation, by N Petroff —On the dilatation of 
liquids and its relation to their absolute boiling-points , an answer 
toM Avenarius, by D Mendeleeff, being a few remarks on the 
history of the subject and on M Avenartus’s logaiithmic formula 
of dilatatun 


Schriften der Phythalsch-Okonomtischen Gesellschaft, Kongs- 
beig, 1883 —On hybrid varieties of the violet , inaugural dis- 
seitahion, by A Bethke —-Memonial address on Charles 
Darwin, by Dr Richard Hertwig —Repoit on the twenty-first 
meeting of the Piussian Botanical Society at Osterode, October 
1883, by Dr Caspary, President Memoir on the latest dis- 
covery of the Stone Age m the East Baltic region, and on the 
beginning of plastic ait in North-East Emope, by Di Otto 
Tischler —On the sources whence plants derive their nourish- 
ment, by D: Khen —Report on the expedition to Aiken to 
observe the transit of Vanus, by Dr Fianz —On some disputed 
questions connected with the anatomy of the eye, by Di 
Schwalbe —On the degiee@of sensitiveness in living substances, 
by Dı Grunhagen —On abnormal vision, by Dı Richard 
Hulbert —On the geology of the 1egion between Elbmg and 
Dirschau —On the pimmeval history of the Caucasus, by Di 
Otto Tischle: —Anatomical description of the cinnamon plant, 
by Piof Sanio —On the microscopic Algz and spores of the 
Russian coal-measures, by Piof Robeit Caspary —Anatomical 
and physiological remarks on the wasp family (Mewatus pollapes 
and WV rufipes}, by Piof Gustav Zaddach and C G A 
Buschke —Description of a new myogiaph for measuung the 
velocity of the nervous processes, by Prof A Gniuenhagen — 
On subjective impressions of colou, by Dr Berthold —On some 
new and 2are plants found in Piussia, by Piof Caspary —On 
the fossil fishes ım {he piovincial museum, by Di Jentasch — 
On the Juassic system of the Inoviazlav district, by Dr 
Jentzsch —On the site of the Oracle of Dodona, by Di. G 
Huschfeld 


Att della R Accademia der Lenca, Apul 20—Repoit on 
the aichzeological di$coveries made in vauious pats of Italy 
during the month of March, by S Fiorelli —On the normal 
annual 1ecurrence ef certain meteorological phenomena deduced 
fiom the observations made at the Collegio Romano, by Pietro 
Tacchini —Note on the equilibiium of “lastic and 1igid surfaces 
(continued), by SeBetti 

May 4 —Inauguial address 


by the new Piesident, Cayahere 
Francesco Brioschi —Obituaty notice of M Dumas, 


ae 


è 

Canmizzaio —On the relations existing between the refiangent 
power and chemical constitution of organe substances, by Drs 
R Nasim and O Bernhe:me: —On the groups of the senes of 
a, ó k dimensions, by Giovanni Frattini —-Observations of 
the new planet 236 between Mars and Jupiter, made at the 
Obseivatory of the Collegio Romano, by Eha Mullosevich — 
Observations of the Pons-Brooks comet made at the Observa- 
tory of the Campidogho, by Fiancesco Giacomelli —Remarks 
on the declination and houizontal composition of teriestual mag- 
netism in Rome during the last ten years, by Filippo Kelle: — 
Influence of magnetism on the embriogenesis and sterility of the 
ovum, by Carlo Maggiorani Meteorological observations at 
Maa of the Campidoglio dwing the month of 
March 


Rendiconti del R TIstetuto Lombardo, June 19, 1884 —-The 
concept of lmeai length ıs independent not only of the idea of 
deiivation but also of that of continuity, by Prof G Ascoli — 
A contiibution to the study of the Northerin Apennines, by Prof 
T Taramell1 —-On the representation of the Newtonian forces, 
by means of the elastic forces, by Prof E Beltiam: ~On the 
integration of the differential equations of the conic pendulum, 
by Dr Gian Antonio Maggi —On the ievival of the critical 
philosophy of Kant, by Piof C Canton: —Note on a poem of 
Alessandio Volta in honour of Saussure’s ascent of Mont Blanc 
in 1787, by Zanino Volta —Meteorological observations made 
at the Brera Observatory, Milan, during the month of May 

July 3 —New measurements of the planet Uranus, by Prof 
G V Schiapaielli —Reseairches on the alkalis of the blood and 
then variations in intensity artificially produced , physiopatho- 
logical and therapeutic importance of these expeiiments, by 
Piof C Ramond: —Integiation of the differential equation 
720m the area of a encle, by Prof Grulio Ascoli —A 
pathological study of the celiules and parasites in the anımal 
system, by Piof G Sangall: —Meteorological observations made 
at the Brera Observatory, Milan, duning the month of June 





SOCIETIES AND ACADEMIES 


Paris 


Academy of Sciences, August 4 —M Rolland, President, 
in the chair —Reply to two notes of M Whoblewski on the 
subject of the hquefaction of hydiogen and othe: gases, by M 
L Cailletet —On the mfluence of temperatue on the property 
of absorbing and losing moisture, possessed by vegetable earth 
and other substances exposed to contact with the atmospheie, by 
M Th Schiœnng —On the change in the excentricities of the 
planetary obits due to the concentiation of matte: in space, by 
M Hugo Glydén —Repoit of Messrs Gosselin, Vulpian, Marey, 
Beit, Pasteur, Richet, Bouley,and Chaicot on various communica- 
tions received by the Academy on the subject of cholera An 
exammation of foity-thiee letters, notes, and memous has led to 
no results calling fo: special consideration The chief 1emedies 
proposed aie hypodermic injections of chloude of pilocarpine, 
the internal apphcation of sulphate of quimne, of oxygenated 
water, sulphuric lemonade, & More impoitant me the views of 
Di Duboud of Pau, who iecommends as a preventative the 
stiengthening of the endothehal and epithelial systems by the 
daily administiation of two doses of o 25 gaim of pwe tannin 
prepared with ether Has cumatrve method consists in restoring the 
circulation by copious intravenous injections of an aitificial serum 
to which should be added one giain per htre of pwe tannin — 
Observations of the Bainard comet made in Algiers, by M 
Trépied —Note on the distribution of the facules on the solar 
disk dunung the year 1883, with tabulated iesults, by M P 
Tacchini —Description of a fixed astronomic telescope, being a © 
modification of M Leewy’s “‘ eguatortal coudd,” by M G Hei- 
mite —-An account of the method by which the absolute value 
has been determined of the hoitzontal component of terrestual 
magnetism at the obsei vatory of the Park Saint-Maur, Paus, by 
M Mascait —Descriptionaof a new apparatus foi collecting the 
snow of carbonic acid iequned in producing low temperatures 
(one illustration), by M Ducretet —On the decomposition of 
white cast non by heat, by M L Forqugnon —Note on the 
composition of the cyanides of mercury, zinc, and of some othe: - 
elementary compoynds of cyanogen, by M G Calmels —-On 
the nature of the visual faculty, and on the 1espectwe paits 
played by the 1etina and the biain in the elaboration of optica’ 
impiessions, by M H Pasinaud —-Reseaiches on the biologi- 
cal óle of phosphouec acid, and on the part played by this 
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substance ın the formation of the ammal tissues, by M A Mairet | the human organism It would appear that a solution of o 73 


-On the permanent immunity fiom charbon of rabbits vacci- 
nated with the attenuated virus of this d.sease, by M Feltz 

Seven months after the vaccination six rabbits so treated and six 
others were operated on with a strong preparation of the vnus 

The six fresh animals all died of charbon, while the six that had 
been vaccinated remained unaffected by the second operation 

But when again treated, eighteen months afte: wards, they yielded 
to the virus, and all ultimately perished The author infeis that 
the operation preserves its efficacy inthe rabbit not longer than 
eighteen months —Description of a filter which yields absolutely 
pure water free of all animal life, by M Ch Chamberland —On 
the anatomical ongin of spermaceti, description of the so-called 
speimaceti case, by MM Pouchet and Beauregaid —-Memon on 
the ca: boniferous measures of the Central Pyrenees, by M L Latet 
~~On the composition and quality of coal in connection with the 
nature of the plants fiom which it has been formed, by M Ad 

Cainot —On the oxychloride of calcium, and the simple and chlo- 
rurettedsilicates oflime, byM Alex Goigen —Ontheongin of the 
phosphorites and of the feirnginous clays in limestone distuicts, 
by M Dueulafait -Account of the effects produced by a stioke 
of lightning at Campan on July 24, by M A Soucaze A house 
near the telegraph station was entered through the closed door 
by a living mass of flame, which, after a few seconds withdrew 
by the same way without injuring any of the inmates or damag- 
ing the furniture —-A hypothesis on the temperature of the zone 
of the solar protuberances, by M Tardy The author suggests 
that in this zone the hydrogen 1s rendered luminous by an atmo- 
sphere of oxygen, in which case the temperatute would be that 
of the fusion of platina, while the temperature of the inner zone 
would be still higher 

BERLIN 


Physiological Society, July 18 —The conception that, 
just as the chemical elements 1n states nascendi me characterised 
by greater energy of action than in the ordinary state, so also in 
the living orgamism the substances ın process of generation and 
development would exhibit a different 01 more intense action 
than substances already fully formed, has been subjected to 
an experimental proof by Dr Falk He first made an exa- 
mination in the case of prussic acid A dilute mixture of emulsin 
and amygdalin, which yielded prussic acid both outside as well 
as in the body, was divided into two halves, one being injected 
by a syringe, immediately afte: the process of mixture, sub- 
cutaneously or directly into the sanguimeous channel of one of 
the animals operated on, the other mto that of the other animal 
intended to serve the purpose of compaiison, but not till 
twenty-four hours after the process of mixture, and therefore 
after all the hydrocyamec acid had become completely formed 
in the solution In both cases the phenomena of poon- 
ing occurred, produced by the prussic acid In the first case, 
however, ın which the piussic acid was developed in the 
organisin, the phenomena of poisoning occurred always at a later 
stage and ın a milder form than m the second case, ın which the 
prussic acid was administered when ıt was alieady completely 
formed The second substance examined by Dr Falk was the 
oil of mustard, which was produced fiom the myrosin and my- 
ronic acid salts contamed in black mustard The expermment in 
this case was performed in the same manner, and yielded a 
similar result, asin the former case Thirdly, an experiment 
was instituted with hydioquimne, which was formed fiom 
arbutin , and here, too, the substance acted more weakly and 
slowly when it had first to develop itself ın the body From 
these experiments Dr Falk drew the conclusion that sub- 
stances in process of formation, or in the so-called status 
nascendt, possessed no peculiar or greater activity than m the 
ordinary state —~Prof Kronecker spoke of a series of piecau- 
tionary measures to be observed in cases of saving life by an m- 
fusion of common salt solution He first described how animals 
afte: severe loss of blood recovered ın the best and most rapid 
manner by introducing into their blood-channels a hke quantity 
of physiological common salt solutiéA In the case of infusions 
of albumfhous solutions, of serum sanguinis, and even of the 
blood of another individual of the same species deprived of its 
fibrin, there was, according to direct measurements, an invari- 
able destruction of blood-corpuscles Wath infusions of common 
salt solution, on the other hand, blood-corpwscles were seen to 
increase somewhat rapidly Prof Kronecker then proceeded 
more particularly to lay down precautionary rules to be observed 
m applying this agency to man Inthe first place, the compo- 
sition of the solution must be such as was most compatible with 


" 


pe: cent exercised the least nutation on the human body, and 
was therefore the most appropnate for infusions designed to save 
life The addition of carbonate of alkal, 1ecommended by 
some, had an injurious effect Of great importance were the 
velocity and pressure with which the infusion was injected , both 
ought to correspond with the velocity and pressure in the vein: 
into which the solution entered The common salt solution 
should, further, be disinfected beforehand by boiling, and the 
air which penetrated into the rese1 voir while ıt was being emptied 
must be filtered off by means of a wadding stopper The mjurious 
effect of too strong pressuie was illustrated by a comparative 
expeument on two rabbits —Di Kiause repoited some attempts 
towaids the expeiimental production of contractions of the vocal 
chords The possibility he had demonstrated on a former occa- 
sion, by pulling forwaid the tongue and pushing back the epi- 
glottis, of obse:ving the vocal chords of dogs by daylighs, 
facilitated these expeiiments in a very consideiable degiee He 
applied a prolonged, weak, mechanical stimulation of the nervus 
recuriens 01 vagus A thin slice of cork having, by means of a 
piece of catgut, been loosely wound together with the nerve so as 
to exercise on it a continuous moderate pressure, he observed, 
about the second day of the experiment, the vocal chords under 
inhalation le close to each othei,eand only under exhalation 
form a small opening between each othe: This continuous 
closme of the glottis was followed, in about four to five days, 
by a paialysis of the chords, which lasted to the death of the 
animal Sections showed ın the first stages of the expeimment 
reddening of the nerve and mfi tration of the surrounding tissue , 
later on were found inflammation and extravasation m the nerve, 
and ultimately molecular decay of the neive-fibrille The closure 
of the glottis dung the continuance of a prolonged moderate 
pressure on the recuiiens or vagus was explained by Dr Krause 
as a contraction of the laryngeal muscles, of which the stronger 
sphincters of the glottis obtamed the preponderance That the 
contraction occured only the second day after the operation was 
effected, according to the .deas of the speaker, in this way 
that the moderate pressure ¢n the normal nerve produced no 
stimulation beyond what caused the minjgmum of iriutability, and 
that only afte: the nerve had become inflamed by the pressure did 
that pressuie suffice to produce a contraction of the muscles and 
to maintain 1t till the destiaction of the nerve-fibrilla biought 
about a paralysis 
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THURSDAY, AUGUST 21, 1884 


TECHNICAL INSTRUCTION 
II 


if a former article the Report of the Royal Commis- 

sioners on Technical Education was reviewed so far 
as relates to the technical schools and colleges of the 
Continent The present article deals only with that part 
of the Report which relates tothe United Kingdom 

In the Report of the Royal Commissioners we have a 
very careful and full account of the various colleges and 
technical schools that arein existence at the present time 
The condition and history of each of these institutions 
has been thoroughly looked into, and their importance 
has been fully estimated 

After having passed in 1eview all the important institu- 
tions of this kind, the Commissioners devote an exceed- 
ingly ımportant part of their Report to conclusions which 
they have diawn up from the facts placed before them 
in then various inquiries 

The earl part of this chapter 1s devoted to comparing 
the development of the various industiies both at home 
and abroad The fact 1s pointed out that we were practi- 
cally the sole possessors of modern appliances until the 
early part of the present reign, when the Continental 
nations, settling down to peace after troubled times, 
found that to compete in any way with us they must give 
every facility to the then rising, generation to improve 
then position For thig purpose, as was shown in the 
previous article, technical or polytechnic schools were 
instituted ın most of the Continental States It 1s within 
this period that most of our present institutions for 
technical education have sprung into existence , but now, 
on all hands, we find that the advantages obtained from 
these are acknowledged both by those who directly benefit 
by their teaching and by manufactureis, who are able to 
advance the perfection of their products through the 
higher state of education ef those serving under them 

One great aim of the Technical Commissioners has 
been to examine into the condition and systems of work- 
ing of these institutes, and in this point they have to be 
congratulated upon the cafe and thoroughness with which 
they have sought and grappled with the weak points of 
the present system of education Not only have the 
Technical Commissioners so carefully considered the 
defects in owu systent of education, but they have just 
as laboriously and skilfully offered suggestions and made 
recommendations of reform which it 1s only nght that the 
nation should insist on being carried out 

One of the first weak points noticed ıs that almost all 
the colleges and technical schools stand ın need of funds 
to enable them to cepe with the demand made upon them 
fo. larger teaching staffs, greater accommodation, and 
better equipment in their art departments, laboratories, 
and workshops Another great need that is pointed out, 
is the non-existence of modern secondary schools, which 
are necessary to give a preliminary tiaining to students 
before entering onè of the higher colleges or technical 
schools, where they can continue them study side by side 
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with their practical work In this case the Com{missioneis 
are of opinion that this, the greatest defect of our system, 
should be made a matter of legislation, and that local 
governing bodies should be empowered to found technical 
and secondary schools wherever necessary 

In discussing the value of the existing colleges the 
Technical Commissioners remark that “ It is most praise- 
worthy on the part of the professors and teachers that 
they devote themselves to the important work of tution 
for salaries so small as those which they as a rule receive, 
when many would, by employing their scientific and 
technical knowledge in private enterprise, obtain much 
larger pecuniary remuneration” This is of course a fact 
due in most cases to the lack of funds in such institutions, 
and in all probability would be considerably remedied if 
they were ielieved from this trouble 

Again, ın discussing this same question the Commis- 
sioners ale of opmion that all colleges do not need to be 
of the highest type, but of those that are, they say —‘ It 
is, however, of national importance that these few should 
be placed in such a position of efficiency as to enable 
them to cary out successfully the highest educational 
work m the special direction for which the circumstances, 
particulaily of locality, have fitted them, your Commus- 
sioners believe that no portion of the national expenditure 
on education 1s of greate: importance than that employed 
in the scientific culture of the leaders of industry” Surely 
the Commissioners could not have spoken plainer They 
have without doubt placed on record the fact that such 
colleges are necessary for the increase of education, and 
that as yet they are not sufficiently well supported to 
carry on the duties intiusted to them to their fullest 
extent 

Two points are well worthy of note in reference to m- 
struction m elementary schools The Commissioners 
call attention to the fact that on the Continent drawing 
is an obligatory subject and 1s held as of equal importance 
with writing , this 1s a pomt which seems to have m- 
pressed them, because they are of opimion that “ instruc- 
tion m the rudiments of drawing should be incorporated 
with writmg” This is a point referred to repeatedly in 
the Report, and great importance 1s attached to it, as will 
be seen by the recommendations quoted below 

The second point 1s the employment of a special science 
teacher, as at Liverpool and Birmingham, who devotes 
his time to gomg 1ound to the various schools giving 
sound scientific instruction, each lesson being repeated 
during the week by the schoolmaster 

The whole Report 1s one mass of useful information, 
and the suggestions and recommendations which it con- 
tains are veiy valuable The following are among the 
most important recommendations quoted at the close of 
the Report — 

I As to public elementary schools —(¢) That rudi- 
mentary drawing be incorporated with witing as a single 
elementary subject, and that instruction in elementary 
drawing be continued th®jughout the standards That 
the inspectors of the Education Department, Whitehall, 
be responsible for the instruction in drawing That draw- 
ing from casts and models be required as part of the 
work, and that modelling be encouraged by grant (c) 
That, after reasonable notice, a school shall not be 
deemed provided with praper “apparatus of elementary 
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instruction,’ under Art 115 of the Code, unless it have 
a proper supply of casts and models for drawing 

II As to classes under the Science and Art Depart- 
ment, and grants by the Department —({a) That school! 
boards have power to establish, conduct, and contibute 
to the maintenance of classes for young persons and 
adults (being artisans) under the Science and Art Depart- 
ment That, m localities having no school board, the 
local authouity have analogous powers 

IV Secondary and technical instruction —(@) That 
steps be taken to accelerate the application of ancient 
endowments, under amended schemes, to secondary and 
technical instruction (6) That provision be made by the 
Charity Commissioneis for the estabhshment, in suitable 
localities, of schools o1 departments of schools m which 
the study of natural science, drawing, mathematics, and 
modern languages shall take the place of Latin and 
Greek (c) That local authorities be empowered, if they 
think fit, to establish, maintain, and contribute to the 
establishment and maintenance of secondary and tech- 
nical GQncluding agricultural) schools and colleges 

V Public libiaizes and museums —(é) That museums 
of art and science and technological collections be open 
to the public on Sundays 





COTTERILE’S “APPLIED MECHANICS” 


Applied Mechanics an Elementary General Introduction 
to the Theory of Structures and Machines By James 
H Cottenll, FRS (London Macmillan and Co, 
1884 ) 


AMON G the many indications of the increasing m- 

terest which technical education, in its widest 
extent, now calls forth, one of the most conspicuous 1s 
the production of manuals and text-books on the various 
subjects with which it deals Amongst these there 1s 
none which 1s more important than Applied Mechanics, 
and, at the same time, we may add that there 1s none 
which has been moie in need of a good elementary text- 
book The great woiks on the subject by Rankine and 
Moseley are not adapted for elementary teaching, in- 
volving mathematical processes beyond the power of a 
beginner, and thus ıt has come to pass that a country 
renowned for its engineering triumphs and for the excel- 
lence of many treatises dealing with the practical apph- 
cations of applied mechanics, has hitherto possessed no 
book devoted to an exposition of its principles and suit- 
able for educational purposes Those persons, there- 
fore, who are familar with Prof Cotterill’s work on 
the Steam-Engine will have looked forward with much 
interest to the publication of his long-advertised book on 
“ Apphed Mechanics” Its recent appearance we venture 
to think has in no sense disappointed their expectation, 
for ıt bears on every page evidence that its author has 
not only studiedjand become intimately acquainted with 
his subject, but that he possesses the rare faculty of 
having learned by experience in,teaching, the best way of 
presenting a subject so as to diminish its difficultiés and 
make 1ough places smooth for the footsteps of the be- 
ginner By assuming a knowledge on the part of the 
reader of the elements of theoretical mechanics he has 
been enabled to devote the whole of this large volume to 
the exposition of the more complicated science, in which 
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the principles of the former are applied to the problems 
of construction presented to the architect and the engineer 
The treatise 1s strictly elementary in its methods, the 
mathematics used being, almost without exception, of the 
simplest kind, and many results, which have usually been 
obtained by complicated investigations, are here arrived 
at by neat and elegant simple processes The style of 
reasoning adopted is also very successful, bemg neither 
too diffuse, nor, on the other hand, so much compressed 
as to puzzle and dishearten the beginner by gaps mn the 
reasoning which his mental capacity is not able to bridge. 
This is particularly evident in the earlier paits of the 
book Towards the end, in the section on Hydraulics 
and Pneumatics, we think that sufficient fulness of ea- 
planation has hardly been furnished, in dealing with the 
application of the principles of Energy, Momentum and 
Moment of Momentum, to Fluids, and especially ın the 
case of Hydraulic Motors, to enable the student to grasp 
the subject without a frequent reference to some of the 
text-books which the autho: names 

Another point of supreme importance in which Prof 
Cotterill’s treatment leaves nothing to be desired, is the 
manne: in which he has attained the aim he set before 
himself of endeavouring “ to distinguish as cleafly as pos- 
sible between those parts of the subject which are umi- 
versally and necessarily true, and those parts which rest 
on hypotheses more or less questionable” In Applied 
Mechanics it frequently, we may s&y usually, happens 
that, owing to various disturbing causes, exact investiga- 
tions are either impossibie to effect or useless from a 
practical pomt of view when carried out, owing to the 
complexity of the results, and we are therefore led either 
to adopt results derived from experiments conducted 
under the guidance of a roughly appioxmate theory or 
obhged to rely on experiment alone and, in studying the 
subject, it 1s of prime importance that the exact limitations 
should be stated under which the formule and rules given 
can with certainty be apphed This exact knowledge 1s 
necessary not only in the interests of science, but also in 
many practical applications involving the security of life 
or property Many writers on his subject have slurred 
over or insufficiently estimated the importance of an exact 
statement of conditions and limitations, and consequently 
we are glad to recognise and point out the thorough and 
satisfactory way ın which this *has been attended to by 
the author 

The book 1s divided into five parts, of which the first 1s 
devoted to “ The Statics of Structures” In this section 
there 1s not room in an elementary*work for much new 
matter, but we may point out as specially good the manner 
in which the communication of stress fiom part to part of 
a compound frame ts traced owt The relation and inter- 
dependence of the primary and secondary trusses of such 
a stiuctuie 1s here indicated more clearly than in any 
work with which we are acquainted e 

The principal peculiarity of the book consists in the 
complete adoption of Reuleaux’s Kinematic Analysis as 
the basis of the description and treatment of machines, 
both in their kinematic and kinetic aspects In this 
system a machine ıs regarded as consisting “of a number 
of parts so connected together as to be Capable of moving 
relatively to one another in a way completely defined by 


the nature of the machme , Each part forms an element 
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of two consecutive pairs, and serves to connect the pairs 
so that the whole mechanism may be described as a 
chain, of which the parts form the links, Such a series 
of connected pieces 1s called a kinematic chain” It 1s m 
this mode of regarding the component parts of a machine 
and in the consequences that flow from it that the pecu- 
harities of the modern system consist A valuable feature 
of this work 1s the series of curves of velocity given for 
different mechanistic combinations, especially those de- 
rived from the slider-crank cham The special use of 
such curves 1s that the varying motion of different parts 
is exhibited to the eye, which is thus enabled to realise 
its changes during the cycle in a complete way which 
wquid otherwise be difficult, 1f not impossible Of the 
large and intricate subject of the Teeth of Wheels only a 
sketch 1s given, which a student would need to supplement 
by extensive reference to other books in order to under- 
stand 
In the Part on the Dynamics of Machines we find the 
chapter on “The Dynamfcs of the Steam-Engine” the 
bestin the book The mode of constructing curves of 
crank effort of two kinds is shown, and the results given 
in different cages for two cranks at right angles and for 
three cranks at angles of 120°, and these curves are used 
to determine the fluctuation of eneigy in a complete revo- 
lution This last 1s expressed in terms of the total energy 
as a fraction which, fn the case of a three-throw crank 
with connecting rod equal in length to six cranks is as 
low as 0084 <A method 1s afterwards given by which to 
obtain similar results from any indicato1 diagram 
The chapter on Friction contains a complete résumé of 
modern experiments on*friction with an investigation by 
both exact and approximate methods of the efficiency of 
mechanism when friction 1s considered 
The Principle of Work 1s assumed throughout the book, 
being regarded as “a fundamental mechanical principle 
continually verified by experience, and a great many 
results are thus arrived at in the simplest way One very 
interesting example is got by applying this principle (in 
the form known as the pamnciple of virtual velocities) to 
the determination of the bending moment in the case of a 
loaded beam Nowheig has the author been mote suc- 
cessful in his simple mathematical treatment than in the 
chaptets which deal with Phe strength and deflection of 
beams, and the power possessed by a combination of the 
mathematical and the graphical methods could hardly be 
shown more strongly than by the proof, given without the 
use of the calculus, of the most general form of Clapeyion’s 
Theorem of Thiee Moments 
The fundamental theorems of the theory of elasticity 
are presented in an equallysgsimple and elementary way 
In describing the behaviour of matter strained beyond 
the elastic limit, a brief account 1s given of the mode of 
rupture of different ¢lasses of bodies when loaded so as to 
exceed that limit, and the information here furnished, as 
in all the othe: descriptive parts of the book, 1s brought 
up to the level of our present exaperrmental knowledge 
The concluding chapteis treat of the transmission and 
conversion of energy by fluids, and contain a brief 
account of the ordinary propositions in hydraulics and 
pneumatics, together with the outlines of the theories of 
- hydraulic motors apd of heat-engines The flow of liquids 
and gases through pipes 1s also dealt with 8 


LJ 

The aim of the book excludes any detailed description 
of machines, although the drawings of machines are, as a 
rule, working drawings, the desire being to elucidate the 
principles and theory of machines in general, but inci- 
dentally much valuable descriptive matter 1s introduced, 
and the illustrations are in all cases derived from actual 
machines and structures Thus, among other valuable 
topics of practical interest we have an exposition of the 
theory of fly-wheels, centrifugal regulators, dynamometers, 
the balancing of machines, and of impact, this last being 
illustrated, amongst other examples, by the action of a 
gust of wind on a vessel 

At the end of each chapter we find a selection of well 
devised and admirable examples, most of them so framed 
as either by way of illustration to bring into prominence 
particular parts of the text or to show the influence in 
special cases of modifying causes This collection, which 
must have taken much time and trouble to prepare, 1s by 
no means the least useful part of the book, the value of 
which is yet further increased by the full list of authorities 
for reference which 1s appended to each chapter, which 
will assist the student ın extending his studies in any 
special direction 

This book may be 1ecommended not only for the 
admirable mode of treatment of that which it contains, 
but also for the exclusion of that which does not find a 
place there The same knowledge of the needs of a 
reade: beginning the study of applied mechanics which 
has led to the selection and arrangement of the topics 
intioduced, has led to the omission of othe: parts which, 
though useful and mteresting in themselves, are not 
necessary to be mastered on a first approach to the sub- 
ject We could wish that the proofs had been more 
carefully revised, so that a number of, for the most pait 
triflmg, though tiresome, errata might have been cor- 
rected A careful perusal of the volume leads us to 
express almost unqualified praise of this latest addition 
to the English literature of apphed mechanics 

J F MAIN 





OUR BOOK SHELF 


Graphic and Analytic Statics in Theory and Comparison 
By Robert Hudson Graham, CE (London Crosby 
Lockwood and Co, 1884 ) 


THIS 1s an extensive treatise for the use of engineers, the 
distinguishing feature of ıt being that graphic and analytic 
methods are both employed The first part (30 pp ) deals 
with the principles of graphic statics, and contains some 
well-chosen examples of the beautiful method of reciprocal 
figures The second part (50 pp) treats of the stresses of 
roofs and bridge structures, both methods being employed 
The third part (290 pp }, which for some reason 1s called 
comparative statics, consists of eight chapters, the sub- 
jects of which are direct stress (elongation of bars, &c ), 
couples, composition of foices, centre of gravity, moments, 
straight beams and gndeis, solid guders 4n equilibrium, 
and wind pressures Thioughout the book there are 
interspersed collections af valuable exercises with their 
results * ° 

The most manifest defect of the work 1s a prevailing 
inaccuracy of expression With such a subject this 1s 
quite inexcusable, and 1s sure to be found excessively 
trying to the patiense of a student It 1s not at all que to 
want of mathematical knowledge on the author’s part, so 
that, as might be expected, he 1s perfectly unconscious of 
it Ludicrously so indeed, for ın the preface he tells us 
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that “the lahguage used has been carefully studied with 
a view to simplicity and cleainess,” and explains how 
there came to be in his eye such a mote as “azgucdar-point,” 
without making the most distant reference to a store 
of beams sufficient for a rather massive engineering 
structure 

The choice and arrangement of the matter, too, cannot 
be commended Elementary integrations are performed 
at full length, which may be done by the reader himself 
if he knows anything of integration, and which are useless 
if he does not The expression for the radius of curvature 
in terms of dy/dx and d’y/dx* is used at p 252, and it 1s 
not until forty pages faither on that we find the usual 
elementary explanation of rectangular co-ordinates, the 
construction of a curve from knowing simultaneous values 
of x and y, and the meaning of dy/dx This defect 1s 
really not distinct from the othe: both are the conse- 
quence of a certain logical haziness of mind which may 
not, and we believe does not, detiact from the author’s 
skill as an engineer, but which is certain to be fatal to his 
success as an exponent of engineering science. 

Had the main matter of the book been worthless or 
commonplace it could have been summarily dismissed , 
but there 1s so much evidence ın ıt of ability and power 
of work that one eagerly wishes to see the style and 
structure of it improved We trust a second edition may 
be called for, and that for the preparation of ıt the author 
may be mduced to associate himself with some one 
having the necessary logical clearness and padagogic 
skill to make ıt what ıt mht easily be—an admurable 
text-book 





LETTERS TO THE EDITOR 


[ The Editor does not hold himself responsible for ofantons expressed 
by his correspondents. Nether can he undertake to return, 
or to correspond with the writers of, resected manuscripts, 
No notices taken of anonymous communicattons 

[Lhe Editor urgently requests correspondents to keep their letters 
as short as possible The pressure on his space 1s so great 
that it ts empossible otherwise to insure the appearance even 
of communications contaming interesting and novel facts.] 


School Museums 


WHILE the very valuable display of educational appliances is 
still on view at the Health Exhibition, I should like to diaw 
attention to the school museums which are becoming now an 
important element in the teaching of science In Mr Lant 
Caipenter’s papeis they were only slightly alluded to, though he 
did full justice to the technical exhibits In the recent Instruc- 
tions to Her Mayjesty’s Inspectois it 1s laid down that an infant 
school which deserves to be considered ‘‘ excellent” and to 
receive a corresponding merit grant should have a cabinet of 
objects which ıt 1s suggested should be partly collected by the 
childien themselves This of course 1s making teachers anxious 
to form such collections, and the London School Board supphes 
a cabinet wherever there is a promising nucleus for such a 
museum , 1t also supplies to any teacher that desires it a small 
boa of chemical apparatus for making simple experiments on 
these objects, with instiuctions foi the use of the different pieces 
of apparatus One of these sets of apparatus forms pat of the 
exhibit of the London Board Of course the collection of the 
infants’ department will be of a miscellaneous character, but in 
the museums that are now being formed im many of the 
boys’ and girls’ departments something bette. may be aimed 
at The School, Cabinet in Room No 4 1s filled princi- 
pally fiom the schools in the neighbourhood of South Ken- 
sington There aie stuffed buds and a small crocodile, 
together with neatly-mounted skul% of animals, and specimens 
of corafs, shells, and sponges, all from the collections at Park 
Walk, Chelsea From other schools there are the skeleton of a 
rabbit dissected by a boy of eleven years of age, insects, rep- 
tiles, and othe: objects There is also a collection from the 
Silver , Street School at Kensmgten, contributed by scholars, 
teacheis, and managers, comprising colonial pioducts of various 
descriptions, specimens of different kinds of wood, many of 
them cut from the trees blown down by the great storm that was 


so destructive in Kensington Gardens in the autumn of 1881. 
Theie are also specimens of hoiseshoes with their appropriate 
nails, and illustrations of the successive processes in the manu- 
factue of non, cotton, and jute These are all properly 
named and labelled by the schoolmaster The lowest shelf of 
the cabinet contains illustrations of the geology of Peckham, 
1anging fiom the sands and giavels of the ancient Thames, the 
London Clay, the Woolwich and Reading beds, and the Thanet 
Sands, down to the Chalk These form part of a fine collection 
at the Nunhead Passage Board School, Peckham From the 
same school also there 1s a separate cabinet of mineials, which 
is displayed in the corudor Some of the training colleges 
have formed good museums, as 1s evidenced by the collection 
fiom the Wesleyan College in Westminster 

In the further development of these museums two things may 
well be borne in mind —(1) In addition to the more muscel- 
laneous collections got together by the children and fiiends of 
the school, there should be supplied typical specimens fo, mere 
systematic instruction The Japanese exhibit such a collection 
of zoological types (2) The special industues of the neighbou1- 
hood should be well illustrated in these museums That this 1s 
well cared out yn Fiance and Belgium is shown by the contri- 
butions to the Exhibition from these counties, and especially 
by that of the Biothers of the Ecoles Chrétiennes 

At the Educational Conference gn afternoon was devoted to 
this subject Di Jex-Blake described a Museum of Science and 
Art which has been formed at Rugby School, and in the discussion 
which followed particulars were also given of the loan collections 
fo. schools now bemg orgamsed by the Liverpool School Board, 
of the Communal Museums, which are an important development 
of the French School Museums, and of a laige Educational 
Museum which has lately been organised at Madrid AlI these 
show the gradual, but sme, advance which is being made all 
along the lme m the objective teaching o§natwral science 

August 14 J H GLADSTONE 


The Red Glows 


I HAVE recently been st@ying at Zermatt and have observed 
the great corona or circle round the sup mentioned by your cor- 
respondent, Mı T W Backhouse, in NATURE for August 14 
(p 359) It was very distinct on July 29, both at Zermatt and 
on the Gaineigrat, and likewise on the four following days On 
August 3 1a1n fell in the evening, but the might became cloudless , 
on the 4th the corona had gone I noted the following points — 
(1) The colour of the cncle was like the red of clean copper when 
it has become coated with suboaide , this faded away into what 
appeared biown against the blue sky (2) Immediately sur- 
rounding the sun and between it and the circle the sky was blue 
(3) The spectioscope directed towaids the blue sky or a white 
cloud showed a complete absence of the bands lying near B, C, 
and D, which indicate the presence of water vapour (4) A 
band appeaiing like a broad line was observed between D and 
E, distinct, but of lesser density than ft usually appears at lower 
elevations (5) There did not appear to be any marked differ- 
ence in the intensity of the colour & the corona when viewed on 
the same day at altitudes varying between 6000 and 10,000 feet. 
(6) Afte: ram had fallen on the evening of August 3 the almost 
cloudless shy altered in appearance , m that part close to the 
sun it appeared whitish, and the whiteness diminished as the 
distance from the sun increased, untieit had faded away into 
blue (7) On occasions when there were fleecy clouds ın the 
sky duimng the visibility of the corona, the clouds as they ap- 
pioached the corona appeared of a pale but very vivid green 
This colow effect was due to conigast 

Savile Club, August 15 W N., Harti EY 





Remarkable Raised Sea-Bed neag Lattakia, Syria 


IN reference to the changes which have taken place along the 
coast of Syna and Palestine in recent times, the following letter 
fiom Dı Post, of the Syrian Protestant College, Beirft, descrip- 
tive of beds of shells now livingin the Mediterranean may prove 
of interest ° Epwarp HULL 

Geological Survey Office, Dublin 


On a Deposit of Marine Shells wn the Allivum of the Lattaki 
e Plam, in Syria 


The Plam of Lattakia extends from Jeblqh, a few hours south, 
to the chalky mdge which forfns the southeinmost of the 1oots 
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of Mount Cassius, and separates it fiom the fust of the valleys 
of that cham, the Wadi Kondil, and from the Mediterranean 
on the west to the Nusairy Mountains on the east A little to 
the north of Lattakia the plain juts out into the sea, in the Ras 
Ibn Hanı The portion of the plain north of Lattakta is low, 
flat, and separated from that lymg east and south-east of the 
town by a low ridge which divides it from the valley of the 
Nahr-el-Kebh The eastern and south-eastein portion of the 
plain is traversed by thiee streams, flowing south-south-west 
fiom the Nusairy Mountains, and emptying into the Mediter- 
ranean east of the mendian of Lattakia The first of these is 
the Nahr-el-Iebhi, the second the Nahr-el-Snowbai, and the 
thud the Nahr-el-Beidha The suface line of the plain rises 
gradually from the western limiting 1idge of the Nahr-el-Kebh 
to the base of the mountains, about five hows (by camel) east of 
Lattakia The plam, however, in this portion ıs so channelled 
by the deep valleys of the above-mentioned streams and then 
afiffuent’ that it can only be called a plain with ieference to an 
ideal suface tangent to the tops of its hills, ot rather dges, 
which occupy but a small portion of the total area The height 
of the 1idges near the centie of the table-land is about 350 feet, 
and increases gradually, with each successive ndge, until the foot 
of the mountain 1s reached The flanks of these mdges are 
steep, often at an angle of 45°, and the bottoms of the main 
streams on the parallel of Ifattahıa are about r00 feet above 
the sea 

The soil of this table-land-1s a tenacious clayey loam, the 
product of alluvial deposit from the stieams which now flow 
through its valleys The deposits of maiine shells are found at 
various pomts in the valleys of all thiee of the stieams flowing 
through this plain In my recent visit to some of these localities 
with Dr Dodds of Lattakia, my aim was :ather to survey the 
general character of the sites and the natme of the deposits 
than to make an ‘exhdtistive collection of the species, which 
would 1equue much time and labour 

The nearest locality 1s m the basin of the Nahr-el-Kebh, 
about an how and a half north-east of Lattakia Di Dodds 
has visited it, and found ıt less productive than that which we 
chose fo: our search Our route lay neaily due east from Lat- 
takia to a village called el@Qutitijjeh, three homs away fiom the 
town Ata distance of about an how and a half from Lattakia we 
came upon a detached mass of conglomerate, the clay of which 
was barely solidified, containing many of the species of shells 
and corals which we afterwards found loose ın the soil The 
mass was about two feet long by a foot broad and six inches 
thick It was the only one we found, and the only one found 
by Dr Dodds in all lus journeys through this plan Near it 
were many detached shells, but of two or three species only 
The most pioductive locality is the sides of the 11dges east of 
el-Qutrfyeh What seems most cuuous 1s that the shells aie 
almost all found between the fevels of 150 and 250 feet (measured 
by the aneroid) We found few above 250 feet, and those below 
that level were manifestly carried down by water 

The shells are found loose on the surface of the soil, o1 pio- 
jecting from the steep slope of the hillside, associated with recent 
snail-shells In a subsequent aiticle I hope to give the names of 
the species found 

So far as I know, no simila. deposit has been found ın the 
alluvium of Syria Inatecent jouney thiough Noithern Syna 
we searched In vain foi any traces of marine shells in the western 
portion of the Lattakia Plain and the valley of the Oiontes I 
have nevei seen them in the plains of Akkar, 01 Esdraelon, ot 
Sharon GEORGE E Post 

Syrian Protestant College, Benût, Syria 
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A Carnivorous Wasp 


A FEW days ago a wasp, which had cieated some mild excite- 
ment by sailing ove: ow luncheon-table, was observed to seize a 
fly which was on the back of an arm-chair It settled on the 
fly, and when I came to look at the butche1y—fo: I cannot call 
it a fight—the poor fly was minus its head, and I was in time to 
see one of its wings fluttering down tothe ground The wasp was 
stretching over ifs victim and holding him as a spider might do, 
and on my approach he spread his wings and carried off the body 
to the other end of the 100m, presumably to eat it Both the 
, wasp and the hon efly seemed to be of the common soit which 

have given so much ‘trouble to the Queen’s heges in this hot 


weather I neve: heard before of a wasp that imitated*the 
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habits of a spider Could you tell me if this ıs an oidinary 

thing, or whether 1t was meiely an individual eccentricity of 

this wasp? FN 
August 16 





Intelligence of a Frog 


Last night I rescued a frog from the claws of a cat, and, to 
my great surprise, it tuned, and, after gazing at me for a few 
seconds, Jumped slightly towards me, halting after each leap and 
looking up into my face It thus gradually approached, and 1m 
about two or three minutes had actually climbed upon one of my 
feet Its mute appeal for protection was most remarkable, and 
could not possibly be misundeistood 

Lawton, August 15 


AS ial, 


Meteor 


Last might, about 10 20 pm, I happened to see a meteor 
worth recording It moved houzontally, fiom south to north, 
acioss the muddle of the westen sky} about half way down from 
the zemth The sky was cloudless had that shy not been 
flooded by the light of a moon that was scarce on the wane, and 
that extmguished all but very few stars, the meteor would, no 
doubt, have been a brilliant phenomenon, under the cucum- 
stances its splendou was much dimmed Its course was mdi- 
cated by a seues of small sparkling spangles, which flashed forth 
beautifully amid the gold-may glow , the ntermusston of its lustre 
is a notewoithy fact HOSKYNS-ABR \HALL 

Combe Vicarage, near Woodstock, August 8 


TT nn ar et 


Podalirius minutus 


In Prof Mayer’s 1ecent work on the Caprellide (‘‘ Fauna u 
Flora des Golfes Neapal”) there 1s a species figured and de- 
scribed as Podalirits minutus, m which the anterior of the three 
posterior paus of thoiac.c appendages are very minute, contain 
only two joints, and aie attached about midway between the 
two ends of the segment which beats them With thi. marked 
exception this species agrees very closely on ail points with 
Caprella lodata and C linearis My object in diawing attention 
to it 18 to ascertain if 1t has been recoided as a member of the 
Buitish fauna H C CHADWICK 





SCALES 


SCALES, as used by the architect and surveyor, may 

be roughly divided into two classes In the first we 
have scales of equal parts, in the second scales of unequal 
parts, by means of which results may be obtained which 
otherwise would require more o1 less calculation The 
fundamental idea of a scale of equal paits 1s that any 
assigned magnitude may be represented by a line of de- 
terminate length, and that thus any relation between 
magnitudes of the same kind may be indicated by a rela- 
tion between lines in the same ratio The simplest form 
in which they can be used is to represent in an enlarged 
or dimimuished size the magnitude of a length, as when, 
for stance, a mile is represented by an inch By alter- 
ing in two rectangular directions the magnitude of an 
area, we obtain a plan of it in which the scales used may 
be different for the two directions, as when the cross- 
section of a stretch of country has one scale for 
horizontal distances, and a different scale for vertical 
heights 2 

By introducing the system of coordinates, and repre- 
senting, according to selected scales, the magnitudes of 
two or three related and @épendent quantities, by lengths 
measured ın two or three perpendicular dnections, ‘ve are 
able to represent by geometry the connection between 
those quantities This 1s done in innumerable cases mn 
which the dlotting of a quantity 1s effected and 1s the 
basis of the methods employed for obtaining contimuous 
records of charging magnitudes The important subject 
of graphical arithmetic ad statics, curves of velocity, 
indicator diagrams, curves of bending moment, &c, as 
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well as working drawings for machinery and plans foi 
building, all depend for their usefulness on the repre- 
sentation of magnitudes by lines of proportional length 
In the widest application of plain scales we may say that 
the relations between material things are represented by 
relations between magnitudes in space, and they have in 
this way been of the utmost service in scientific discovery, 
presenting to the eye the general nature of the relation 
between two associated quantities, and suggesting to the 
mind the probable law of their connection 1n cases when 
the law 1s unknown 

A convenient form in which to use ordinary scales 1s 
to have a foot-rule divided into inches, and into the half, 
quarte1, and eighth of an inch, hke plotting scales, and 
then subdivided on the one side decimally and on the other 
side duodecimally, the edges of the rule being bevelled 
off so as to enable distances to be immediately pricked 
off fiom the scale on to the drawing. Frequently scales 
are required different from those which are usually made, 
and it 1s then necessary to make a scale of the required 
size on the drawing Thus 1s also required when measure- 
ment has to be made on the drawing itself The scale 
must then be put on thé paper at the same time that the 
drawing ıs made, so that if the paper should alter its 
dimensions, the scale will alter in the same proportion 
A valuable adjunct to a scale of this kind is a vernier 
scale, which enables us to take off small distances 
with far more accuracy than the ordinary diagonal 
scales 

Of the scales in the constraction of which numbers 
found by calculation are used, the commonest are those 
found on the ordinary sector, which contains a scale of 
chords by means of which an angle may be more accu- 
rately set out than by the ordinary plam scale protractor. 
By ıt we are enabled also to set off hnes proportional to 
the trigonometrical functions, to solve all questions in 
proportion, to reduce or enlarge drawings in a required 
ratio, to describe a polygon of a given number of sides, 
and to perform calculations by means of the logarithmic 
lne This last is a lne numbered from I to Ioo, the 
distance from I to any number being made proportional 
to the logarithm of that number Thus, since the loga- 
rithm of io 1s 1 and of 100 1s 2, the scale consists of two 
parts, the part fiom 10 to 100 bemg a repetition of that 
from I to I0, since the logarithm of a number between 10 
and 100, say 40, 1s equal to the logarithm of 10 added to 
the logarithm of the same number divided by 10, such as 
4 Thus by the compasses alone we are able to perform, 
with a certain degree of accuracy, the operations of multi- 
plication, division, finding a third or fourth proportional, 
and evolution and involution For instance, to multiply 
35 by 27 we should first multipiy 3 5 by 27, or of 35 by 2 7, 
zn order that the product might be less than 100, and 
afterwards multiply the result by 10 Taking in the com- 
passes the distance on the scale from 1 to 3 5 we should 
set that interval beyond the 27 on the scale We should 
then find the leg of the compass furthest from the be- 
ginning of the scale pointing to 94 5, so that the product 
required would be 945 A similar process obviously 
enables us to perform division ‘There is, however, some 
inconvenience in using the compasses, and this may be 
avoided by the use of the slide-rule This rule consists of 
two parts, one fixed, which we shall call A, the other 
shding, which “ve shall call B, on each of these parts a 
logarithmic hne of numbers is placed Hence by the 
siding of the rule we can pegform the same operations 
which would otherwise require the use of compassts For 
instance, to divide x by y, place the number on B denoting 
y against the number on A denoting +, then the number 
on A which is opposite to the beg.nning of B will give 
the guotient required Similarly the square root of a 
number may be extracted by so sliding B that the number 
on A opposite to 1 on B may be the same as the number 
on B which is opposite the nfiimber on A, the square root 


of which ıs required The rule may be arranged in other 
ways so as to give at once the squares of numbers, the 
lengths of the spaces being made proportional to the 
logarithms of the squares of the numbers indicated 
This ıs used, for instance, ın finding the content of 
timber 

A shde-rule which has lately been devised by Major 
General Hannyngton, whilst remaining very compact in 
size, 1s capable of much greater accuracy Here instead 
of one very long rule, the rule 1s divided into a number of 
parts which are placed under each other, each part being 
a continuation of the part above it , the slide also consists 
of a number of parts arranged under each other, consisting 
of a set of bars with spaces between, which ate united at 
the extremities by cross pieces The bars on the slide 
fit into grooves in the axed part or stock, and are so 
arranged that the numbers on the stock and on the slide 
both begin together, although the former is longer than 
the latter, ın order that in every position the slide may 
have a part of the stock opposite to ıt The use of this 
“extended slide-rule” 1s the same as that of the ordinary 
rule, but in the case of the largest which is made, it 1s as 
exact asa rule ten feet long, whilst 1t is compactly arranged, 
so as to be only one foot long By this rule all the opera- 
tions performed by the ordinary slide-rule may be effected, 
but with much greater accuracy On account of this it 
would seem as if this rule ought to become vesy popular 
when its merits become known 

The graduating of a scale so that the distances from 
the end of ıt may be proportional to the logarithms of the 
numbers which are marked on it, which is the principle of 
the slide-rule, is evidently capable of a greatly extended 
application, and different scales may be devised intended 
for different purposes Thus a set of three scales has 
been devised by Mr Lala Ganga Ram, mtended for the 
use of engineers, architects, and builders The first of 
these ıs intended to show at a glance the scantlings of 
timber in beams and joists, and to obtain the stresses in 
trusses The principle employed ıs correct, and, the 
1esults obtained are very approximate The depth and 
breadth of a beam sufficient either for strength or stiff- 
ness, can be found by the same rule It has on the 
reverse side a scale, by means of which the stresses in 
the principal rafter and the beam of a king post truss 
may be found, and then the same quantities may be de- 
termined for trusses of different form by multiplymg by 
a certain coefficient marked gn the edge of the scale 
This gives without any difficulty the maximum stresses 
coming on the principal rafter and tie-beam, and 1s all 
that 1s usually 1equired, since the $cantlings or mimor com- 
ponents of a truss are generally determined from practical 
rather than from theoretical considerations The second 
scale 1s designed to give the thickness of retaining walls 
By means of information contamed on the back of ıt the 
thickness may be found for vatious forms of wall and 
kinds of loading Here again the method of using 
the scales could not be simpler, and the results are 
such as agree with calculation The third of the set 
enables us to find the stresses (or, as they are called by 
the inventor, ın accordance wth ancient custom, strains) 
on girders When we state that this scale enables us to 
ascertain the stress on the flanges at any point of a beam 
up to 200 feet span, and also the shearing stress at any 
point of beams with different systeths of bracing under 
both uniform and travelling loads, and that this 1s effected 
by merely shding the scale, ıt 1s evident that we have here 
a means of obtaining at sight results which would other- 
wise require a considerable amount of calculation The 
results ate such as, for all practical purposes, seem to be 
abundantly accurate : 

The principle of the slide-rule is thus one which 1s 
susceptible of almost indefinite apphcation It may be 
used in all cases when the results we wgsh to attain depend: 
on, calculations for which logarithms are ordinarily used 


August 21, 1884] 


In just those cases, 1n fact, ın which calculation 1s labor- 
10us It has the defect of logarithmic calculation in a 
very exaggerated degree, inasmuch as it 1s not accurate, 
but in very many cases this is of no great importance, 
since the degree of accuracy attainable 1s abundantly 
sufficient for all practical requirements Scales possess 
one great advantage over methods of calculation, in that 
it 1s not possible to make the mistakes which so easily 
enter into arithmetical calculations If they be accurately 
constructed, the modes of using them are so simple that 
there is scarcely a possibility of making a mustake, and 
we can predict beforehand the degree of accuracy which 
may be rehed on For engineermg and othe: simple cal- 
culations we believe that these scales, and otheis like 
them, will be more and more used as they become more 
widely. known 


THE FISHERY BOARD FOR SCOTLAND 


‘TBE second Annual Report of the Fishery Board fo1 
Scotland has just been issued, and contains much 

of scientific as well as economic interest 
The first Royal Commustion on British Fisheries was 
founded in 1630 Immediately after the Union the 
fishing industry almost ceased to exist, owing apparently 
to the engctment of salt duties In 1727 an Act was 
passed, by whith the Boaid of Trustees for Manufactures 
and Fisheries was cieated, which, besides encouraging 
and superintending the fisheries, was empowered to pay 
certain “bounties” to the herring “ busses,” and offer 
premiums to the‘ishermen who first discovered herrings 
during each season at the different parts of the coast In 
1808 “An Act for the further encouragement and better 
regulation of the Buitish White Herning Fishery ” was 
passed The Commission appoigted to cary it into effect 
had chaige of the whole fisheries of the British coasts, 
and later of the Isle of “Man, and, in addition to granting 
bounties, had 3000/ placed at their disposal foi en- 
couraging the fishermen to use large1 boats, so that they 
might go further out to sea The Commissioners sta- 
tioned officers at the chief coast fishing centres both in 
England and Scotland, and later two officers to the port 
of London, fiom whence large consignments of herring 
were sent abroad The Admiralty provided a shipof war 
to assist in the work of superintending, and in 1815 a 
cutter was obtamed for use in the Futh of Forth, and 
afterwaids at othe: parts Of the coast Whatever influ- 
ence the Commissioners had in improving the supply of 
fish and in developing tle fisheries cannot now be esti- 
mated, but there can be no doubt that they rendered im- 
mense service in collectf€g statistics, which were till 
recently the only reliable fishery statistics extant, and of 
sufficient value to have justified the existence of the Board 
of Fisheries, even though all other work done were left 
out of consideration From the statistics so collected, a 
valuable chart (Appefidix A, Table VIII) has been pre- 
pared by Mr Robertson, one of the clerks of the Board, 
which shows at once the take of herring from 1809 
to 1882, while Appendix C_ gives fresh statistics of the 
quantities and values of while fish and shell-fish In 1820 
the officers were instructed to take the cod and ling fishery 
under their charge, in 1821 the bounty for encouraging 
deep-sea fishing was withdrawn, in 1830 all bounties 
were repealed, and part of the money set aside for 
the erection of piers and harbours In 1839 the Secre- 
tary of the Board of Manufactures was appointed 
Secretary of the Fishery Commissioners, and soon after 
this the Commissioners began to direct their attention to 
some of the hitherto neglected problems connected with 
the fisheries In 1836 the question arose whether or not 
sprats were young herring, which Rr Knox, who was 
„appealed to, decided in the negative This question 
having led the Commissioners to take an interest ın the 
young herring, and to see the necessity of gaining some 
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definite formation as to the growth, food, and habits of 
the fish, Mr Henry Goodsir carried on investigations 
m the Firth of Foith during 1843-44, from which ıt was 
ascertained that the food of the heriing consists chiefly 
of young Crustacea From the Report of 1846 it 1s evident 
that the Commussioners weie acquainted with the fact 
that the herring ova sink and adhere to whatever they come 
In contact with In 1850 the Engush stations were dis- 
continued, and in 1856 another: step ın the 1ight direction 
was taken, at the request of Dr Buys Ballot, who invited 
those engaged in the great heiring fishery to make ob- 
servations in order to ascettain the cncumstances hkely 
to lead to the most profitable fishing and to enable them 
to make a herring chait According to instructions 
issued by the Boaid of Trade, samples of hernmg col- 
lected on various parts of the coast of Scotland were foi- 
warded to ıt, but no record ıs made of then examination 
In 1860 complaints of the effects of trawling for white 
fish in the spawning grounds having led to another m- 
quiry, Prof Allmann decided that there was no evidence 
to show that trawling was likely to do mjury to the 
spawning ground No continuous investigations Weie, 
howeve1, carried on by the Board, a new complaint being 
merely followed by a new inquuy o1 new Commission 
Had the Board been provided with funds necessary to 
carry on continuous investigations as to growth, food, 
and habits of the herring and othe: useful fishes, much 
valuable information might have been obtained and great 
expense of Commissions of Inquiry avoided It 1s there- 
fore a matter of surprise and regret that, notwithstanding 
the example of other States, the influence of the Fisheries 
Exhibitions, and the demand for more information, the 
Tieasury has not yet provided the new Board with 
sufficient funds Another agitation arose in 1860, which 
led to the appointment of Prof Allmann and Dr Lyon 
Playfair, CB, to inquire into the effects of trawling 
at the Fluke Hole, Pittenweem, and about the same time 
Dr Playfair and Vice-Admiral Hemy Dundas were 
requested to inquire into the claims of the sprat fisher- 
men of the Firth of Forth The agitation continuing, a 
Royal Commission, consisting of Dr Lyon Playfair, CB, 
Prof Huxley, FRS, and Lieut-Col Francis Maxwell, 
Was appointed in 1862 to inquire as to “the operation of the 
Acts relating to trawling for Herring on the Coasts of 
Scotland” The Report of this Commission is especially 
interesting, because it contains the results of the inquiries 
made by Prof Allmann during the winter and spring of 
1862 as to the nature of hening ova The investigations 
made by him proved that the spawn of the herring “ was 
deposited on the surface of stones, shingle, and gravel, on 
old shells and coarse sea-sand, and even on the shells 
of small hving crabs and other Crustacea,” and that it 
“adhered tenaciously to whatever matter it happened to 
be deposited on” The Report also contamed a valuable 
chapte: on the natural history of the herring, m which it 
is pointed out for the first tıme that thee are two prm- 
cipal spawning periods, an autumn penod with August and 
September as the two principal months, and a spring 
period with February and March as the principal months 
In 1873 the Scottish Meteorological Society began a 
series of inquiries with a view of determining how far the 
temperature of the sea and other meteorological condi- 
tions affect the migration of the herrings, From infor- 
mation obtained it was concluded (1) that the catch of 
heirings 1s less during any season with a high tempera- 
ture than during a coriespOnding season with a low tem- 
perature , (2) that if the catch of heriings 1s higher in one 
distiict than m the other, the catchis greatest in the 
district with the lowest temperature, (3) that when the 
surface temperature is higher than the temperature lower 
down, the herrings*seek the deeper water It will be 
seen from the foregoing statement that the officers of the 
old Board were not utilised for making investigations 
Important facts were howevei established as to (1) the 
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natuie of the spawn , (2) the periods of spawning, (3) the 
food of the herring In 1882 the Board of British White 
Herring Fishery having been dissolved, the present Fishery 
Board for Scotland was established, to carry on the work 
of superintending the fisheries, and also to “take such 
measures for their improvement as the funds under their 
ministration may admit of” The Board soon recognised 
the absolute necessity of obtainmg accurate scientific 
information as to the habits and life-history of the food 
fishes, and therefore appointed a Committee consisting of 
Prof Cossar Ewait (convener), Sir James R Gibson 
Maitland, Sheriff Forbes Irvine, and J Maxtone Graham, 
to carry on scientific investigations 

The preluminary report of work done in the autumn of 
1883 and at Ballantrae has been already given in NATURE 
The Admiralty has been pleased to provide a gunboat, 
HMS Jackal, Lieut Prichett, RN, commander, to 
help in the imvestigations and mspect the spawning 
grounds, and the Boird has also at its service the cruiser 
Vigilant, both of which vessels have done excellent work, 
though it 1s desirable that they should be replaced by 
others more capable of sea-going service The Board is 
fortunate in having m its service a large staff of intelligent 
officers not only familiar with all the practical aspects of 
the fishing industry but deeply interested ın the scientific 
work of the Board, which they aid to their utmost power 
The future lines of inquiry which the Board hope to 
undertake include (1) the examination of the spawning 
beds round the Scottish coast , (2) the determination of 
the food of useful fishes, (3) the investigation of per- 
centage of young herring, &c, destroyed by present 
modes of fishing , (4) the influence of sea-birds, &c, on 
supply of fishes, (5) study of spawning, nature of the 
eggs, and general hfe and development of herring, &c , 
(6) best means of restocking deserted fishing grounds , 
(7) of incieasing artificially the supply of shell-fish , and 
(8) of inquiry into fungi, &c, hurtful to fish hfe The 
Board ıs fitting up a marine station at St Andrew’s, 
where Prof McIntosh will make investigations for the 
Board, whilst similar work will be carted on 1n the Moray 
Firth We trust that the umpetus given to and the ın- 
terest excited in the work of the Board may produce most 
favourable results, both economic and scientific ~ 

We hope to return in a future number to some of the 
pee of specially scientific interest contained in this 

eport 





THE HISTORY OF A TYPHOON 


PERE DECHEVRENS, the indefatigable head of the 

Meteorological and Magnetic Observatory at Zika- 
wei near Shanghai, has just published the first part of a 
work dealing with the typhoons of 1882 The present 
instalment ıs confined to those of the months of July and 
August in that year The various plans and maps show- 
ing the course of the typhoons, and the height of the 
barometer at various times during their progress m dif- 
ferent places, are so “fabulously complicated,” to use the 
writer’s phiase, that he fears more than one reader will 
regard his pamphlet as a work of imagination Pare 
Decheviens, however, has had the advantage of observa- 
tion» made in China, Japan, and the Phihppmes by cap- 
tains of vessels, lighthouse keepers, Customs officers, &e 5 
such as have never before been made of any cyclone 
Chinese typhoons, as he-points out, fortunately for the 
metgorologist, though unforfunately for the wavigator, 
ravage places visited by the ships of all nationalities, and 
hence with a little arrangement and organisation these 
phenomena may be easily studied in these reg.ons The 
Shanghai Chamber of Commerce and Sir Robert Hart 
have arranged foi a regulai supply fo Père Dechevrens of 
a regular senes of meteorological observations, and one 
of the earliest results 1s the pamphlet now before us As 
@ consequence gf these wide and yaried gh3ervations, the 


writer, while acknowledging the work of his predecessors, 
such as Spindler in Russia, Knipping in Japan, and Faura 
in Manila, claims that, while they were only able to give 
the history, as ıt were, of 11cidents 1n the life of a typhoon, 
he, thanks to the vast number and extent of the docu- 
ments placed in his hands, has been able to connect these 
various fragments, and to trace the history of several 
typhoons from their cradl2 ın equato11al maritime regions 
to then grave in the North Pacific Ocean This, in his 
own words, ıs what Père Dechevrens has now done ın 
his pamphlet The first section deals with July 1882, and 
it 1s divided into several sub-sections, dealing with the 
formation of a typhoon ən July 5, its progress in the 
China Sea, and a first separation or offshoot from the 
main storm, its progress on the mainland of China, the 
second typhoon of July ro in the China Sea, and before 
Hong Kong, in the Formosa Channel, “its flight towards 
India, and its disappearance in the north of China,” and 
finally an account of a typhoon m Hong Kong and Indo- 
China The typhoons of Augustare discussed in a similar 
manner in detail, the conclusions being supported by ob- 
servations made ın all parts of the China seas and coasts 
There aie also a large numbef of diagrams In his re- 
capitulation the writer points out that, though he has 
been speaking of various typhoons, such as that in the 
Formosa Channel, m Horg Kong, &c , he has really been 
dealing with only one wid2spread storm, which, during its 
life of fifteen days, visited every coast from the equator 
to Siberia, and from the extreme east of Japan to the 
western frontier of India The character which Pére 
Dechevrens gives the phenomenos he has so carefully 
studied is this —“ It allows itself to stray with the greatest 
ease outside the straight path In a truly headlong way 
it throws itself against all obstacles, gets into difficulties 
from which it can scarcely extricate itself, wastes its 
energies m whirlwinds, often powerless, which it abandons 
readily, goes, returns, hastens, stops still, in a word re- 
volving always ın the sams circle, until, having expended 
all its strength, ıt disappears muserably at that part 
of the Pacific which in a short time would have been able 
to give it the necessary vizour to sustain a longer career, 
and, hke many others, -o reach the shores of Noith 
America, or at least, if retarded by the violence of the 
North Pacific, as far as Behring Straits” Three facts 
which this study renders prominent are — 

1 The extreme facility with which these typhoons 
divide and subdivide z 

2 The mutual attraction and repulsion of atmospheric 
disturbances (whirlwinds) e 

3 The absence of the south-west monsoon in the 
Philippine Islands 

in his recapitulation these three ports are discussed at 
some length in the summaiy, and we merely indicate 
them here to show the student what he may expect in 
this painstaking and learned publication 

¢ 


HEALTHY SCHOOLS} 


“THERE can be no more appropriate product of an 

exhibition which seek#to illustrate the two problems 
of health and education than a handbook on healthy 
schools Within the brief space of 72 pages Mr Paget 
has brought together heve some of the most important 
counsels which experience has suggested on structure, 
drainage, fitting, food, rezreation, ventilation, and other 
conditions on which the health of children in schools 
depends No school manager or teacher can read it 
without much profit , and the executive of the Exhibition 
has done the community a service by placing within its 
reach in a succinct and readable forfn so much practical 
knowledge and friptful suggestion 

* “ Healthy Schools” By Charles E Paget, Medical Officer of Health 
for the Westmoreland Combineé Sanitary Distfct , Honorary Secretary of 


the Epidemiological Society of London International Health Exhibition 
Handbook Series (Clowes and Sons ) 
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Mr Paget divides his handbook imto two parts, the 
first relating to the nght construction of schools, and the 
second to their right administration Under the former 
head he discusses 1n succession the questions of the site, 
soil, and aspect best suited for the erection of schools , the 
due provision of light and of air, and the importance of 
a good supply of water both for drinking and for cleanli- 
ness His estimate of the space required for each child 
appears to be excessive, and to be almost the only feature 
of his work which betokens a lack of practical experience, 
and a striving after an.unattainable ideal It ıs well 
known that the minimum space recognised by the 
Education Department under any conditions as sufficient 
is eight square feet ofarea, or eighty cubic feet of mternal 
space for each child , but in schools built by Boards, or 
out ef funds levied by 1ates, the Department insists on a 
larger provision, ze ten square feet of area and 120 cubic 
feet Any one famihar with well-planned Board Schools 
of a modern type knows well that this space suffices to 
secure ample room for movement, for change of position 
for the arrangement and supervision of classes, and 
for a due supply of air It will, therefore, be somewhat 
startling to school managers to learn that ın Mr Paget’s 
opinion this provision 1s absurdly insufficient, and that 800 
or even 1,000 cubic feet per scholar would not be too much 
Perhaps ıt ig wrong in such a connection to dwell on the 
question of expehse But when it 1s considered that the 
building of a good school, apart from the cost of the site, 
requires an expenditure of 1o/ per head—a great London 
Board School for, say, 500 boys, 500 girls, and 600 infants, 
in three stories costing? about 16,000/—1t will be easy to 
compute what would be the charge on the rates 1f each of 
the 1,600 children were to be furnished with an area of 
forty or fifty square feet ın a room twenty feet high The 
estimate 1s clearly enormous, and ean certainly not have 
been founded on an obseryation of the actual dimensions 
of any school, whether elementary or secondary Apart, 
however, from the consideration of expense, 1t may well 
be doubted whether such vast space would in any 
circumstances be needed For the purposes of teaching 
and organisation a cetan compactness of arrangement 
1s clearly desirable, and the supervision of the head 
teacher becomes more difficult and less complete ın pro- 
portion to the size of the area over which the work of the 
school 1s spread These are considerations, however, 
which ıt would be right to oyerrule, if on sanitary grounds 
there were any necessity for such large spaces But when 
the ordinary precautions which Mr Paget suggests for 
insuring hght cheerfulness and ventilation are taken, ıt 
1s scarcely credible that any such necessity actually exists 
Mı Paget’s estimate of the dmount of cubic space needed 
in boarding schools, in cubicles, and dormitories, ıs not 
so large in proportion, and 1s indeed not wholly consistent 
with the demands he makes for space in a purely day 
school Nevertheless, by placing it at 1,200 cubic feet per 
scholar, he practically “condemns the arrangements in 
almost every boarding school ın England, for the usual 
requirements are thought to be well fulfilled with exactly 
half that amount 

On the extent of the window-space, the provision of 
fresh au, the right construction and care of offices, the 
colouring of walls, the admission of light, the right attitude 
of the scholar, and tht distance of his book in reading or 
writing, and the form of desks, the handbook abounds ın 
judicious and definite suggestion It 1s much less full and 
useful, however, ın regard to the fitting of playgrounds, 
the oiganisation of games, and recreations generally 
Teachers will be disappomted to find how httle of 
practical guidance the book affords as to the best and 
healthiest forms of recreation, and the proportion which 
should exist between regulated gymnastics and the free 
spontaneous exercises which all boys and many girls can 
readily discover for themselves Of diet, bathing, sanatouia, 
and many details which specially concern boarding 
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schools, Mr Paget’s advice is especially valuable and 
complete His estimate of the time per day which may 
with full regard to all considerations of health be given to 
intellectual pursuits, will surprise some of his medical 
brethren who have been complaining of late of the 
ordinary school hours as excessive, and have been 
denouncing httle home-tasks of half an hour long in 
the elder classes as a “‘ burden too grievous to be borne” 
He computes that between the ages of seven and ten 
five hours a day ıs probably sufficient, and between the 
ages of ten and fifteen seven hours When it 1s con- 
sidered that even the elder and more diligent pupils in an 
elementary school are never under instruction more than 
five and a half hours a day for five days in the week, and 
that the hardest home-lessons ever given ın such a school 
do not occupy nearly an hour a day, and when ıt 1s also 
considered that even in the girls’ high school—in which 
the justest complaints have been made of excessive home- 
tasks lasting sometimes two hours—the actual attendance 
in the school itself is generally limited to four hours, it 
will be seen that the absurdly exaggerated modern outcry 
about over-strain recelves no countenance from Mr Paget. 
His own good sense and experience, 1n short, lead him to 
recognise the fact that afte: all the chief business of the 
boy’s or girl’s life 1s training and instruction , and that 
provided all needful precautions are taken for nght distri- 
bution and variety of work, and for securing all the 
conditions of healthy and cheerful life, the hours usually 
devoted to education in England do not exceed a reason- 
able amount, but rather fall short of them 

It 1s not the least of the ments of the book that its 
suggestions are put forth modestly, and with a remarkable 
absence of dogmatism When the writer is not quite 
sure of his ground he is careful to say that his remarks 
are tentative and suggestive only, intended to awaken 
interest in the subject rather than to exhaust it, and to 
lead the way to a fuller and more careful study of the 
whole theory of school hygiene with the aid of the 
numerous appliances now on view at the Exhibition This 
reticence on points not yet finally settled tends greatly to 
increase the confidence of the reader in Mr Paget’s 
judgment on those topics on which he expresses a decided 
opinion. 


NOTES FROM TRE LEYDEN MUSEUM 


It was a very happy thought of the late Prof Schlegel 

to publish under the above title a quarterly record of 
the work done m the Royal Zoological Museum of the 
Netherlands at Leyden The publication commenced in 
1879, and the five yearly volumes before us, edited by Prof 
Schlegel, will be one of the several enduring monuments 
to his memory ‘To all those interested ın zoological re- 
search, the important treasures of the Leyden Museum 
are of necessity known However indebted the Museum 
was to the well-known labours of Temminck, it 1s to the 
zeal and knowledge of Schlegel that ıt occupies its pre- 
sent high position among the museums of Europe A 
very few words will show the importance from a zoologi- 
cal standpoint of these volumes, which contam on an 
average 250 pages each The first volume contains de- 
scriptions of new species of mammals, birds, 1eptiles, 
insects, crustacea, and worms These deacriptions are 
for the most part by the director of the Museum and his 
Assistants, but help seems also welcomed from every hand, 
and the well-known names of R B Sharpe, P Heybert 
Carpenter, Dr D Sharpe, Rev H S Gorham, Prof J O 
Westwood, occur among the British contributors Be- 
sides containing numerous diagnoses of new species, 
these notes also from time to time present us with very 
important critical essays Thus, ın vol 1 Dr A AW. 
Hubrecht’s “ Genera of European Nemerteans cuitically 
revised, with Descriptions df New Species,” with a first 
appendix in vol 1,18 of great mterest It gives, so far 
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as Euiopean forms are concerned, a classification of the 
genera and details of the species found at Naples With 
regard to a genus of De Blainville, Lobilabium, which 
was founded on a single specimen of the species L 
ostrearum, and which has never been again met with, the 
following instiuctive facts are recorded This genus was 
easily distinguished from all others by the possession of a 
blunt snout with two horizontal lips at the extremity, both 
of them bilobed, and apparently with tentacles The slit 
between the lips was described as being a continuation 
of the lateral fissures of both sides of the head In other 
respects the genus bore a strong resemblance to species of 
Lineus or Cerebratulus hving in the same localities One 
day at Naples Dr Hubrecht was fortunate enough to 
come across a second specimen of this rare worm, which, 
hike De Blainville’s specimen, was diedged from a bottom 
covered with bivalve shells It was duly figuied and pre- 
served, and longitudinal sections were made of its curious 
snout Soon after he was struck by the extraordinary resem- 
blance in habitat which existed between another Nemertean 
(whose anterior extremity exactly answered to that of a 
Lineus or Cerebratulus, and carried two well-pronounced 
fissures), and this single specimen of Lobilabrum Once the 
doubt was raised, Dr Hubrecht pursued the ins estigation 
by purposely cutting off the tip of the snout in one of the 
last-mentioned species, in a direction vertical to the body 
axis Immediately the curious arrangement of the lobed 
and tentaculated lips which had hitherto been limited to 
the genus Lobilabrum appeared, the animal operated on 
lived for several weeks, and afterwards longitudinal sec- 
tions showed that an epidermal covering had made its 
appearance identical with what had been found in the 
Lobilabrum specimen Considering these results with the 
fact of the habitat amongst bivalve shells, Dr Hubrecht 
concluded that the genus of De Blainville had been 
founded on a specimen the tip of whose snout had been 
severed by an oyster into whose open sheli ıt was stealth- 
uy trying to penetrate 

Amidst the many contributions to vol u of especial 
importance 1s a memoir by G C J Vosmaer, on the 
sponges belonging to the family of the Desmacidine , 
siliceous forms known by bow, anchor, and bihamate 
spicules with some criticisms on the works of Bowerbank 
and others It 1s a well-known fact that the late Mr 
Bowerbank did “ not sufficiently understand the German 
language,” and his remarks on Oscar Schnudt’s important 
works in the preface ın vol in of the “ Monograph of the 
British Spongidz ” were rendered still more negligent by 
the many typographical errors Surely Vosmaer is wrong 
in the assertion that “only one man in England, Sir 
Wyville Thomson, has declared himself in favour of 
Schmidt’s views” on classification, and we would venture 
to assert that of the classifications of the siliceous sponges 
invented by Bowerbank, Gray, or Carter none have re- 
placed that of Oscar Schmidt as recently modified While 
promising to publish a more extensive memoir on the 
Desmacidine, with the indispensable illustrations of the 
new species, Vosmaer’s pizsent enumeration of the spe- 
cies is of very gieat value As most of. Bowerbank’s 
type species are ın existence, we trust that Vosmaer may 
consult there ere publishing his final memoir, as while we 
acknowledge as a fact that Dr Bowerbank was a most 
accurate and painstaking observer, and a fairly good re- 
corder of what he saw, experience has proved that he 
often, from one cause or another, overlooked even quite 
easily recognised characters** Vosmaer accepts,16 genera 
and’ enumerates 162 species Of these he naively re- 
marks —“ As the result of my study of them, plenty of 
synonyms have been described, but I have never felt the 
necessity of making two species from one!” F E 
Schulze has given many examples $n his splend.d studies 
on the Ceraospongi, especially in Ins “ Die Familie der 
Spongide” Both Schmidt and Schulze have demon- 
strated that the word “species 1s to be used in a very 
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wide sense” as regards the sponges The scientific zoolo- 
gist will hardly mind how wide, provided the definition 
thereof 1s such that, while ıt embraces all the forms ıt 
excludes none , and, despite their heteromorphism—their 
plasticness, so to say—the sponges are, as a result of 
good honest work, gettmg arranged into species and 
genera that may satisfy the most fastidious critic 

In the same volume of these “ Notes” we find a paper 
by Prof K Martin, on a revision of the fossil Echint 
from the Tertiary strata of Java, which, working anew 
over the species described some thirty years ago by J A 
Herklots, quite reverses the conclusions of that author, 
and, mnstead of all or almost all of the species being different 
from existing forms, as msisted on by Heiklots, Martin 
has succeeded in “ demonstrating that by far the majority 
of all the well-preserved individuals could be identjfied 
with species still hving in the Indian Ocean ,” and he 
further mentions, citing the species found, and ın addition 
the Mollusca, Crustacea, and Corals, that these Tertiary 
strata of Java contain no fossils which have also been 
found in extra-tropical Tertiary deposits, so that even in 
the Tertiary period the separation of the fauna of the 
tropical oceans appears to have been quite as distinct as 
we find it in the present day 

Vol m contains a very charming account of the habits 
of the harvest mouse (Mus munutus) and of its winter 
nest, by Prof Schlegel It 1s written—ag indeed are very 
many of the contributions to these “ Notes ”—in English, 
but the language of this little history 1s worthy of the 
authors name There are also by Prof Schlegel some 
interesting notes on the zoological researches in West 
Africa, wh'ch were carried on under his directions , and 
an important contribution to our knowledge of the Coma- 
tulæ in a memoir on the species to be found in the Leyden 
Museum, by P Herbert Carpenter The collection at 
Leyden is one of considerable importance, owing to its 
containing a large proportion ofthe types of the species 
described by Johannes Muller in his classical memorr, 
“ Ueber die Gattung Comatula, Lamk, und ihre Arten ” 
It ıs noteworthy that the whole of the Leyden collection 
of Comatulidz were forwarded to Eton for study Fora 
possible trifling loss that a public museum may now and 
then sustain in a loan like this, there is swe to be an 
immense preponderance of gain 

A monograph of the Afncan squirrels, with an enu- 
meration of the specimens in the Leyden Museum by Dr 
F A Jentink, commences wol iv While fairly and 
equitably reviewing the work on this gioup by Gray and 
Temminck he admits but two genera—Sciurus and Xerus, 
enumerating siateen species of the former and three spe- 
cies of the latter genus Thee synonymic hsts appear to 
have been made out with the greatest care, of which caie 
a very interesting example will be found im tracing the 
authority for the species Xerus capensis to Robert Kerr, 
who published his “ Animal Kingdom, or Zoological Sys- 
tem of the celebrated Sır Chasles Linnzeus” ın 1792 
Another contribution of Dr Jentink which we find space 
to allude to is a revision of the Manidz in the Museum 
Seven species are described in detail Under Mars aurita, 
Hodg, we read that it i®stil questionable whether a 
Manis occurs in Japan Temminck mentions that Von 
Steboid sent over to the Leyden Museum two pieces of 
the skin of a manis from Japan, but as these fragments 
are not now to be found in the collection, it 1s of course ım- 
possible to say to what species they may have belonged 
Mr Serrurier, the director of the Ethnographical Museum 
at Leyden, informs Dr Jentink that in the Japanese books 
at his disposal he finds nothing to justify the conclusion 
that the anteaters are inhabitants of Japan , but ıt would 
appear that the Japanese do introdvce them for medical 
purposes from China The Japanese also relate that the 
anteaters catch ants in the following way —The manis 
erects its scales and feigns to be dead , the ants creep fn 
Between the erected scales, after which the anteater 
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3 a and enters the water. He now | hemippe or wild ass of the Syrian Desert (Æ. hemify 
scales, the ants are set floating, and are | (4) the kiang or wild ass of Tibet (Æ. Aentionus) y 
by the anteater. | quagga (Æ. quagga) of South Africa ; (6) the ‘Burche $ 

oma fist of the Holothurians in the collection of the | zebra (Æ. burchelli) of Southern and Eastern Africa ; (7) 
en Museum, drawn up by Prof. Dr. Hubert Ludwig | the zebra (Æ. sera) of Southern Africa. As already 
sen; we find that the majority of the specimens in | stated, these seven animals all possess the characters of — 
m were incorrectly named, which is somewhat | the second sub-genus Asinus as above given, and no 
ing; it seems also strange that of the species not recent species of horse referable to the first sub-genus ` 



















y long. since described by. Prof. Selenka the speci- | (Egwus) was hitherto known to exist on the earth’ 3 sur- 
iri sine patria or have the rather indefinite | face, except the descendants of such as I . 

an Ocean.” The collection contains fifty- | in captivity. | 
yo being new ; most of them were obtained Under the circumstances great int 
tat and Moluécan: regions, when it was known that Przevalsky, ¢ 
y; Jentink continues his very useful re- | his third great journey into Central Asia, hac bro 
squirrels in the- Museum. This time he | back with him to St. Petersburg an example of a new 
nerican, European, and Asiatic squirrels; | species of wild horse, which belonged, in some of its 

owledges that the profound and extensive studies | characters at least, to true Eguus. 

“the American squirrels by Allen and Alston have This new animal was described in 1881 in a Russian 
* this group one of the best known among the Mam- | journal by Mr. J. S. Poliatow, and dedicated to its dis- 
che enumerates ten species from America, forty | coverer as Egitus prievalskit: l s 
Europe and Asia. All the former are represented The recently issued German translation of P 
lly by numerous examples in the Museum, and of | third journey t enables us to give further p 
ter only: six species arë among the desiderata. 


this interesting discovery. oe 
me containsé‘ Notes of new species of | Przevalsky’s wild horse has warts on its hin “legs aso 
colex, Templeton,” by Dr. R. Horst. Very | 







































































: well as on its fore-legs, and has broad hoofs like the true Oe 
y evidence is given to show that Schmarda’s | horse. But the long hairs of the tail, instead of com- 
ger üs Pericheta is but a synonym of Templeton’s. Nine | mencing at the base, do not begin until about half-way 
; species are*deseribed, chiefly from Sumatra, Java, and : 
ans one, Af. musicus, is described as living in the 
h mountain forests at Java, and is said to “make a 
iar] interrūpted noise during the night. The natives 
jatjing sondarie.g 
alling attention to these important contributions 
ur knowledge of the treasures of the Leyden Museum 
» have passed over the very numerous contributions to 
entomology, it is simply because our space forbids us 
_referring to the immense number ‘of new genera and 
, es “herein” described ; #indeed these notes form a 
razine of entomology, and we feel sure are 
h 3 qite well known to all our entomological 
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OPRZE VALSKY’S WILD HORSE 


EAT interest is attached to the question of the 
origin of our domestic animals, and especially to 
-of the horse—which is generally supposed not now 
cist i in an aboriginally wil@ state. Every fact bearing 
subject is of importance, and the discovery by 
Russian trayelley, Przevalsky, of a new wild 
ied to the domestic horse than any 
T cies, iw certainly well worthy of 





Przevalsky’s Wild Horse. 









down the tail. In this respect Egums przevalshii is ite 
termediate between the true horse and the asses. It als 
differs from typical Agwzs in having a short, erect man 
and in having no fore-lock, that is, no bunch. of 
front of the mane falling down over the fo 
has Przevalsky’s horse any dorsal stripe which 
by no means universal, is often foun 
and is almost always presen 
general colour is of a whitish gray, pale 
neath, and reddish on the head. The legs are reddis! 
to the knees, and thence blackish down to “the hoofs. J 
is of small stature, but the legs are very thick and strong. 
and the head is large and heavy. The ears are smaller 
than those of the asses, = 
Przevalsky’s wild horse inhabits the great. Desur 
Desert between the Altai and Tianschan — 
where it is called by the Tartars “ Kertag,” and 
Mongols “ Statur.” It is met with in troo 
five to fifteen individuals, led by a: i 
parently thg rest of these troops 
all belong to the single stallion. * hey a are lively animals, 
very shy, and with highly-developed organs of sight, 
hearing, and smelling. 
They keep to the wildest parts of the desert, and are 
1 & Reisen in Tibet und am oberen Laut des Gelben Flusses in den Jahit; 


1879 bis 1880," von N. von Prschewalski. Aus den Russischen frei in 
Deutsche übertragen von Stein- Nordheiny (Jena, 1884.) 
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. © constitute the genera Aguus of 
he sole recent representatives of the 
Guede all naturally into two sub-genera, as was 
shown by Gray in 825 (Zool Journ. i. p. 241)— 
sand Astaus. 
ypical horses (Agus) are distinguishable from | 
Alsinus) by the presence of warts upon the hind- 
s upon the fore-leg@®, by their broad rounded 
tails beginning to throw off long’ hairs 
ad of having these hairs confined, as | 
b & extremity of the tail. Up to a 
e 
| 
| 





















wild species of Aguus known to 

) the second of these sections, 
nus, known from Eguus by 
e à losities on the hind-legs, by the 
i racted hoofs, and by ¢he long hairs of the tail being 
icted to the extremity of that organ. Of this group 
est known specie’, commonly called wild asses and 
are (1) the wild ass of Upper, Nubia (Equus 
probably the origin of the d8mestic ass; (2) 
s of Persit and Kutch (£. onager) ; (3) he 






















very hard to approach, They. seem t pre 





water. 





The pursuit of this wild horse can only be carried on | € 


in winter, because the hunter must live in the waterless 
districts, and must depend upon a supply of water from 
melted snow, As may well be believed, such an expe- 

_.. dition during the severest cold of winter into the most 

remote. part of the desert, must take at least a month. 
During the whole time of his stay im the Dsungarian 
Desert, Przevalsky met with only two herds of this wild 
horse. 

In vain he and his companions fired at these animals. 
With outstretched head and uplifted tail the stallion dis- 
appeared like lightning, with the rest of the herd after 

him. Prezevalsky and his companions could not keep 
near them, and soon lost their tracks. On the second 
.. ccasion they came upon them from ome side, yet one of 
the herd discovered their presence, and they were all gone 

in an instant. 

The single spectmen of Przevalsky’s horse subsequently 
procured is now in the Museum of the Academy of 
sciences of St. Petersburg, and is the only example of 
this species in Europe. 











THE DIFFERENCE BETWEEN THE SEA AND 
CONTINENTAL CLIMATE WITH REGARD 
LO VEGETATION 


THE difference in vegetation between the sea and 
continental climate is no doubt best observed in 
the growth of plants generally cultivated in the temperate 
zone for different purposes, as every climate has its own 

region or flora. Whether the climate of a country is 
favourable to those plants or not is shown, in the first 
place, by their extension to the north ; therefore we shall 
first endeavour to trace the northern limits of the most 
important plants, either cultivated in one country and 
growing wild in another, or cultivated everywhere. 

To the first class trees mostly belong ; to the second 
annual or perennial plants. We begin with trees :— 
Pinus sylvestris, L. (Scotch pine). 


+ 


Ob River, 66°; Turukansk,. 65°. 
Mountains, east of the Lena River (64°), are the eastern 
limits of this tree! 


Betula odorata, Bechst. (alba, L., var.) (birch). Green- | 
land, 61° (shrub); Iceland, 65° {shrub to ten feet high) ; | 


Britain, 59°; Norway, 70° 50’; Kola Peninsula, 69° 30’; 
Kanin Peninsula, 67°; to the Ob River (66°), and from 


the River Kolyma (68°) to the Penshina Gulf (63°) and | 





Kamchatka ; on this peninsula it is a large tree. 
Quercus pedunculata, Ehrh. (Q. robur, L., var.) (com- 
mon oak). England, 58°; Norway (wild), to 62° 55’, and 


cultivated to 65° 54’; Finland (coast), 61° 30’ (Bjorne- | 


borg); St. Petersburg, Yaroslav, Perm, 58°. 
Larix europea, Dec. (including L, stézrien. Ledeb., and 
4d. dahurica, Turcz).(common larch), . Norway (europea, 
Dec), 66° 5’, (dahurica, Turcz), 59° 55’, both cultivated ; 





E er, White Sea, south-western shore of Onega 
Lake, Mesen (Kanin Peninsula), 67°; Petchora River, 
67° 30°; Ural Mountains, 67° 15’; Kara River, 68° 
(northern limit in Europe); Yenisei River, 70°: Boga- 
nida River, 71° 15°; Chatanga River, 72° 30’ (most 
northern limit of trees on the globe); Anabar, 71°; 
Olenek and Lena, 72°; Yana, 71°; Indigirka, 70° 45; 
Kolyma, 69°; Anadyr, 65°4 between Okotsk and Gishiga, 
_ o GW i Sakalin Peninsula, 49°; to Jeddo and the island of 
_ . .dSsunaschir, 43° 45. On the shores of Kamchatka the 
-darch is nowhere to be found; in the valleys of this 
» however, protected from sea winds, it is a very 
CTO E ao u ona 
t Middendorff, “ Sibirische Reise,” 
* Jb. p. 567. ” 
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Scotland, 59°; | 
Norway, 70° 20'; Kola, 69°; Petchora region, 67° 15’; | 
The Verkhoyansk | 


. They seem to prefer especially | 
the saliħe districts, and to be able to do long without |. 


Shores of the Okotsk Sea, Kamchatka, 













vated), 60° (wild) 
Narva, 59° 30 
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Petropaulovsk on Kamchatka, _ EU Ie at 
Ulmus campestris, L (Common elm-tree). Britain, 57°; 


Peace River, 56° 6'; On- 


2 3 
Hordeum vuigare, l (including hevxastich 


Yakutsk, 62°; Udskoi 
Scotland ; Norway, 69° 28’ ;. 


tand, 09° ; Asi. same latitude as. 
gare; Yenisei, 61°; Yakutsk, Kame 








Solanum tuberosum, l. (potato). Britain; Norway, 7 rey 
Russia, Pinega River, 65°; Turukansk, 65°; Yakutsk; 






* Middendorff, p. 573. rom 
* Grisehach, Die Vegetation der Erde,” vl: i, 
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Sitka Island , Mackenzie River, 65°, Canada, Labrador, 
58° 45, 1 Greenland 

Zea mays, L (Indian corn) This plant requires also 
a very warm summer to ripen its seeds In England ıt 
can only be cultivated as a green vegetable, on the 
western shores of Europe we can say that the cultivation 
1s only profitable to the 46th degree N lat, and in the 
valley of the Rhine it reaches to49° In North Germany 
the grain usually does not ripen In North America, 
however, it 1s cultivated in certain regions with profitable 
returns up to 51°N lat? The period of vegetation varies 
there between seven and ,three months To cultivate the 
varieties of such a short period in Europe ıs tried, but 
without result , they were transformed after a few gene- 
rations into the common corn 

Thus we see that, of the plants just named, the larch, 
the pine, the birch, and the aspen grow in Siberia, with its 
excessive continental climate, farthest to the north, yet 
many of the cultivated plants mentioned above, and 
almost all those of the temperate zone, are either culti- 
vated or grow wild in the sea chmate of Norway, to very 
high latitudes 

On the north-western shores of America the pme at- 
tains a considerable sjze (i$land of Sitka), in a climate 
with continual rain, but partly the same size is observed 
on the Rocky Mountains (eastern slope), where the climate 
is wholly changed 

In British Columbia the climate 1s continental, very 
cold m winter, yet the same gigantic trees as on the 
coast are to be found here , precipitation takes place in 
spring, but the amount is very great 

In Cahfornia, with itslargest coniferous trees of the world 
(Welhngtonta gigantea), rain falls chiefly in winter (No- 
vember to April) The enormous differences of coast and 
inland chmates of California are not apparently known 

In the southern parts of the Amur region in Asia there 
1s in summer a luxuriant vegetation , the annual precipi- 
tation amounts to 27 56 ifiches (about the same amount 
as in Germany), the plants much resembling those of 
Central Europe,’ and this notwithstanding a winter tem- 
perature much lower than observed in the most northern 
parts of Lapland, but the summer here 1s much warmer 
than in Europe under the same latitude, and precipitation 
occurs only im summer 

In the interior of Siberia the vegetation consists chiefly 
of coniferous trees , thus the luxurious growth in the re- 
gion just named must be caused by the influence of the 
sea climate, as Middendorff suggests,* though there is a 
mountain chain on the east coast The extensive forests 
of Russia and Siberia prove that an extreme continental 
climate ıs resisted by some coniferous and other trees, 
but ıt 1s evident that in general a sea climate with mild 
winters, and thus a long period of vegetation, suits them 
best 

As we have seen, the northern limit of the cultivation 
of corn reaches on the continent a much higher latitude 
than on the shores Qn the north-west coast of North 
America the island of Sitka (57° N lat) and Kadjak 
are on the extreme limit On the Faroe Isles, barley 
(this can only be the coarse variety) 18 cultivated, but the 
grain very seldom ripens ,* th€ cause is absence of sunlight 
on account of the continual cloudy sky, storms and pre- 
cipitation, causing low temperature in summer (mean 
temperature at Thorshaven, July, 49° 8), for corn wants a 
sunny climate, and to be under the direct influence of the 
sun’s rays This explains why it can be cultivated within 
the Polar Circle (Norway), where the sun m the summer 
season remains constantly above the honzon 

In North America, on the shores of Hudson’s Bay, the 
tree limit goes down to 59°, the corn hmit to 50° (Ontario) 

* Petermann, Geogr Wittherlungen, 1859, p 124 

? Richardson, vol n p 267 

3 Kuitthez, “ Vierundzwansig Vegetationsansichteft von Kistenlandern und 
irseln des Sullen Pe A 53 + Middendorff, p 763 

tation de 


5 Martns, “Sur la Veg PArchiBel des Feroé ” 
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On the shores of the Okotsk Sea corn cannot» be culti- 
vated at all, even on the south coast, under 50° N lat In 
Greenland the culture of corn ıs also ımpossıble The 
causes are the same as said above the sea winds, wet 
climate, and fog ın summer—thus want of sunlight 

Of all the cultivated vegetables, Raphanus sativus, L, 
et var (radish), Brasstca rapa, L, et var (turnip), and 
Brassica Napus, L, et var (rape), grow as far north as 
there are settlements—in Norway beyond 70° N lat , in 
Siberia to the Polar Circle, on the north-west coast of 
America to 64° 45’ (Nulato), and Redoute St Michael, 
63° 30, m the mteror to 67° (Fort Good Hope)! In 
Greenland rapes, turnips, cabbage, and salad are culti- 
vated under 70° N lat (Island Disko) 

The potato follows the above-named plants in their 
distribution to the north, and belongs also to the sea 
climate , at its northern limit ın Siberia, however, as well’ 
as in North America, it ıs the size of a walnut? In 
Greenland only the most careful treatment can produce 
eatable ones The plant never blossoms here? 

When comparing the vegetation of the extreme con- 
tinental climate with that of the extreme sea climate on 
the globe, the continental has the advantage , the South 
Shetland Isles, in 60°-63° S lat, are at the most 
southern limit of phanerogamous plants (only a grass, 
Aura antarctica, Forst ,1s found here), and on Cockburn 
Island (64° S lat) the last trace of vegetation is found 
(cryptogamous plants) At this latitude noith there is in 
Sibena a forest of very high coniferous tiees In the 
Antarctic regions there are several causes why vegetation 
ceases at such a low latitude, but these are all conse- 
quences of the chief cause, viz the fact that the whole 
southein hemisphere, with the exception of 1elatively small 
spaces, 1s covered with water , severe storms‘ combined 
with a very low summer temperature banish all vege- 
tation 

The extreme continental climate has also its disadvan- 
tages, but chiefly with relation to the cultivation of corn 
In the first place corn 1s very often destioyed by night 
frosts , they make the harvest uncertain 

The constantly fiozen giound is the chief cause why 
corn cannot be cultivated in Sibena beyond 62° (Yakutsk) 
The temperature of the soil in which the roots vegetate 
varies between 36° and 41° Thus notwithstanding the 
mean temperature of June at Yakutsk being 57° and that 
of Julv 62°,° the vegetation is relatively slow, though its 
period 1s the same as observed in Central Europe (ten to 
twelve weeks)’ The same period is observed in North 
America, at 63° (Fort Simpson), of the bailey (wheat 
does not come to maturity here) But harvests of thirty 
to forty times the amount of what was sown alternate 
in this clmate with years of no harvest at all® It is 
known that the native plants withstand the lowest tempe- 
ratures of the Siberian winter 

Returning to Europe, we have seen that even the 
chmate of the northern parts of the British Isles 1s not 
suited for many vegetables and other cultivated plants 
Itis Germany which has a climate where we can find 
almost all the plants of the temperate zone and those 
commonly cultivated, we see the vine in this country 
ascend farthest to the north, while corn and all vegetables 
ripen their seeds perfectly It ıs clear that the climate is 
best suited for the vegetation of this latitude 

Now 1f we compare the mean temperature of July in 
Germany with the mean for the latitude (for 50° N lat 
62°) calculated by Dove, we find that even in this country 

-e 


. Richardson, vol 1 p 214 2 Middendorff, p zoo ¢ 

3 Von Etzel ‘‘Gronland geographisch und statistisch beschrieben,” p 282 
(Stuttgart, 1860) 

4 Lowest reading of the barometer by the United States Exploring Expe- 
dition under Wilkes m lat 65° x5’, 27 50 (see ‘‘ Narrative of the Expedition,” 
vol n p 28r (London, T] 

5 In lat 64° 5’ mean tefnperature of January 1843, 31%, im 62°%-86° in 
February, 31° (sce Ross, ‘* Voyage in the Southern and Antarctic Regions,” 
vol u pp 352 360 
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the summer temperature in general is only a few degrees 
above the calculated, Germany 1s crossed in July by the 
isotherm of 68°, and Britain by that of 59° but the differ- 
ence in vegetation 1s not caused by a difference in mean 
temperature of 9°, but by the difference m the amount of 
Sunshine 

Thus we come to the conclusion that a mixed climate, 
with relatively mild winters (the anomaly of temperature 
for January 1s for Germany about 19° on the 5oth parallel 
of latitude) and warm sunny summers, is the best 
suited for the vegetation of the temperate zone 

Flushing M BERGSMAN 
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NOTES 
THE International Congress of Hygiene will sit at the Hague 
from” to-day till the 27th mst Papers will be read by 
Messrs Pasteur of Paris, Finkelberg of Bonn, Stephen Smith of 
New York, Marcy of Pans, W. H Corfield of London, Emile 
Tiélat of Pans, J Crocq of Brussels, and A Corradi of Pavia 


THE International Medical Congress at Copenhagen has been 
a great success The next meeting will be held at Washington 
in September 1887 On behalf of the Collect.ve Investigation 
Committee of the British Medical Association Sir Wilham Gull 
delivered an interesting lecture on the Inteinational Collective 
Investigation of Disease A resolution for the establishment of 
a Permanent International Committee for the Collective Inves- 
tigation of Disease was received with acclamation 


IN an interesting descriptive article ın the 7iwes of yesterday 
on the Health Exhibition Biological Laboratory, the wter 
makes some forcible remarks on the position of research in this 
country ‘Just as the advantages of such an institution as the 
projected Marine Biological Laboratory were illustrated and 
brought home to the mind by the International Fisheries Ex- 
hibition of 1883, so the present Health Exhibition should, as 
one outcome of its usefulness, lead to the foundation of some 
such institution for the extended and systematic study of the 
minute organisms which there is ieason to believe are the 
causes of many forms of disease in plants, ın animals, and in 
man In Germany the State, recognising the value of the 
labours of Dr Koch, contributes, though not very largely, to 
the prosecution of 1esearches which give promise of invaluable 
results to all mankind France, too, has acknowledged the 
practical characte: of the benefits which have in some measwe 
already resulted fiom the experiments of M Pasteur In 
this country, where the State endowment of research 15 
haidly admitted ın principle, and where we have, peihaps too 
long, been content to leave all scientific research which was not 
directly remunerative to be pursued, with few attempts at or- 
ganisation, by the few private individuals who, having the 
means, care to devote tıme and money to such objects, students 
of biological science are wondering whether the Royal College 
of Surgeons will apply some portion of the splendid bequest of 
Sir Erasmus Wilson to the purposes of research in this compara- 
tively little-known but interesting field of mqury Without 
entering upon debatable ground, it may be smd that in the small 
model laboratory for biological reseaich, fitted up under the 
direction and now under the charge of Mı Watson Cheyne at 
the Health ExlMibition, the public may see and leain enough to 
convince the most sceptical of the vital importance of the know- 
ledge which it 1s the purpose ofsguch observations and experi- 
ment? as are there exemplified to obtain ” 


PROF G F ARMSTRONG, of the Yorkshire College, Leeds, and 
formerly of Montreal University, wiites to the Zimes of Monday 
lastwdiawing attention to the liberal piowision made for technical 
education in America The Americans, he maintains, ate a 
generation ahead of us in this gespect At the same time he 
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draws attention to the dange: of neglecting the preliminary 
general culture which is absolutely necessary as a sound founda- 
tion for any special training 


Ir is worthy of note that the Roman Catholic Church of St 
John, built by the Marquis of Bute, at Old Cumnock, Ayrshire, 
has iecently been fitted throughout with the electric hght under 
the personal superintendence of Mr Willam Massey, of Twy- 
ford There are in all about seventy glow lamps of twenty 
candles each, and the effect 1s very perfect, the architectural 
features of the building having been carefully studied and the 
lamps arranged with due regard to the religious character of the 
place The necessary current 1s supplied by means of a dynamo 
and steam-engine placed in a small house hidden among the 
trees of the churchyard, where it 1s also intended to generate 
electricity for working the organ bellows 


a Ld 
THE inauguration of the Jouffroy statue at Besançon took 
place on Aug 17 According to the French notion the Marquis 
de Jouffroy .s believed to have been the real inventor of steam 
navigation, and the precursor of Fulton M de Lesseps was 
present at the ceremony 


THE effect of cheap interior telegraphy has been felt most 
happily in France, where the number of telegrams has multiplied 
in the most extraordinary manne: Last year there were 58 
telegiams for each Ioo0 inhabitants . ° 


A FRENCH surveying vessel, the Henri Rivière, so called after 
the great explorer who lost his life ın Tonquin, 1s to be sent to 
the higher waters of the Songko1 or Red River, not only to keep - 
order among the pirates there, but also to survey the districts 
adjoining, and correct the inexactness of existing maps of the 
course of the river As the ancient Khmer kingdom, Cambodia, 
has now been practically annexed to France, we may soon expect 
that the centre and eastern coast of the Indo-Chinese peninsula 
will be as well known to us as Br¥tish India now 1s, for the 
French spare no money or pains to study then colonial posses- 
sions thoroughly 


AT the last meeting of the Paris Academy of Sciences, M F A 
Forel described some pecul.ar luminous phenomena fiequently 
obseived by him and others during the spring and summer of 
this year at Morges on the Lake of Geneva, and especially on 
the Alps When the sun was half veiled in white vapours, the 
clouds at Morges presented a regdish appearance at a distance 
of 20° or 25° fiom the solar disk But the light effects were far 
more vivid when seen in the pure atmosphere of the Alpine 
regions , and in clea: weatner, that is to say, almost every day 
during -the last fortnight, they weie distinctly observed in the 
upland valley of Saas-Fée, Canton of Valais The sun ap- 
peared as if encircled by a silvery white halo, very bright and 
lustrous, somewhat similar in appearance to the weird glow 
noted ın the fist phase of the ciepusculai displays so frequently 
observed during last winter This hafo, whose radius may per- 
haps have measmed some 12°, was itself surrounded by a broad, 
reddish corona with badly defined hmits, whose orange or violet 
tints blended on the inner sid® with the silver: halo, and out- 
wardly with the azue sky In breadth this corona was about 
equal to the radius of the halo For a considerable distance 
from the sun the sky beyond these effects was of a deeper blue 
than usual, as was evident especially in the evening, when the 
setting sun disappearing behind the snowy Alpine crests seemed 
to impart to the western regions the shifting hues of a stormy 
sky One might fancy the sun visited by a great dust-cloud, 
but for the fact that, bevond these displays of colour, ıt was as 
luminous as ever, the firmament itself as gerene, with deep azue 
tints, the transparency of which nothing seemed to impair. The 
phenomenon attained its gieatest intensity on July 23, a lovely 
midsummer day, when it was also observed at Sand-Alp in the 
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Canton of Glaris, at Kandersteg n the Canton of Berne, and at 
Charmey in the lower Valais On the same day M Auguste 
Aicimis noted crepuscular glows at Madiid analogous to those 
of last winte He remaiked ın particular a bight corona 
around the sun, of a silvery white and with a diameter of about 
43° On the Alps the display remamed more or less visible 
every day , but since his ieturn to the plains on August 8, M 
Forel lost all traces of ıt He was assured by several observers 
that the phenomenon had been constantly noticed ın Valais 
during the spring and summet of the present year M Forel 
asks whether it ıs to be regarded as a sequel to the surprising 
series of optical effects successively observed in the vaious re- 
gions of the globe since the tremendous eruption of Krakatoa 
on August 27, 1883, effects which in Ewope reached then cul- 
minating point in the crepuscular glows and auioual displays of 
last November, December, and January In connection with 
the same subject M Jamin remarked that similar phenomena 
have been observed at Paris and in various parts of” France 
dung the exceptional heats of the last few weeks 


LIEUTENANT GREELY has published futhe: details respecting 
his three yeais’ residence m the Arctic 1egions He says the 
extiemes of temperature at the camp on Discovery Bay, which 
they had named Foit Conger, was from 52° above freezing-point to 
66° below In F ebruary 1883 the mercury was frozen into a 
solid mass, and*continued in that state foi fifteen days The 
ordinary outdoor clothing of heavy flannels was, found to be quite 
sufficient even on the coldest days The extieme range of the 
barometer was from 29m to 31fin The electiometer registered 
nothmg The awora ‘was*noiseless, which 1s contiary to Sir 
George Nares’s experience in 1876, but it was sufficiently bight 
to cast a shadow The tide at then most northern settlement 
flowed fiom the noth, that at Cape Sabme came from the south 
The northern tide was two degiees waither than that fiom the 
south In Lady Franklin Bay*it 10se eight feet, and the Cape 
Sabine tide twelve feet. Surf was seen twice. The temperature 
of the water at the earher camp averaged thiee degiees below 
feezing-pomt Dung two yeas only two small sea fish were 
caught, but m Lake Alexander fine salmon weie taken 
Between Capes Bryant and Buitannia Lieut Lockwood found 
no bottom with a Ime of 155 fathoms At the furthest pomt 
north which Lieut Lockwood reached there was no Polar cu- 
rent, nor did he discover any open sea The only seaanimals 
met with weie the walrus and elifferent species of seal The 
vegetation was similar to that seen all over the extreme north 
At Lady Fianklin Bay the deflection of the magnetic needle 
was 104 west The coast of Gieenland t:ended in a north- 
easterly direction as fai as ıt cld be traced Lieut Greely 
thinks the Pole will neve: be reached, unless every condition 
which has hitherto been unfavourable should be simultaneously 
favourable The only route at all likely to prove suc- 
cessful 1s, he thinks, by Fianz Josef Land The Polar pack 
generally, which was reported by Di Pavy and Lieut Lock- 
wood to have been seen by them, almost certainly, Greely 
considers, proves the existence of an open Polar sea No 
hardship was experienced by the Aploreis while they 1emaimed 
at Fort Conger, and if then physical condition had not de- 
generated the survivois believe they could have 1emained there 
ten years $ 


UNDER the title of “ Bosquejos Ethnologicos,” S Carlos von 
Koseritz has just published in collective form a seues of papeis 
contributed by him during the last three years to the Gazeta de 
foto Alegre on anthropological subjects in the province of Rio 
Grande do Sul and other parts of Brazi A chief object of 
these papers ıs to place oh permanent iecord the general conclu- 
sions based on a comparative study of the extensive ethnological 
colection to the foimagion of which the writer had devoted 


fifteen years’ patient labour, but which was unfortunately com, 


pletely destroyed ın the disastious fue at the BiazhaneGeiman 
Exhibition of Poito Alegre last yem The collection compnsed 
over 2000 objects of all soits, but chiefly rude and polished stone 
implements brought together from varous pats of Rio Grande, 
and generally corresponding to those of the stone epochs in 
Europe But those of a strictly Paleolithic type appea to be 
very 1a1e, and as they occur piomiscuously with Neolithic objects, 
the author infeis that ıt is ampossible to determine a Paleolithic 
antecedent to a Neolithic age in Brazil A few rudely wiought 
dioute o1 nephiite weapons occur, as well as some quartz airow- 
heads fashioned with peat labour But the great majority of the 
aims and utensils are of more or less polished diorite Many 
were found associated with the 1emains of the Megatherium, of 
the Rhinoceros tichorrhinus, and the cave beai, thus confixming 
the conclusions alieady deduced fiom the discovery of the fossil 
man of Lagéa Santa ın Minas Geraes, and arguing as great an 
antiquity for the omo Americanus as for the River Duft men of 
the Old World At the same time the writer considers that 
the earhest inhabitants of South Brazil were quite distinct from, 
and of a much lower type than, the Charruas and other tribes in 
possession of that region duning the historic penod This con- 
clusion is based especially on the evidence afforded by the 
skeleton recently found ın a shell-mound on the banks of a fiesh- 
water lagoon nea) Cidiena, within thiee miles of the present coast 
of Rio Grande Dung its removal to Porto Alegie, this skele- 
ton, which must have been many thousand years old, got broken, 
but the skull has been carefully 1estored by Theodore Bischoff, 
and presents the same 1emarkable chasacteiistics as two others of 
unceitain origin preserved in the National Museum of Porto 
Alegue It ıs even of a more decidedly bestial type, with 
excessive prognathism of the upper jaw, extremely long and high 
cranium (hypsistenocephaly}, depiessed brow, prominent super- 
chary arches, impaiting altogethe: a most ferocious expression 
to this specimen, which from the worn state of the teeth seems 
to have belonged to a veiy old man Altogether the Cidrena 
skull completely confirms the views of Laceida regarding the 
prehistoric 1ace associated with the shell-mounds of South Brazil, 
aiace which appears to be at present best represented, at least in 
some of its salient features, by the fierce Botocudos of the 
Aimoies Mountains futher north It seems to have come 
o1iginally fiom those highlands, and the author thinks it probable 
that the men of the Santa Cathaina and Rio Grande 1efuse- 
heaps all belonged to the same aboriginal stock 


THE glacieis of the province of Teek, m the Caucasus, aie 
the subject of a vivid descnption by M Dunnik, 1n the last 
numbei of the Memoirs of the Caucasian Geogiaphical Society 
{vol xm) Waith the exception of the Adyl glacier, all those 
visited by M Dinnik have been 1apidly decreasing dunng this 
century The great glacier of Bizinghi, one of the largest in 
the Caucasus (it 1s nine miles long, and one mile wide about 
the middle), has two gieat terminal moraines, one mile below its 
piesent end, and several lateral moraines, some S00 yards dis- 
tant fiom its present borders, some of which still conceal masses 
of ice unde: the boulders and mud On its western border 
an old moraine 11ses at least 200 feet above its surface The 
same 1s tiue with 1egard to the great Azaou glacier of the 
Elbrus Even the inhabitants have witnessed the retreat of 
glacieis, and they 1emembe: the time when the eBizinghi and 
Muirghi glacieis, now one mile distant from one another, were 
connected together at then ends » Besides these relatively recent 
moraines, there are around the glaciers several others the boulders 
of which are much moire worn out and more rounded, which 
testify to a former still greater extension of glacieis As to the 
Adyl glacie:, 1t was also decreasing when a formidable mass of 
mountain above ıt fell info the valley some eighteen yeas ago, 
It was broken to pieces, and its debris thickly covered the 
glacier fo. some five miles TH® debris, which have still at 
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many pfaces a thickness of several yards, have protected the ice 
from melting, and have made ıt advance down the valley 


THE last number of the Memoirs of the Caucasian Geographi- 
cal Society (vol xın pait r) contains a series of very interesting 
papers M Dinnik contributes three papers, ın which he de- 
scribes his wanderings through ‘‘the mountains and gorges” of 
the provinces of Terek and Kuban in Ossetia and about the 
sources of the Rion. The autho: devoted his attention especially 
to the glaciers of the tiacts he visited, but his descriptions give 
a very striking picture of the general characters of the region, of 
its flora, and especially of its fauna His remarks on this last 
will be most welcome to the zoologist and geographer M 
Weidenbaum gives an historical sketch of the different ascents 
of Ararat, and of the scientific conquest of its summit, so boldly 
denied each time by the Armenians, who do not admit that 
human feet may step on the virgin snow of the holy summit 
The ascents of Touinefoi, Parrot, Abich, Khodzko, Messrs 
Freshfield and Tucker, and Bryce are described by the author 
M Lessa: contributes a paper on his journeys to South Turco- 
mania, Merv, Chardyw, and Khiva (already known from what 
has appeared in the St Petersburg /zzestza) M Rossikovy gives 
a nairative of his journeys to the Upper Daghestan and Chech- 
nia, and describes also two villages, Konhidatl and Enhelt, situ- 
ated in the goige of the Andian Koyson, the inhabitants of which 
are engaged in salt-mining Two lithographs give an excellent 
idea of this crow’s nest ın the mountains, the flat-1oo0fed houses 
of which are built upon one another, offering at the same time 
a means of defence and an economy of the poorly-allotted space 
on the slopes of stony crags 


In a former paper to the Russian Chemical Society, Prof 
Mendeléeff had arved at the concluston that the dilata- 
I 
I= k? 
where 4 ıs a module which vaues for diferent liquids, and 
increases with thetr volatility The 1esearches of M Van 
der Vaals, combined with the above, have enabled Messrs 
Thorpe and Rucker, in the Apul number of the Journal 
of the London Chemical Society, to establish the 1emarkable 
relation between the absolute tempeiatwe of boilmg 4, reckoned 
from the absolute zeio (- 273°), the volume V, measured at a 
temperature ¢, and a constant a, which seems to be near to I 995 
or 2 Now, in a communication to the Russian Chemical 
Society (vol xvi fasc 5), Prof Mendeléeff shows that, if the 
dilatation of gases and that of liquids be expressed by the 

formulze—- 


tion of liquids can be expressed by the formula V = 





V, = t+atand Y= 1 
á a a ae 


which would give 24 =- ~ a and the constant a be taken 
a 


Zh et 


equal to 2, we recerve— 
I 


where &£ and ⁄ aie determining one another This deduction is 
confiimed, 1n fact, by direct measurements The finthe: pro- 
gress in the mechanics of liquids, he says, must be expected from 
new experimental and theoretical reseaiches into the compuessi- 
bility of liquids at different tempeiatuies and into its relations to 
the modulus “of dilatation , the fundamental equation of liquids 
must express the relations between their volume, temperature, 
and presswe, as 1s the case f8r gases As toa cemplete con- 
ception of the ideal state of bodies, 1t must contain also the 
relations to their molecular weight and composition 


THE ‘‘ Handbook of the St Nicholas Agassiz Association,” 
issued by the President, Mr Haslan H° Ballaid of Lenox, Mass r 
is a little work of great interest, and should also be of much 
utility to those who desire to fain up the young with a love foi 
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Nature, and a desire to study her products and ways The Asso- 
ciation had a very modest beginning Mr Ballard was teaching 
1n a school ın Lenox, and ın 1875 got his pupils to band together 
for the observation and study of natural objects ‘‘It was the 
outgrowth of a life-long love for Nature, and a belief that educa- 
tion 1s incomplete unless it include some practical knowledge of 
the common objects that surround us” The idea was actually 
derived from a similar association in Switzerland, took root and 
flourished in Lenox, and after a few years the President thought 
that ıt might be extended to other places The assistance of the 
editors of the well-known St W&holas magazine for the young 
was then invoked, and m 1880 a general invitation to others to 
join in the work appeaied in that periodical The response was 
very gratifying Classes have been formed in various towns under 
the direction of the central organisation, and now 659 local 
scientific soc’eties are at work with over 7ooo students Nor 1s it 
confined to the youth of both sexes, although originally intended 
for them, for the parents m many instances join, and there are 
some ‘‘ chapters,” or classes, wholly composed of adults Still 
the work is principally among the young, and Mr Ballard notes 
that the Association has found a wide field of usefulness m con- 
nection with public and private schools Many teachers, he 
says, who have not been eble to find a place for natural science 
in the ordinary school curriculum, and who have yet felt that 
their pupils should not giow up strangers to the flowers, trees, 
birds, and butterflies, hav2 been glad to devote an hour once a 
fortnight to the guidance >f a meeting devoted to these studies 

The ‘* Handbook,” after describing somewhat enthusiastically 
and picturesquely the advantages of fhe Association, proceeds to 
give directions as to the formation and conduct of a class Then 
follow chapters on the plen of work, how to make a cabinet, to 
collect specimens, what to do in winter and ın the city, and so 
on—1in fact, directions for the young student in every department 
of natural history to whict he cduld tun his attention A list 
of books recommended and of the various bianches of the Asso- 
ciation conclude the httle book Almost every State inthe Union 
is 1epresented among the branches, some of them very numer- 
ously, while foreign counirles are represented by Canada, Chih, 
England, and Scotland Onthe whole Mr Ballard has_a very 
gratifying story to tell of successful and voluntary effort, and we 
have no doubt that his little book will lead to a large increase in 
the Agassiz or simular associations by showing how easy it 1s to 
organise and work a ‘‘chapte®,” and the benefit derived from 
study carried on in this way 


In the Report of the Bureau” of Education of the United 
States for 1881 (see NATUREgvol, xxix p 506) the increase of 
a class of illiterate population recorded in the census of 1880 
was touched upon A Circular recently issued by the Bureau 
goes more thoroughly ino the subject, and carefully compares 
the numbers of all the different classes of the population which 
came under this head at the last cefisus with those of the census 
of 1870 = It 1s satisfactciy to find, from the safe ground of such 
statistics, that the late alarmist assertions of the terrible growth of 
an uneducated proportion of population ıs true only of five States 
out of forty-seven, vız Maine, New Hampshire, Cahforma, 
Montana, and Nevada In other States, and on the whole, the 
ratios of ignorance to education werg diminished, even in the 
Southern States, where 30 large a proportion of the inhabitants 
have a tendency to ‘‘helpless over-production ” Nevertheless, 
1t is true that the absolute number of illiterates has imcreased, 
in spite of philanthropic as well as Government efforts, by over 
half a million in these States, and not among the coloured 
population only There were 46,000 mpre in the Pacific States; 
and thnuteen white children out of a hundred throughout the 
whole States ‘‘esc&ped the combined influences of church, day 
school, Sunday school, and family tenching” The objection 
cased in England to the franchise being given to an uneducated 
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class 1s urged most strongly ın an appendix to this Cneular, as 
being far more dangerous in the Umited States, where custom 
exerts no check Since the danger 1s equal to the whole Union, 
while the burden of meeting 1: falls so heavily on certain States, 
it Is again strongly wged that a part of the expense should be 
met by national taxation 


THE writer of the second Circula: of Information published 
this year by the United States Bureau of Education trusts that 
the Shorthand Society of London will throw light upon the 
history of their art, as the matefial is quite inaccessible to the 
Ameuican student Yet his industiious researches there enable 
hım, after speaking of the shorthand invented by Cicero’s freed- 
man, and of its revival by Dr Timothe Bright in Queen 
Ehizabeth’s tame, to append the names and dates of more than 
400 authors of English systems, a catalogue, 100 pages long, of 
writers and their works on the subject, and 112 alphabets of 
various dates, from 1602 to 1882 He is able also to quote 
thirteen monthly publications ın the United States and Canada 
on this subject Itis to be hoped that, in this ait as m natwe, 
the result will be the survival of,the fittest (Mr J Pitman’s 
system already counts its 8roth thousand of copies issued), and 
one 1s inclined to wonder whether some full and skilful system 
of denoting sounds might not be worked out, which would 
render unnecessdry the more partial working of phonetic 
spelling 


THE culture of the tea-tree in Transcaucasia, which has been 
recently advocated by D} Woeikoff, has already been success- 
fully carned out on a small scale for several years—as we learn 
from a recent communication of M Zeidhtz to a Russian news- 
paper. It was an Englishman, Mr Marr, who has inhabited 
Tianscaucasia since 1822, who brought to a flourishing state 
the Crown gaiden at Ozurghety, and embellished ıt with a 
number of lemon, orange, and tea trees, these last numbering 
moire than two hundied After the Crimean war only twenty- 
five tea-trees were giowmg in this garden, and according to 
Mr Marrs advice they were transplanted to a pitvate estate at 
Gora, close to Tchakhataom Since the estate has changed its 
propitetor, only two tea tiees have remained, but still they con- 
tinue every year to flower and to give fit, and M Zedlitz 1s 
sure that 1f the culture be senously tried ıt might be successful 
in the valleys of the Koura and Rion 


° 

THE additions to the Zoological Society’s Gardens during the 
past week include a Ring-tailed Coati (Nasua sufa d) from 
South America, presented by Miss K M Battam, two Pata- 
gonian Cavies (Dolechotis patachoneca) from Patagonia, a Harry- 
rumped Agout: (Dasypy octa prymnolopha) from Guana, a Ring- 
tailed Coat: (Nasua rufa) fiom South America, two Rufous 
Tinamous (&Aynchotus 2 2ufescers) from Brazil, two Tuberculated 
Iguanas (Jguana tuberculata) from the West Indies, two Huanacos 
(Lama huanacos 6 3) fiom Bolivia, presented by Mr Frank 
Pansh, CM ZS „a Gray Parrot (Psittacus e tthacus) from West 
Africa, presented by Mr E T Holloway , a Vulpine Phalanger 
(Phalangista vulpina) from Australia, presented by Mi H 
Livermore , two Smooth Snakes (Covonella levis), European, 
presented by Mr W H B Pain, a Two-stieaked Python 
(Python bivittatus), a Reticulated Python (Python + eteculata), a 
Two-banded Monitor (Vaz anus saivaior), a Fiinged Tiree Gecko 
(Ltychoz00n homalocephala), a Javan Porcupine (Hystrix zavanica) 


fiom Java, presented by Dr F H Bauer, CM ZS , two! 


Mountain Ka-Kas (Nestor notabues) fiom New Zealand, a Three- 
coloured Lory (Zoraus tricolor) from New Guinea, a Severe 
Macaw (47a severa) fr¢m Brazil, deposited, ten Common 
Chameleons (Chameleon vulgaris) fiom Noth Afiica, two 
Biazilian Canamas (Car rama cristata) from Biazil, purchased , 
a Somah Wild Ass (Ey@us somaliutus 6) fiom Somalı Land, 
received in exchange 
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OUR ASTRONOMICAL COLUMN 


SCHMIDT’S VARIABLE-STAR IN Virco —Piof Schyellerup, 
wiiting from the Obseivatory, Copenhagen, on August 9, thus 
expiesses himself with reference to a note which appeared in 
this column on his identification of the above object ——‘‘ On the 
aiticle that ıs to be found ın NATURE, July 31 last, about this 
star, allow me to make some essential remarks The author 
entnely misconceives the sense of my note ın Sfifi It does not 
at all concein No 19 Ptol , but only sets out that Lalande 25086 
takes that place where must have been the star which Sûfi saw, 
and I may yet maintain the correctness of the note I only ask 
the autho: to look at Bremickei’s map, Hora XIII , he will 
find there that Lalande 25086 has just equal distances from Spica 
and from #4 Virgimis (Ptol 17), and, what is move, that this 
distance ıs nearly one and a half times the distance between 
Spica and 4 Vuginis, very conformably to Sifi’s remark in the 
text ‘Entre elle (19) et al-simak (a Virgims) vers le sud-est, 
il y a environ une coudée et demie, et entie elle et la 17¢ ly a la 
même distance Avec al-simak et la 17° elle forme un trangle 
isoscéle, cette étoile étant au sommet? Itis also to be remarked 
tnat Sif has before declared the distance between No 17 and Spica 
as ‘environ une coudée,’ that 1s, nearly 2° 20° What is here sad 
about 19 (Sif) does not at all agree with the position of No 19 
by Ptolemy, whichis also pointed out by Safi himselfas follows 
‘ La latutude de cette étoile, indiquée dans le livre de Ptolémée, 
se tlouve erronée, parce que, au ciel, elle se fait voir autrement 
quelle ne tombe sur le globe ’” Weare glad to print Prof 
Schyelleiup’s explanation of the purport of his note, it 1s quite 
possible that others may have interpreted ıt as we did 


THe New Come1 —Several orbits for this comet have been 
published in the Astronomtusche Nachrichten, founded fo. the 
most part upon the position obtained on the night of discovery, 
July 16, and on M Trépied’s obseivations on July 23 and 29, 
wheie there appeais to have been at first some doubt as to the 
comparison-stat The middle observation ıs not welliepresented 
by any of these parabolic orbits, and Prof Weiss conjectures that 
there 1s considerable ellipticity, at the same time remarking that 
acertain general resemblance exists between the elements of the 
present comet and those of the lost short-period comet of De 
Vico, observed in 1844, but not found since that year In the 
unceitainty which seems to have attached to the observations at 
Algiers, ıt would not be safe to speak confidently as to the natme 
of the orbit, thoughit may be decided in a very short time 

Piof Tacchini has kindly communicated the following obsei- 
vation made at the Observatory of the Collegio Romano — 


poe M T Bight Ascension Declination 


m 8 m S a ! “a 
August 9, at 8 31 50 16 51 20 14 —36 56 255 
The comet was very faint, and the observations, by Prof, 
Millosevich, are a little uncertain 
The best parabola, according to Piof Weiss, has the following 
elements — 
Perihelion passage, August 17 5109 G M T, 


Longitude of perihelion 301 57 24 
ascending node 357 45 51 

Inclination 7 2 31 1884 0 

Logarithm of perihelion distance 0 147982 


Motion—direct 


The most 1eliable elements of De Vico’s comet of 1844 are 
those given by Biunnow 1n the Ann Arbor Astronomical Notices 


BRORSEN’S COMET —From a note of Prof Krueger’s in the 
Astronomische Nachrichten, 1t seems that Di Schulze has not 
been able to undertake the calculation of the perturbations of 
this comet since its last appearance in 1879, and accordingly the 
rough ephemeris lately given in NATURE 1s transferred to that 


journal 
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THE FORESTS OF N@RTHERN EUROPE 


A VERY recent 1eport has appeared on this subject in the 

shape of a small Blue-Book which deals with the various 
aspects of the forestry question ın certain of the more northerly 
States of Europe, such as Germany, Russia, Norway, Sweden, 
Coburg, and Gotha The Report, which contams matter of 
great interest In many ways, 1s the outcome of the proposals of 
Dr Lyon, MP, to iehabilitate_the ancient forest system M 
Ireland, and although the gieatér part of it deals with the 
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admimstrative and commercial 1esults, m themselves of geat 
value, many facts ae elucidated which bear upon the natural 
history of the countries unde: d.scussion The Duchy of Gotha 
contains a forest atea of 32,054 hectares, of which at least 94 
per cent aie massed together ın the Thuring.an Forest, whilst 
the remainde: cove: the height above the plains, at an elevation 
of about goo metres above the sea The geological formation of 
these heights is for the most part Lower New Red interspersed 
with thick veins of porphyiy, while that on which the plain 
forests are situated is limestone At least 85 pei cent of the 
Gotha tiees are pine, the remainder consistmg of laich, oak, 
maple, ash, buch, and elm The Duchy of Coburg does not 
possess half the forest area of Gotha, there being only 15,718 
hectares altogether, of which 86 per cent 1s pme Considering 
the minuteness of information which is gatLered together by 
most of the German Depaitmental Bueaus, it 1s surpiising how 
difficult it is to obtain statistical knowledge on the subject of 
forests, the reason being that each State has its own Department 
of Aguiculture, quite nrespective of the Impeiial Administration 
Piussia, howeve1, seems to have been more awake than the 
otheis, to the desnability of attempting to cultivate othe: than 
indigenous trees in the kingdom, and in the Budget fo: 1880, 
no less than 50,000 maiks (25007 ) was set aside for the pui pose 
The following list was made out of new trees, but as there has 
not been any futher mention of their introduction in subsequent 
Reports, ıt 1 uncertain how far the pioposal was really cairied 
out The trees were as follows — 


HABITAT 
North America, eastein portion 


NAME 
Pinus rigida 
Thuja gigantea 
Juglans nigra 
Carya alba 
C amara 
C aquatica 
C tomentosa 
C porcina 
Quercus 1 ubra 
Populus momlifera 
Abies Douglasu 
Pinus ponde osa 
Cupressus Lawsomana 
Junipa us Virgimana 
Acer Nerundo 
A succharius 
A dasycai pum 
Betula lenta 
Abies Nordmanniana  Carcasus 
Pinus Latico Southein Europe 
` Picea sitchensis Japan. 


Noth Ameca, western poruon 


The estimated mea of forest land ın European Russia 1s about 
146,460,000 dessiatines {1 dess = 2 69 acres), o1 33 pei cent 
of the total aea of the countiy, compaired with which Austia 
has 29 per cent , Germany 26, Fiarce 19, Italy 18, and Turkey 
14 Itisa diawback to Russia that her forests are so unevenly 
concentrated, at least three-fifths being situated m fou: Govern 
ments, leaving but two-fifths to the othe: forty-five Asa rule, 
the further one tiavels south in Russia the less forest 1s met with, 
the Governments of Aichangel, Wolgoda, Olonetz, and Peim 
‘possessing 60 per cent , while in those of Poltawa, Bessarabia, 
and the countiy of the Don Cossacks, there 1s not more than 
4 pei cent Itis an undoubted fact that Russian timber 1s on 
the decrease , and ten years ago M Aschakow m his evidence 
before a Commission to inqwre into the condition of the forests 
in the Ufa, stated that the whole of that pait of the countiy 
was threatened with an absolute want of wood, hundieds of 
thousands of tiees being stripped for the sake of the bark and 
the roots Naturally the evil does not stop here, but the cl- 
mate also ghows a considerab.e change—the rivers, such as the 
Bielaia, showing each year a smaller volume of water Floods 
are more fiequent, property 1s destroyed to an alarming extent, 
the beds of the niveis silt up§ and the navigationebecomes annu- 
Ally more and moe unceitam Fiom observations made at 
Kıeff, the winter lasts longer, and the harvests ale not so pro- 
ductive as of yore, while Dr Giimm notes that vers which 
once had a reputation for abundance of fi-h, the banks of therr 
erivers bemg well covered with timber, aie now as deficient as 
formerly they were rich, and he attributes the change to the 
dearth of insects, whose larva fuinish food for the fish Another 
evil ausıng from the destruction of tLe forests 1s the much gieaters 
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liability to hailstorms _ and ın this respect the same complaint 
comes from France, Germany, and Switzerland Indeed, dis- 
tucts that were once wooded, rarely, 1f ever, suffered from hail- 
storms , and the converse has been noted that, where new trees 
have grown up, the storms have been less and less severe 

So general has beer. the conviction that this forest destiuc- 
tion 1s causing serous damage to the country, that a society 
has been formed at Moscow to conside: the question, and engi- 
neers have been sent with a view of ascertaining the height of 
the water in the 11vers duiing the spring, the changes in the 
numbei and size of the lakes, the changes which have taken 
place in the character of the gummer and winter seasons, par- 
ticularly as affecting the vegetation and the growth of plants M 
Wagnei, in an article m the Aowce Vremya, 1882, considers 
that the systematic forest waste willlay Westein Russia open to 
the action of the south-east wind, and thus bring undue dryness 
and contagion from Central Asia, and according to the latest 
accounts of the advarce of the Sibeiian plague? M “Wagner’s 
prognostications seem in a fair way of fulfilment ~ 

The climatic conditions of Russia are such as to allow a gieat 
vaitety of tiees to floursh If a hne be diawn fiom Orenbug 
towaids the west, through the Governments of Samara, Pensa, 
and Tamboff, as fai as lula, arid thence to Charkoff, Kieff, and 
Volhynia, the deciduous tiees will be found to predominate to 
the south, and the con.feiofis trees to the north As fa as 67° 
N lat Pinus sj lvesiris 1s the most universal tiee, being found in 
the south, indeed, onlv in isolated patches It extends north- 
wads as far as 70° N lat, and eastwards as fai as the Petchoua, 
its southein boundary being at 444°, theugh? passing ove: the 
steppes, ıt isagain seen in the Caucasus at fiom 414° to 43° 
aA bes excelsa 1s the next common, bemg found in Finland as far 
north as 683°, while mm the east the piedominating tiee is 4 
obovata A siburca extends to 64°, and not futher south than 
Nyni Novgorod The luch (Z@zx eizof@e) is only met with 
in Poland, though Z. sibra inhabits the Government of 
Oloneiz, Nyni Novgorod, and the U1al as far as the 11ver Sak- 
maia (52°), and 1s in mgh repute foi shrp-building purposes 
The cedar (Pinus cezb7a) extends north-east to 644°, and also 
in the noithern pat of Oienbmg to 51° There are laige forests 
of this pime in Perm ind Vofgoda, and an extensive tade 1s 
called on in the expoitation of cones As to the deciduous 
tiees, the birches (Betula alba, B pubescens, B verrucosa, B 
fituticosa, and B mana) ae very general thoughout Russia, 
being found on the Petchora in 67° N lat, as well as in the 
Ciimea and the Caucasus The oaks (Quercus pedunculata) have 
the same 1ange southward, but are not met with on the noth 
furthe: than St Petersbuigh and Southein Finland, and not at” 
all east of the watershed of the Ural The variety known as 
Q pedunculata tardiflera qows in the Governments of Kueff, 
Poltava, Chaikow, and Vouonetz, and ıs the only oak that 
flourishes ın the Crimea @ obur and the beech (Fagus syl- 
valca) have then homes in Poland, Podoha, Volhynia, Bess- 
arabia, the Ciimea, and the Caucasus The aspen (Populus 
tv emula) 1s found all ove: the land as fai as 66°, and isa valuable 
industital tree, being usedgin paper-making The lime-tree 
also (7iha parvifolia, is valuable in the bast manufactories and 
fo. making matting, and js found fiom 64° as fai as Volgoda and 
Pem and in the Governments of Kostioma, Kazan, and Sım- 
busk The ied beech flourtshes at heights varying from 1§00 to 
4000 feet above the sea-level, and, with the white beech (Car- 
pinus betulus), 1s chiefly found in*the south-west of the Empire, 
and also m the Caucasus and Ciimea There are large forests 
in the neighbouihoad of Kief and Poltava, entirely composed 
of this tiee The elms (mus effusa, Ọ campestris, and U 
wberosa) usually frequent She south, though not ın profusion , 
but the ash (Fr axznus excelstor) 1s much moire plentiful, and 1s 
particularly valuable, as affoiding shelter for the Spanish fly, the 
expoiting of which is a somewhat extensive industry The 
maples (Ace platanoides and A talaricum) are tolerably plenti- 
ful in all parts, though not as forest trees Tire same may be 
said of tne alder (4/nzs incana), the willow, wild apple, pea, 
and plum 

The average annual produce of the Russian forests 1s about 
60,000,000 cubic feet, at which Yate the yield of a dessiatine 1s 
not more than six cubic feet, a poor result when compared with 
othe: countries, Piussia giving at the 1ate of 84 7 cubic feet a 
yeai, Bavana 13%, and Saxony 165 It is singular, howevei, 
that where the extent of productive forest in Russia is smalle:, 
the yield per dessiatine 1s gieatei, the average of the cential 
provinces being 6o cubic feet, and in the south 37, while m the 
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north it scarcely amounts to 3 cubic feet Noi is the retuin 
very satisfactory fiom a pecumary point of view, most of the 
Governments being fai under one rouble per dessiatine, though 
a few can show better results, those of Moscow, Kusk, 
and Voronetz being 3} roubles, of Charhow 54, Tula 6 16 

But the general value 1s not as satisfactory as in other 
countries, Prussia showing an equivalent of 24 iowbles, Bavaria 
44, Saxony 10, and Fiance 9 One of the most useful develop- 
ments of tree cultivation in Russia has been the formation of 
plantations along the iailway tracks, about 2000 dessiatines 
raving been alieady covered in this way on the Kuusk-Charkoff- 
Azov, the Kozloff-Voronetz-Rostoff, the Orel-Griasi and Fastovo 
lines, the object being of course tle protecting of the rails from 
snowdrift M Sredinsky, the inventor of this very successful 
system, considers that seven rows of trees are sufficient for this 
puipose, and on this calculation one verst would 1equire 33,000 
plants, of which gooo must be tiees, and the remaining 24,000 
shrubs Fhe trees which he finds best adapted fo1 this purpose 
aie elm, ash, oak, white and yellow acacia, maple, white thorn, 
hazel (Corylus avellana), wild plum, gleditschia, mulberry, elder, 
&c , but along the Sumi Railway ın the Government of Chai- 
koff, Pinus sylvestiis has been planted, and does well Tree- 
planting has also proved invaluable for fixing the sand plains at 
Aleschk: on the Dnieper, the best for this purpose bemg Salix 
acutifolia, Genista tinctoria, Ulex etii epeus, Prunus spinosa, and 
Pinus maritima When Russia first got possession of the 
Crimea, the banks of the Dnieper were wooded for at least 
seventy versts, but, as colonisation extended and population in- 
cieased, the herds and flocks destroyed the 1oots of the trees, 
and thus allowed the formation of these sand plains, which com- 
prise 139,000 dessiatines Of these, some 20,000 are fanly 
covered with Salix wiminal:s Birch ae found on about 10,000 
dessiatines, while at least 34,000 are of the pure sand. 

s 9 


THE AMERICAN INITIATIVE IN METHODS 
OF DEEP-SEA DREDGING * 


“THE published records respecting the use of dredges for 
natal history pwiposes carry us back to scarcely more 

than a century and a quarte: agofwhen Otho Freder.ck Muller, 
a prominent Danish naturalist, began his studies of the aquatic 
life inhabiting the coasts of Norway and Denmark below the 
shore-level The diedge he used, a very simple affair, was, so 
far as we know, the first one ever devised for the special needs 
of the natwalist, and yet, with only a single rmpoitant modifi- 
cation as to the shape of the frame, it has been handed down to 
our time as the most efficient appliance foi the ordinary purposes 
of dredging 

As described and figured in 1779, ıt consisted of a plain, 
rectangular iron fiame, with all four sides of equal length, and 
bevelled to sharp edges in front, fofming the mouthpiece to a 
lage and open net Four handles extended forward fiom the 
angles, and met in a single ning for the attachment of the drag- 
10pe The piinciple defect of this dredge consisted in its very 
wide mouth, permitting the easy escape of specimens both while 
dragging and during the hauling in 

Although Muller’s researches were confined to shallow water, 
apparently not eaceeding a depth of thirty fathoms, they esta- 
blished a precedent for subsequent operations, and afforded 
proof of the value of submarine collecting 

This new field of paronan not, however, begin to enlist 
the active seivices of woking natwalsts to any extent until 
about the third or fourth decade of the piesent century, since 
which time the interest m marine zoological research has rapidly 
incieased, and om knowledge of thesea-bottom has been ex- 
tended to the deepest-known areas For the first thirty or forty 
yeais the improvement in methods of work scarcely kept pace 
with the progiess of knowledge 1egarding the inhabitants of the 
sea , and it 1s only within the past fifteen yeas that the methods 
of deep-sea diedging have been at all perfected 

To Dr Robert Ball of Dublin, who was afterwards associated 
with Prof Edwaid Forbes ın his memorable explorations, has 
generally been given the credit of having devised, about 1838, 
the improved form of natuaNsts’ dredge, in nearly the same 
shape in which it 1s used today Ulowevei that may be, it was 
about the year last mentiored that both European and Amer- 
can natuialists entered actively into the study of the sea-bottom , 
and the history of then varous exploits downto the present 
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time affords an exceedingly interesting chapter, upon which the 
subject of out paper permits us to touch but slightly 

It may be well to remark, however, that the character and 
results of Emopean, and especially British, exploration are much 
more widely and popularly hnown than are those of our own 
country The reason is obvious lhe active mercantile pur- 
suits of a young and progressive people have naturally made 
them less appreciative of scient.fic facts and results than the in- 
habitants of many older countr.es, where business interests have 
fewe: claims upon all classes There has been but a slight 
demand for popula. writings upon such an unpractical subject, 
and the plodding naturalist has generally been content to record 
his observations and methods where they weie accessible only 
to his brother-woikers For this ‘reason American natwalists 
have not received the credit which ıs their due, either at home 
or abroad , and much of the honour that justly belongs to them 
has passed into other hands 

So fai as conceins the general public, this 1s not to be won- 
dered at, when we consider that the only popular accounts of 
deep-sea dredging explorations obtainable ın this country are of 
English origin But the same excuse does not hold good for the 
working natuialists of any countiy, including our own, as the 
progress of American deep-sea 1eseaich, and the improvements 
in methods foi carrying ıt on, have n nearly all instances been 
duly and promptly recorded in the pioper channels to msue 
wide and timely distribution 

Since the very beginning of activity in this branch of imvesti- 
gation, American workers have not been far behind those of any 
Emopean country , and their record is as creditable Dredging 
was carried on by the Wilkes U S Explonmg Expedition duiing 
the early part ofits cruise, beginning in 1838 , and at about this 
same time a few of our most earnest naturalists were using the 
dredge at home The late Dı Wuliam Stimpson, one of the 
most intelligent observers ın this branch, and «hose name Is 
closely linked with several important explorations, began his 
career 1n Boston Harbour between 1848 and 1850, his first ım- 
stiuctions having been received from Dr W O Ayres, who 
began dredging fully ten years before Stimpson’s reseaiches 
were laigely conducted under Government auspices , and the 
collection of submarine specimens iesulting from his labouts, 
distributed over many poitions of the Atlantic and Pacific 
Oceans, was probably one of the very largest of its kind that 
had been made, up to the tume of its unfortunate destiuction by 
fire at Chicago, in 1871 The loss of these collections, and of 
all the voluminous manuscript repoits treating of them, followed 
by the sad death of the author, has deprived ow country of a 
most important chapter in the history of submarine exploration 

The sixth decade of this century, however, biought out many 
additional investigators, and a fiesh impetus was given to the 
woh, which has since been expanded and developed to such an 
extent as to establish beyond all question American precedence 
in the methods of deep-sea research at least, both as regaids 
dredging and sounding 

Fiom among the more eneigetic and successful of om: modern 
dredgeis may be mentioned Piof A E Vell of Yale College, 
whose dredging studies began in 1864, on the coast of Maine, 
and who, since the organisation of the U S Fish Commission, 
has been its main helpe: and adviser in all matteis pertaining to 
submarine ieseaich, the special direction of the dredging opera- 
tions having been intrusted to him from the beginning His 
eailie experiences gave him a clea) .nsight into the requirements 
of the new project, and enabled him to devise many valuable 
appliances, and improve upon those which had been in use To 
his zealous and untiring efforts 1s due much of the perfection in 
piesent methods of work 

In 1867 Mı L F de Pourtalés, of the US Coast Survey, 
began the extensive senes of deep-sea eaploiations off the 
sonthein coast of the United States, which were cairied on for 
several yeais, and subsequently led to the eventful ciuises of the 
steamer Blake between 1877 and 1880, resulting mean entire 
1evolution in the methods of deep-sea diedging and sounding 
The investigations of Mr Poutalés anticipated by a year those 
of the English teameis Leghtzzne and Porcupine, which have. 
been so widely desciibed, and were preceded by only one series 
of systematic dredgings ın equal depths of watei—those of the 
Piofessors Sars, father and son, of Norway But little credit for 
this fact has been received from natuialists abroad, the dite of 
Mi Pourtalés’ fust crmse beng generally 1egaided by them ase 
1868, although his first paper, descirptive of the character of his 
work and of many new forms of deep-sea animals, appeaied in 
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December 18671 Hus collections, representing principally the 
fauna of the Gulf Stream off Florida, gave new and interesting 
results, going farther to prove the existence of a uch and diversi- 
fied deep-sea fauna, different from that of the shore regions, than 
any previously obtained 

That these dredgings weie not undertaken to please the 
passing whim of some ovei-enthusiastic naturalist, but were as 
deliberately planned and carried out, and as successfulin their 
results, as those of the English steamers which followed them in 
conception, aieference to the official publications of the Coast 
Survey will sufficiently prove As substantiating this statement, 
we may be pardoned for quoting a shoit paiagraph fiom the 
report of Mi Pourtalés, above 1efeired to (Decembei 1867), in 
which the plans and objects of the new explorations are briefly 
stated This would not be called for, were 1t not that it is this 
identical 1eport which has been so utterly ignored by Ewopean 
writers, and equally overlooked by many Ameuicans Had ıt 
only been wiitten ın popula: language, and been published with 
copious illustrations, it might have received the credit which has 
been denied it, but such channels of publication me seldom 
deemed necessary to establish puouty in scientific research 

The plan of operations, according to Mr Pourtales, was as 
follows — 

“The present Supeintendent of the Coast Survey, Piof B 
Peirce, has lately duected the resumption of the investigations of 
the Gulf Stream, so successfully inaugurated by his piedecessor, 
but imteirupted fo. several years by the war Besides observa- 
tions of the depth, velocity, and duection of that cunent, and 
the temperature and density of the water at different depths, the 
researches will be extended to the fauna of the bottom, of the 
surface, and of the intervening depths Not only will an insight 
be thus obtained into a world scarcely known heretofore, but that 
knowledge will have a direct beating on many of the phenomena 
of that great current ‘Thus a new light may be thown on its 
powers of transportation from shallow to deepe: water or along 
its bed, on its action of forming deposits in particular localities, 
or on its possible influence on the growth of coral-reefs on its 
shores ” 

In a subsequent prssage he summauises his fist season’s results 
in the following teise remarks, the italics being his own — 

“ However, shoit as the season’s work was, and few as were 
the casts of the diedge, the highly interesting fact was disclosed, 
that anımal life exists at preat depths, in as great a diwersity and 
as gı eat an abundance as in shallow water” 

Early in the following year (1868) the same explorations were 
resumed, and they were continued thiough 1869 

It may be thought that we have departed too widely fiom ow 
subject in discussing with so much detail the progress of Ame- 
rican research during a peiiod in which no great improvements 
were made in methods of work on this side of the Atlantic, but 
how could we have better furnished proof of the rapid giowth of 
interest in such matters, and of the matung of ideas which pie- 
pared the way for the impoitant changes making the next 
decade 

There 1s, however, one notewoithy addition to the collector’s 
outfit made in this penod, which deserves special mention On 
one of the diedging ciuises of the English exploung steamer 
Porcupine, between 1868 and 1870, Capt Calver, the naval 
office: in chage, attached several of the common deck-swabs to 
the end of the diedge-net, with the expectation that, in sweeping 
the ocean-bottom, they would securely entangle all the ough and 
spiny objects lying loose within their path. Hus fondest hopes 
were 1ealısed, and the novel experiment, suggested by often 
finding such objects as sea-tchins, corals, and sponges, adhering 
to the exterior of the dredge-net, and even to the lower part of 
the draz-1ope, gave ougin to one of the most efficient implements 
of modern deep-sea research 

When the beam-tiawl, a well-known Enghsh apphance for 
the capture of bottom-fish, was first adopted into the outfit of the 
marine zoologist, we are unable to state, but ıt does not appear 
to have evei been extensively and systematically employed mn 
scientific esearch until so used by the US Fish Commission, 
beginning ın 1872 It was afterwaids used by the Challenger 
10m 1873 to 1878, and now greatly excels the dredge in the 
extent and value of its results, whereve: the ground ıs suited to 
its use 

The year 1871 was signalised by the organisation of the U S 
«fish Commission, one of the mosteimportant scientific establish- 
ments of modern times for marine zoological work Although 
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| instituted primarily for the investigation of fishery matters, 1t has; 


through the wise and liberal policy of its Director, Piof Band, 
accomplished most valuable results for marine biology The 
latter department has bzen sedulously fostered, ın the belief that 
its 1esults would have an important beaiing upon the practical 
questions at issue No pains have been spared to perfect the 
methods of research, and many valuable contiibutions have 
already been made to the marme collector’s outfit These are 
briefly described below and, as the history of the Commission 
1s alreaay well known to most 1eaders, we need refer here to only 
a few points which have marked its progress 

The eather explorations were caiied on mainly by means of 
sail-boats, and were canfinedeto comparatively shallow water 
From 1873 to 1879 a naval tug was placed at the disposal of the 
Commission every year, but in 1880 the steamer Mish Hawk, a 
twin-sciew piopelle: of 205 tons (n m), was built expressly for 
the combined purposes of fish-hatching and dredging Its small 
size and light draugh: prevented long trips at sea, but gt was well 
adapted for deep-sea work, and was supphed with ail the im- 
pioved apphances, as well as those which had ouiginated with 
the Commission, incluling wire inpe, then recently introduced 
by the Coast Survey In 1883 the steamer Albat: oss, desciibed 
m vol un of Serenceipo 6, 66), was completed, and made her 
first successful cruise in the spring of that year, Her log for the 
summer of 1883 records the deepest trawling yet made m the 
Atlantic Ocean, the depth” having been 2949 fathoms, and the 
results successful Buief accounts of he: diedging cruises under 
Lieut -Commander Tanner, U S N , have appeared from time 
to time in late numbers of Serence i 

While the Fish Commission claims priority fo. many improve- 
ments in apparatus piimarily intended foi depths unde: a thou- 
sand fathoms, it willingly yields the palm for deep-sea impiove- 
ments tothe US Cozst Survey, especially in the persons of 
Commander Sigsbee, US N , and Mi Agassiz The explora- 
tions of the steamer Dlake fiom 1877 to 1880, m which the 
methods of deep-sea dredging and sounding were completely 
revolutionised, mark one of the most impontant stages in the pio- 
gress of marine researcan Wire 1ọpe was substituted for hemp, 
the dredge was alteyed to adapt it to the soft bottoms of deep 
water, on which dredgmg results had always been uncertain, and 
the beam-trawl was made revéisible The methods of handling 
and 1eeling the 1ope were also perfected These changes and 
additions were briefly descubed and figured from tame to time 
as work progressed in he Bulletin of the Museum of Comparta- 
tive Zoology, at Cambridge, by Mr Agassiz and Mr Sigsbee, 
and were afterwards fully discussed by the latter in one of the 
most elaborate and instructive reports ever dedicated to the 
methods of deep-sea research! It is a quaito volume of 208 
pages and 41 plates, descnbing the sounding and dredging appli- 
ances used by the Slate, and which, fo. the gieate: pait, were 
devised or mpioved dining her diedging cuise So fa as her 
dredging appliances ar2 concerned, the credit for changes made 
belongs mostly to Mr Sigsbee and Mr Agassiz, the foimer 
having been in command of,the expedition, and the latte: in 
charge of the natmal kistory operations 

Duwing the seventh lecage, Emwopean explorers were not idle, 
and numerous deep-sea expe litions were fitted out Most 
notable among these was the ctuise of the British ship Challenger 
around the world between 1873 and 1878 Hei scientific results 
were most interesting ; but the older methods of deep-sea woik 
weie not greatly altered, although the practicability of using the 
oT successfully ın the “deepest water was fully demon- 
strate 

In 1881 the French Government inaugurated a series of sub- 
marine explorations in the Atlantic Ocean and Mediterranean 
Sea, for that purpese ‘ittmg out a small naval vessel, the 
Travatlleur, and placmg the management of affans ın the hands 
of a competent scientiic staff, unde: the directorship of Piof A 
Milne-Edwaids These investiggtions were continued by the 
same vessel dung 1882, the appliances and methods of work 
having apparently been patterned after those generally recognised 
in Europe In 1883 2 large: vessel, the 7a/:san, was assigned 
to the work, and operations were established on a much grander 
scale than before z 

For an account o° these explorations, descriptive of the 
methods of work and zeneral results, we are indebted to the last 
volume of Za Maturz, a French Somnal of the characte of 


* “Deep Sea Sounding and Dredging a Description and Discussion of 
the Methodsand Apphances used on Board the Coast and Geodetia Survey 
Steamer Blake” By Charles D Sigsbe®, Lieut Commander US Navy 
Assistant on the Coast and Geodetic Survey (Washington, 1880 ) 
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Scezence, which began in a January numbei the publication of a 
eres of articles by one of the naturalists who accompanied the 
iteamer? Coming fiom such an authoutative source, we are 
ed to regad these papers almost in the hight of a semt-official 
eport, and look to them for at least a correct statement 1egaid- 
ng the ongm of their methods of work, inasmuch as these 
natteis aie discussed ın some detail, and with evident pride at 
he completeness of the outfit That the outfit was complete no 
me who 1s at all posted on the subject can deny, for nearly all 
of the many impiovements introduced by the Coast Survey and 
fish Commission prior to 1880 aie most faithfully copied, and 
most heartily praised for then perfect adaptation to the 1equire- 
ments of research : 

We glance thiough the several pages of the 1epont for at least 
some slight acknowledgment on behalf of Ametican inventive 
skill , but beyond a brief statement to the effect that the hoisting- 
engine ‘‘ was of the same type as that employed by Mi Agassiz,” 
and that heealso.‘‘ used with good 1esults the common form of 
beam-trawl,” we are left to infer that the entire outfit was of 
French origin, and such must be the impression of every one 
who reads these papers In fact, ın several instances, credit 1s 
explicitly bestowed on Fiench inventors for certain of the apph- 
ances which do not differ in any essential features from the cor- 
1esponding American patterns 

What 1s to be gained by thus appropriating to the credit of a 
nation what properly belongs to’ another and a friendly one, by 
all the rights of international courtesy, it 1s difficult to under- 
stand, and especially so in this age of supposed enlightenment, 
when every important discovery 1s caned with hghtning 1apidity 
to all parts of the civilised wold The field of marine research 
is sufficiently broad to engage the entire attention of all the 
naturalists who have yet entered it , and the fiequent manıfesta- 
tions of jealousy on the part of foreign, and especially French, 
Investigators, which often 1esulten wholly ignoring the works of 
an able Ametican author, can but ietard progress instead of 
aiding it 

Proof of the superior excellence of Ameiican methods of 
deep-sea research may be found in every important scientific 
library of Europe as well as this country , aná at the two most 
prominent Inteinational Fisheries yExhibitions of the woild— 
those of Berlin in 1880, and London m 1883-—all of the A mecan 
apphances were displayed, and 1ecerved the highest awards 
They have therefore been made sufficiently well known to esta- 
blish then merits before the scientific world , but, as no desciip- 
tions of them have yet been published for the benefit of the 
general public, we propose in future numbers of Sence to give 
accounts of them construction, and of the causes which lead to 
their introduction RICHARD RATHBUN 


WHY TROPICAL MAW IS BLACK 


T HERE are few subjects the explanation of which has taxed 
the ingenuity of man more than the existence of extremes 

of colour m different sections of the human race Thiadition 
has attributed the dark 1ace to one o8 thee biothers, the other 
two being progenitors of the opposite hue, without at the 
same time offering any solution of the variation fiom a common 
stock 

Physiologists have vaguely asserted that a black skin ıs best 
suited to a hot climate, but do not attempt to reconcile the 
fact that a black coat 1s ceitaml¥ the least adapted to the same 
condition Evolutionists would doubtless say that in those early 
days when man in the dense forests of the time was fighting his 
biave struggle of brain against fangs and claws, the dark skin 
mingling with the shadows of the ove: ffanging foliage gave him 
a chance of survival, but this reaches the conclusion that the 
fist men weie black, and that all white men proceeded out 
from these R 

Yet even if this be so, and if the daik skin served only for 
concealment, why on the burning tablelands and treeless undula- 
tions of Central and Southe:n Africa, where there is scaice a 
bough to shelter him, has man fo. so many thousand years pie- 
served a colou: which has become the standaid of all blackness ? 
Surely there must be some othe: explanation of the fact that man 
beneath the veitical ays of a tropic sun has peisisted in maintain- 
ing a hue of skin which woul appear to have the effect only of 
absorbing and accumulating the intense heat of hiysmioundings 
Some reason why the rot of India can labou in the plains 


* For an abstract of the portion relating to the {ppuatus employed, see 
Serence, No 62 


clad only m the scantiest lom-cloth, and why the Afnican can 
limit his full diess to a few inches of monkey-tails 

‘Ihe rapidly accumulating evidence of the piactical utility of 
every pecuhaiity, and the proofs that natwe, by hoaiding up a 
little of each individual advantage thi ough countless generations, 
has auived at the best condition fo. each envnonment, compel 
us to realise the fact that m the tropics darkness of shin 
contributes to suivival 

‘That this colom will absorb heat more than any other 15 as 
tue of the shin of a man as of the 100f of a house, therefore 
the anomaly 1s 1eached that in the topics he 1s fittest who is 
hottest, so long as heat is 1egaided as the only facto: m the 
consideration But that one cannot live by heat alone 1s ag 
true of the animal kingdom as of the whole vegetaple world 
Light, the twin stimulant of ufe, because perceptible to om 
consciousness by its action on a specialised nerve, has been too 
much limited m om conceptions of its fluence to that duty 
only 

The gigantic processes of natwe by which the gieat vegetable 
world, past and present, has been built up, the oxygen of water 
divorced from its hydrogen ım the leaves of plants, and carbonic 
acid 1esolved into its constituents, were and are accomplished by 
the light-waves of the sun, and yet in the animal kingdom the 
action of these waves upon the eye is held to be almost then 
sole effect 

lhe craning offshoot of a window-plant, the twisted leaves 
of an indoo1 flower are sufficient evidence of the resistless power 
of light, and the proofs of its effect on man aie as numerous as 
those of its action on plants, the mode only of that action 1s 
the mystery, and yet if this can be even partially explained, 
enough may be attained to show why those in whom a portion 
of the 1ays of the glaiing tiopic sun are blocked at the suface 
are best adapted for survival beneath its vertical beams 

As has been expressed by Piof Tyndall (‘‘ Atoms, Molecules, 
and Ether Waves,” Longmans Magazine, Nov 1882), ‘We 
know that all organic matter 1s composed of ultimate molecules 
made up of atoms, and that these constituent atoms can vibiate 
to and fro milhons and millions of times in a second” Neve 
Is organic matter, and ‘whether we meet with nerve tissue in a 
jelly fish, an oyster, an msect, a bird or a man, we have no 
difficulty in recognising its structural units as everywhere more 
or less similar These structmal units are microscopic cells and 
microscopic fibres, the function of the fibres 1s that of conducting 
impressions (represented by molecular movements) to and from 
the nerve cells, while the function of the cells is that of 
originating those of the impressions which are conducted by the 
fibres outwards,” (vede ‘Mental Evolution in Animals.” 
Romanes) 3 

We can conceive then that the way ın which a nerve-fibre 
conveys to a moie central neive-cell an impression from the 
surface 1s by rapid vıbıatıon of its component molecules Such 
vibrations can be rudely originated by contact, pressure, or such 
like stimuli, till they give rise to feeling, or, if severe, to pain, 
but they can be not only improvised, they can be communicated, 
The simplest illustration of vibrations being communicated 1s 
when a piano 1s opened and sung into, whereupon the stung 
whose tension coincides with the uttered note will take it up and 
pass it on ın sound If then vibrations weie takmg place m the 
immediate vicinity of the sentient extremities of nerves all over 
the suface of the body, the same would be expected to occur 

The waves of light and heat follow each othe: at simular rates 
through the luminiferous ether 

Man lives at the bottom of a measmeless ocean of this subtle 
medium, and 1s, in common with all else in the universe, per- 
meated byıt ‘‘ When, therefore, light or radiant heat impinge 
like the waves of sound just adverted to, their waves select 
those atoms whose peilods of vibration synchionise with their 
own periods of recurrence, and to such atoms deliver up ther 
motion Itis thus that hght and iadiant heat me algorbed ” 
(Tyndall) 

Is it not from this easily intelligible how heat-waves notify 
their existence and intensity along thes$urface fibre to the central 
nerve cell, and so enable the animal to avoid then action, if * 
excessive, or seek their increase, when deficient And shall ıt 
be said that whilethe heat-waves are thus received, and 
responded to, through every mstant of existence, then fellow- 
woikers, the waves of light, age practically mert except for the 
stimulation of the one specialised neive of the eye? 

By going from the complicated and compound to the structure- 


= and simple, the question can be afisweied mm no uncertain 
way 
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In some of his 1ecently published experiments, Engelmann 
found that many of the pioteplasm.c and unicellular organisms 
are affected by hght, and when the first .animals possessed of 
organs of special sense, viz, the jelly-fish, (Medusz), are 
reached it 1s found that one particular Medusa (7Ziazopses 
polybademata) always responds to strong luminous stimulation 
by going into a spasm or cramp (Romanes) 

But there 1s a still stronger argument in favour of the powe: ful 
action of light on the neives of the skin ın the fact that, as Prof 
Heeckel says, ‘‘ the geneial conclusion has been 1eached that in 
man, and in all other animals, the sense organs as a whole arise 
in essentially the same way, viz as parts of the exteinal integu- 
ment, or epidermis ” In fact, that nerves which now see could 
once but feel That the highly sensitive optic nerves are but 
nerves of the skin, whose molecules once could vibiate only in 
consonance with the Jaige ultia red waves of heat, whereas now 
then molecules have become attuned to the shorte: waves of the 
visible part of the spectrum 

Surely, then, 1f any one of the nerve-endings of the skin 
indiscriminately can be specialised for the recognition of light, 
whether at the magin of the swimming disk ın the jelly-fish, at 
the point of the :ay in the stai-fish, on the fringe of the mantle 
in the shell-fish, or on the back n some species of snail, 1t must 
be conceded that ın the first instance all surface nerves must feel 
the influence of that agent by which they are to be hereafter 
exalted And this has been reduced to a demonstiation by Mi 
Darwin in lus investigations on earthworms, which, although 
destitute of eyes, are able to distinguish with much 1apıdıty 
between light and daikness, and as only the anteno: eatremity 
of the animal displays this power he concludes that the light 
affects the anterior nerve-cels immediately, or without the inter- 
vention of a sense-oigan But a yet more wondrous lesson 1s to 
be learned fiom the steps which Natme takes for the exaltation of 
a heat-responding nerve into one capable of vibrating in harmony 
with the shorter waves of light 

The only external agents available are heat and light, and by 
these, with such local adaptations as are possible, the conversion 
must be biought about 

Seeking again from the towest organisms the seciets of the 
highest, ıt has been found by Engelmann that the simplest 
cieature which responded to luminous stimulation was the pro- 
toplasmic Euglena viridis, moreover, that ıt would only do so 
if the light were allowed to fall upon the anterior pait of the 
body Here there is a pigment spot but careful experiment 
showed that this was not the pomt most sensitive to light, æ 
colourless and transparent arta of protoplasm lying im front of 
it beng found to be so 

Fiom this, the most :udimentaiy, through the pigmental bodies 
round the margin of the swimming disk of medusz, and the 
pigmented ocelli at the tips of the rays in stai-fish, to the lowest 
vermes, ın which Prof Haeckel finds the smal cells sensateve 
to light separated by a layer of pigment cells from the outer 
expansion of the optic nerve, we meet with the same arrangement 
ever progiessing upwards, viz , transparency immediately in front 
of the pait to be exalted, and pigment immediately behind it, 
and are left to infe: from the object ultimately attained what 1s 
the reason of this primary adaptation 

Nature has made the most of hei two factors, by exposing the 
selected tissue to the continued impinging upon it of the waves 
of light, while at the same time securing not only the trans- 
mission through ıt of the waves of heat, but them constant 
accumulation behind it, thereby causing the molecular constituents 
of the protoplasm to be thrown into the bighest rates of vibration 
possibly obtamable with the means at disposal, and undoubtedly 
more rapid tban those of any protoplasm not so situated, till 
little by little, by the survival here and there of mdividuals who 
had derved some benefit fiom inherited increase of sensitiveness 
in the exposed pats, the time aitived when the advantage became 
permangnt in the species, and the foundation was laid in a 
tianspaient atom of protoplasm lying in font of a speck of 
pigment, of those wondrous organs which in æons of ages after- 
wards were to enable mmn to look upon thg universe and to 
behold that it was good 

Such ıs what ght and neat in unison have wiought, and 1s it 
to be supposed that their action on the surface nerves 1s less 
powerful now than ever? Is 1t not more reasonable to think that 
a larger number of specialrsed, nerves not being an advantage 
have not been developed, and that though we are unconscious of 
the power of light upon our bodies, yet that analogy ports to the 
fact that to 1t, when coffiined with heat, we owe the highest ex- 
altation of our keenest sense ? 2 
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Recognising thus the effects of sımultaneous light and he: 
when their influence 15 concentrated by a local peculiarity on 
particular part, must ıt not be evident that in an mdividual unpre 
tected by hair and unscreened by clothes, living beneath th 
vertical rays of an equatouial sun, the action of these two force 
playing through a transparent skin upon the nerve endings ove 
the entire surface of the body, must be productive of intense, br 
at the same time disadvantageous, nerve vibiations, and that pre 
sumably such individuals as weie least subject thereto would b 
best adapted to the suz1oundings ? 

Nature, therefore, having learned in ages past that pigmer 
placed behind a transparent nerve will exalt its vibrations to th 
highest pitch, now proceeds"upon the converse reasoning, an 
placing the pigment ın flont of the endangeied nerve reduces 11 
vibiations by so much as the inteupted light would have ex 
cited, a quantity which, though apparently tufling, would, whe 
multiphed by the whole area of body-sur‘ace, 1epresent a total c 
nervous action that 1f continued would soon exhaust thee individus 
and degrade the species 

‘Thus it 1s that man, though so many generations have com 
and gone since the days of his weaponless struggles with th 
beasis of the forest, still » elamns in its full strength that colom c 
skin which, while ıt aided him matenally m his early escapes, 1 
now continued because it has a more impoitant office to fulfil 1 
waiding off the millons of vibrations a second which woul 
othe: wise be pomed in an uninteiupted stream upon his expose: 
nervous system 

Again, the chemical powe: of light expiessed in degree ıs 
according to Professor Bunsen in Berly, omthe 21st of June a 
12 o'clock, 38°, while at the same place and time on the 21st o 
Decembei it 1s but 20°, that 1s, that the difference in the angle a 
which light strikes the same spot in December andın June cause 
its chemical effect to be almost doubled What then must b 
its potential difference all the yew 1ound in the latitude of Londo: 
and in that of Sierra Leone ? 

If, therefore, light be a necessary factor m the development c 
animal life, and be of sufficient intensity to attain the requne: 
end in the northern position of England, ıt must of necessity be a 
the equator immetfsely in excess, all otrer things bemg equal c 
what 1s needed, anl it would be a seasonable expectation tha 
could unclothed man be traced though the parallels of latitud: 
noithwards in distinct tiibes that never intermingled with thos 
beyond, the colour of the various sections would lessen ın direc 
proportion to their d.stance from the equator, modified only b 
such local conditions as materially mfluenced the effect of hight, o 
the acion of light and heat combined 

And this 1s forciolv conoborated by the facts put foiwaid 1 
Caipentei’s “Physiology,” p 985 ‘It may be fieely admitte 
that among Emopean colonists settled mm hot climates suc 
changes do not present themselves within a few generations 
but ın many well-knowne@instances of earlier colonisation the 
are very cleaily man fested ” 

“Thus the wide dispersion of the Jewish nation and ther 
1emaikable isolition, maintfined by then 1eligious observance 
from the people among whom they live, iende: them peculiail: 
appiopriate subjects fo1 sich observations, and we accondingl: 
find that the brunette complexion and dark han which aie usuall: 
regarded as characteristic of that 1ace are fiequently supeisedec 
in the Jews of Noithern Europe by ied o biown han and far 
comp-exion, whilst the Jews who settled in India some centmie 
ago have become as daik as tae Hindoos around them ” 

Finally, there ıs ın a footnote to the same page an extiaords 
nary physiological demonstration of the truth of the piopositior 
that skin colour 1s in. direct piopoition to light-:ays, which is a 
follows — e 

‘“ A very curious example of change of colour in a negio ha: 
been 1ecorded on unquestionable authority The subject of 1 
was a negio slave in Kentuchy, æt forty-five, who was boin o 
black parents, and was himself Black mtil twelve yeas of age 
At that time a portion of the skin an inch wide encircling thi 
cramum Just within the edge of the hair gradually changed t 
white, also the hair occupying that locality, a white spot nex 
appeared near the mne: canthus of the left eye, and from thx 
the white colou: gradually extended over the face, trunk, anc 
extremities until ıt covered the entire suface The complet 
change from black to white occupjed about ten yeas, and but foi 
his hair, which was cusp and woolly, no one would have sup 
posed at this*tame that his progenitors had offered any of the 
characteristics of the negro—his skin presenting the healthy vas 
cular appearance of a fau-complexioned European When h 
was about twenty-two years of age, however, dark copper 
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colouied or brown spots began to appear on the face and hands, 
He ie remained limatd to the portions of the sur face exposed to 
reh 

May it not therefore be claimed that there 1s much foundation 
for the suggestion that the black skin of the negio is but the 
smoked glass thiough which alone his widespiead sentient nerve- 
endings could be enabled to 1egaid the sun ? 

NATHANIEL ALCOCK, 
Surgeon-Majoi, Aimy Medical Department 


Since the foregoing was wuitten there has appeared in the 
British Medical Jour nal, July 26, a most valuable paper by Di 
Gresswell on ‘Some Effects of Vaniations of Light,” which sums 
up in these words, ‘‘ We me tempted to conclude that hight and 
heat impose each its own effects upon plants, as they do upon 
animals,” and that ‘‘light is a stimulus duect as well as 
inclirect ” 
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Ath della R Accademia da Lincez, May 18 —On the molybdate 
of didymium, by Alfonso Cossa --On the geological constitution 
of the Mautime Alps, by D Zaccagna —On some psychological 
difficulties that may be solved by means of the idea of the infinite, 
by Francesco Bonatelli —Remarks on the Oriental manuscripts 
of the Maisigh Collection at Bolpgna, ‘ith a complete list of the 
Arabic manuscripts in the same collection, by Baron Victor 
Rosen —The Ligurians associated with the barrows of the fist 
Iiron Age found in the distiict of Golasecca, Lombardy, by Luigi 
Pigorim —-Note on Bartolomeo da Parma, an astronomer of the 
thnteenth century, and on a treatise by him on the sphere pre- 
served in the Victor Emmanuel Library, by Enrico Narducci — 
Report on the antiquities discovered ın various parts of Italy 
dung the month of Apul, by S Fiorelli —Meteoiological ob- 
seryations made at the ObServ&o1y of the Campidoglio dung 
the month of Apul 

June 1 —-Obituary notice of A Wurtz, by S Camuzzaio — 
On the expansion of sulphwic ether under varous pressures, by 
G Pietro Girmaldi —On the physiology and. pathology of the 
supia-renal capsules, by Guido Tizzoni —Analysis of a silicated 
hydiate of baryta, by Alfonso Costa and Guiseppe La Valle — 
On the obseivations of atmospheric electricity made at the 
Central Meteorological Office, Rome, by Pietro Tacchm: — 
Meteoiological observations made at the Observatory of the 
Campidogho during the month of May 

June 15 —Desciiption of a Buddhist Codex ın the Pali lan- 
guage, forwarded to the Academy by L Nocentim, Italian 
Vice-Consul at Shanghai —Obituary notice of Hermann Ulici, 
by S Feri —-Reports on the influence of heat and magnetism 
on the electric resistance of bismuth, by Prof Augusto Righi, 
on the constants of 1efraction, by Di R Nasin., on the capillary 
equivalents of simple bodies, by Pidf¥ R Schiff —Note on a 
problem in electrostatics, by Vito Volterra —A method of 
determining the ohm in absolute measure, by Gughelmo Men- 
garin1 —Expeilmental :eseaiches on the variation in the density 
of water between o° and 10°, by Filtppo Bonetti: —On the spec- 
trum of absorption of the vapour of ode, by Arnolfo Morghen 
— Remarks on Shelford Bidwell’s new explanation of Hall’s 
phenomenon, by Augusto Right —-On the electiic conductivity 
of the combinations of carbon, by Adolfo Bartoli —On the pene- 
tiability of glass by gases under pressure, by Adolfo Bartol — 
On the coexistence of differenttempuirical formulas, and espe- 
cially on those containing the capillary constant of liquids or the 
cohesion of solids, by Adolfo Baitoli —On the atmospheric 
waves produced by the Krakatoa eruption, and observed at 
Palermo, by Gaetano Cacciatore —-Renfarks on the dynamics of 
storms, by Ciro Fenarı --On the intestinal canals and branchial 
tubes of the Salpide, by Fiancesco Todaro —Report on the 
antiquities found in various pairts of Italy duming the month of 
May, by S Fiorelli j 


Revne d’ Anths opologee, tome vi, fasc 3, Paris, 1884 —The 
sontents are —An unfinished paper of Paul Broca, on his mode 
of preparing the cerebral hemispheres, which, with another 
thapte: on the best methods of casting the required moulds, was 
:o have formed part of the treatise on the circonvolutions of the 
schematic brain, on which he was engaged at the time of his 
leath The present pape: bréaks off in the middle of his ex- 
dlanation of the process of Imummufying the biag —An essay 
on the ,ethnology of Noith Africa, by M Camille Sabatier 
This paper 1s entirely devoted fo the consideration and 1ecapitula- 
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tion of the geogiaphical descirptions given by Herodotus, Sal- 
lust, and othe: ancient writers of Lypia, under which designation 
most of the then known African continent was included Tt also 
treats of the great invasions from Asia, and of the differences 
between the various African 1aces As distinct from the Lybtans 
or mountaineeis, and the Getulze or pastoral occupants of the 
plains, the author believes we may 1ecognise a separate branch 
which bõre the name of Escs or Oses, and which probably hive 
given ongin to the modein Basque Escualdunacs and other kin- 
died western races —A continuation of M Dentker’s observa- 
tions on the Kalmuks This pape: is devoted specially to the 
sociology of the people, the condition of the women, and the piac- 
tices observed at betrothals, manages, &c , being fully tieated of 
The Lamas, who exercise a great influence on the people—intet - 
vening ın all the gieat events of life from the cradle to the 
grave—are employed ın several of the steppes by the Russian 
Goveinment to keep the civil registeis of the various hordes — 
On various skulls of Auzona and New Mexico, by M Ten 
Kate Fiom a compazative study of these and othe. crania 
collected by the author in his extensive travels in the Far West 
and in the Mexican teriitonies, he is inclmed to 1egaid the con- 
Structois of the casas grandes of Arizona and the “ chiff-dwel- 
leis” as closely allied to the Indian tnbes of the Pueblos, o1 
so-called “‘towns” of New Mexico He found the same brachy- 
cephalic charactenstics and the same evidence of artificial de- 
formity in skulls of the ancient Pueblos of Quaira as in the 
modein Mexican Indians —-On the cucumference of the thorax, 
and its 1elation to the dimensions of the rest of the body, by 
M Ed Goldstem This paper ıs based on the data supphed 
by Di Snigerev in his gieat work on the reciuiting of the Rus- 
sian army, more especially in the disticts of the Vistula and 
the noith-west of the empne The great ethnological fact 
established by these dete.minations appears to be that, as com- 
pared with Poles, Germans, Lithuanians, Russians, and Samo- 
gitians, the Jews are distinguished by relative smallness of 
stature, and by the generally infei1or dimensions of the chest, in 
both of which particulais they would appear to fall considerably 
below the mean of all the other races brought unde: tke not.ce 
of the authorities at the head of the depaitment for ieciwiting 
the Russian army 

Rendiconti del Reale Istituto Lombardo, July 17 —Note on the 
present conditions of the agricultuial interests in Europe and 
Ameca (continued), by Prof Gaetano Cantoni —Memoir on 
cellules and parasites in then pathological relations (concluded), 
by Piof G Sangall1 —Mental affection of Torquato Tasso , his 
detention ın the Hospital of Sant’ Anna, according to some 1e- 
cently-discovered documents, by Prof A Coiradt —On the 
equilibrium of elastic and rigid suifaces, by Dr Gian Antonio 
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SOCIETIES AND ACADEMIES 
EDINBURGH 

Royal Society, July 21 —The Right Hon Lord Mon- 
creiff, President, in the chau ~~Mr John Murtay communicated, 
with remarks, a paper by Dr Guppy of H MS Zark, on the 
coral 1eefs and calcareous formations of the Solomon Gioup 
Islands Dr Guppy showed that the coral rocks were meiely 
superficial, thus confirming Mr Murray’s theory that coral atolls 
and barner reefs were formed without subsidence A chalk, lke 
the white chalk of England, had been discovered on one of the 
islands ~-Piof Tait gave an appioximate empu.ical formula 1epre- 
senting, for certain ranges, the compiessibility of water in terms of 
the temperature and pressue —Mr J T Cunningham read a 
critical note on the latest theory in vertebrate morphology ——Mı 
Milne Home submitted the tenth and final report of the Boulde: 
Committee At some period, geologically recent in the earth's 
history, an Arctic climate prevailed in the pat of Northern 
Europe considered As an effect, local glaciers occmred im 
Scotland, of some of which there were traces still visibl@ Sub- 
sequently Scotland was entirely submeiged beneath the sea, and 
most of the valleys were filled with sagd, giavel, and mud, A 
north-westerly o@wanic current prevailed, cairying masses of 
floating ice with boulders, which were deposited on the hills — 
Mi H R MM gave a paper on the periodic variation of tem- 
peratue in tidal basins —Mr W Peddie gave a communication 
on the isothe:mals and adiabatics of wate: near the maximum 
density pomt —The meeting, Which was the last for the session, 
was biought to a close by 1emaiks from the Chairman on the 
woik of the past session e 
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Linnean Society of New South Wales, June 25 —The 
vice-president, Dr James C Cox, ELS, &c, in the chair.— 
The following papers weie 1ead —Occasional notes on plants 
indigenous in the immediate neighbourhood of Sydney, No 7, 
by E Haviland —On the new Austialian fishes in the Queens- 
land Museum, Part II, by Charles W De Vis, M A —Sixteen 
species are here desciibed, viz —Seven of the family 
Squamipinnes, two of the Mulldæ, ore of the Spande, four of 
Scorpæmdæ, and two of the Leuthididee —On a marine species 
of Phtlongsia, by Charles Chilton, M A The Isopod described 
in this paper was obtained at Coogee Bay last December The 
specific name “warina” 1s given to it, as it is the only manne 
species of the genus known to the author —The Austiahan 
Hydromedusze (continued), Pat iv, by R von Lendenfeld, 
PAD Inthis pape: the numerous Austialian species of Grap- 
tolithes, desciibed by Piof McCoy, of Plumulaiide described by 
Allman, Bale, Knchenpauei and Busk, and of the Dicoryuida, 
are sifted and catalogued with 1eferences, and a laige number of 
new and interesting species, and-one new genus discovered by 
the autho: are described and figmed The Austrahan Plumu- 
landæ exceed in the numbe: of species the Plumulazide of all 
the iest of the world put together —On the flesh spicules of 
ceaitain sponges, by R von Lendenfeld, Ph D In a former 
pape: the autho: expressed his opinion that flesh-spicules in 
sponges do not, as ıt was hitherto supposed, only occwi in such 
species as possess a fibieous siliceous skeleton, but that they may 
make then appearance in any species, so that their existence cannot 
be considered of sufficient import to allow of a separate family 
being formed, compiising such sponges only which possess flesh- 
spicules The autho: had based this hypothesis paitly on gene- 
1al conclusions and partly on the observation of a true horn- 
sponge, a Hunca, with flesh-spicules Now the author 1s 
enabled to piove his hypothesis by further discoveiies, which he 
made during the investigation of the numerous and valuable sponges 
of Port Jackson He found, namely, thee species possessing 
flesh-spicules, which, according to the structure of their fibrous 
skeleton, should be placed ın the fam.lies of the hoin-sponges — 
Note on the slimy coating of ceitain Boltenias in Port Jackson, 
by R von Lendenfeld, Ph D Some solitary Ascidians, similai 
to the ordinary Bollenta australis, which grows close to low tide 
maik, but which are found ın deep water exclusively, are covered 
with a very slippery slime, an occurence without precedence in 
Aseidians This slime was investigated by the autho:, and 
found to consist of a thick layer of ova m their follicula-cap- 
sules The slime 1s supposed to be formed by the cylindnical 
cells of the Follicule —Report on the Australian Echmode:- 
mata exhibited at the Fisheries Exhibition, London, by F 
Jeffery Bell, MA,&c This pape: was communicated and 1ead 
by E P Ramsay, F LS, &c It contams a list of all the named 
species in the collection sent to London, viz Io species of the 
class Crinoidea, 12 of the Aster oea, 19 of the Ophius tordea, and 
30 of the Echinoidea, with critical notes, &e —M:i Macleay 
exhibited fo. Mr Wilkinson a very peculiar conical stone ımple- 
ment, found by Mr A G Brook of Gondoblui Station, embedded 
in the sou on the plains nea: the Queensland border, between 
the Naran and Barwon Rivers The note accompanying the 
exhibit states that there me no rocks near that locality, and that 
the old abouiginals of the distiict know nothing aboutit The 
stone 18 composed of a soft, fine, white sandstone, is of conical 
form, nineteen inches in length and four inches m diameter in 
the middle the surface presents a smooth, won appearance 
Dr Cox suggested that ıt had probably been used for grinding 
nardoo, and that view seemed to 1ece1ve most favour, though a 
number of different opimions were expressed Mi Macleay 
also exhibited for Mı Wilkinson a number of helix-like shells, 
wound spirally 1.ound the leaf-stalks of a species of Eucalyptus, 
at Branxton on the Hunte: These shells, though calcareous, 
were piomounced not to be the production of any molluscous 
animal, and the general opmion was that they must be egg 
cases of some insect —A large collection of shells and echino- 
dermata from Cossack, Western Austialia, sept by Mr J F 
Bailey of Melbouine for exhibition, were on the table Among 
the rarities Conus trigonus (Reeve), Conus Victorie (Reeve), 
Ancallarıa cingulata (Sowb ), Anciilaria elongata (Gray), Oliwa 
Caldanta (Duclos), Spondylus Wrighttanus (Cross) 
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Academy 6f Sciences, August 11 —M Rolland, President, 
m the chair.—Note on th disposition of the foetal envelopes yp 


the aye-aye (Chzromys madagascariensis), by M Alphonse 
Milne-Edwards The author finds that there ıs nothing abnor- 
mal in the fcetal membianes of the aye-aye, and that they corre- 
spond ın every 1espect with those of the typical lemurians, with 
which they must be defimtely classified —Obseivations ın con- 
nection with a recent communication of General Menabrea on 
Chatles Babbage’s analytical calculatmg-machine, by M Léon 
Lalanne Fiom an inte.v.ew with Mr Babbage at London in 
1851 the autho: ıs led to beleve that a document 1s stul in 
existence ethe: among the papers of M Binet or among those 
of Mi Babbage himself, in which he gives his final views on the 
subject of calculating-machines ın general M Lalanne here 
publishes two ongmal letteis gf Mı Babbage 1efeınng to that 
document, and dated June 19, 1851 Examination of two 
theorems connected with the rule of Newton , conclusions, by 
M E de Jonquèies —-Remaiks on the volcanic debris collected 
on the east coast of the island of Mayotte, at the noith-west 
end of Madagascan, by M E de Jonquties These debris, 
which were thrown up in considerable quantities onf May 16, 
1884, consisted of fine pumice, probably from Kiakatoa 
Amongst them was a lage specimen alieady imciusted with 
shells They appeai to have tiaveised a distance of about 3840 
nautical miles in 259 days at a mean velocity of 14 8 miles a day 
—Note on the phenomenon of globula electiic bolts, two ilus- 
tiations, by M Gaston Planté The autho: produces artificially 
effects analogous to those of the fire-balls so often witnessed in 
the atmosphere ~~Reseaiches on some combinations formed by 
haloid salts with the oxygenated salts of the same metal, by M 
H de Chatelie: —-Note on the influence of heat on the 1espna- 
tory oigans, by M Ch Richet —Note of the influence of 
intellectual work on the elimination of phosphoue acid by the 
ume, by M A Marret.—Anatomy of the maxillary apparatus 
m the locust, grasshopper, cricket, and othe: members of the 
family of grinding insects, by M J Chatin —-Contributions to 
the history of the Phccene floi® of Java, by M L Cué—On 
some peculiai luminous phenomena observed about the sun at 
Moiges, on the Lake of Geneva, by M F A Forel —Notes 
were ieceived fiom M Ch W Zengei on the possible existence 
of still undiscovered planetary bodies, fiom M L Jaubert on 
an aerolite seen on July 10, and from M WL Favre on a 
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THE SENCYCLOP-ÆEDIA BRITANNICA” 


The Encyclopedia Britannica Ninth Edition. Vol 
XVII Mot-Orm (Edinburgh A and C Black, 
1884 ) 


TAE present volume of the “ Britannica” contains 

an unusual number of articles of modeiate length 
but of great importance Among them are numerous 
articles of scientific interest, and of these we note especially 
the following — 

Thé article Ostics, by Lord Rayleigh, 1s so good that 
it is to be regretted that considerations of space had 
to be attended to The subject is one which has hitherto 
been presented ın a form somewhat repulsive to the 
student , and the writer, who has contrived to make even 
Primary and Secondary Focaj Lines attractive'as well as 
interesting, deserves high credit The general subject of 
Geometrical Optics had already been sketched in the 
article Legh?, so that the present article deals, almost ex- 
clusively, with the'second (and sometimes higher) approxi- 
mations But Lord Rayleigh has not confined himself to 
the postulates of that science, he has freely availed 
himself of the prmaqples of the wave-theory, whenever 
they were required to simplify a demonstration or to 
explain a result And he intersperses, here and there, 
hints as to the easier methods of exhibiting and testing 
the results of theory, hints which wil be of great advan- 
tage to the student è 

Commencing with the theorem that a set of rays, 
originally perpendicular to a surface, can, after any 
number of reflections and ordinary refractions, be cut 
orthogonally by another surface, the author develops 
generally the properties of Caustics and Focal Lines 
He then proceeds to apply these properties to prisms, 
mirrors, and lenses The practical adjustment of the 
collimating and observing telescopes for spectroscopic 
work, and the accurate measufement of refractive indices 
are described Here we have some interesting remarks on 
the reasons for employing the position of minimum devia- 
tion in the observation of spegtral lines Next we have 
the formation of a pure spectrum, specially for the purpose 
of securing a visual field uniformly illuminated with 
homogeneous hght This leads to a general sketch of the 
methods and results of von Helmholtz and Clerk-Maxwell 
with regard to compound tolours Then we have a dis- 
cussion of Spherical and Chromatic Aberration, with 
some brief but highly practical remarks on the construc- 
tion of achromatic and aplanatfé lenses for different pur- 
poses Stokes’ important results as to the secondary 
spectrum are here given with some detail, and the 
methods of Foucault dnd Toppler for detecting slight 
defects of figure, or shght irregularities of refractive index, 
are explamed Next come the important questions of the 
brightness of an image, and the resolving power of an 
optical mstrument The*limits to resolving power, with 
the important difference, in this respect, between the 
telescope and the microscope, are well, but only too 
briefly, given —and we have also a shoft résumé of the 
author’s own importarft discussionsof the same question 
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for spectroscopes and gratings We conclude With the 
remark, which has been forced on us at almost every 
paragraph, that while brevity ıs often a most desirable 
virtue, it is one whose exercise should be permitted only 
to those (no doubt the majority) who have nothing to say 
Lord Rayleigh would do a great service to science if, 
taking the present essay as a skeleton, he would develop 
it into a handy volume 


Prof Cayley handles the subject of Numbers, from the 
mathematician’s point of view, in two compact articles 
That on the Partitzon of Numbers, which 1s little more 
than explanatory of the term, we pass over That 
on the Theory of Numbers is a very carefully written 
account of the past condition and present position 
of a subject, “which, or.ginating with Euclid, has in 
modern times, 1n the hands of Legendre, Gauss, Lejeune- 
Dirichlet, Kummer, Kronecker, and others [we may nter- 
polate the names of Cayley, Sylvester, and Henry Smith], 
been developed into a most extensive and interesting 
branch of mathematics” The branch is well known to 
be one of limited interest, for does not De Morgan write 
that the subject 1s an isolated part of mathematics, which 
may be taken up or not at the choice of the student? 
“It may possibly at some future time be connected with 
ordinary analysis , that is to say, the determination of the 
znteger solutions of a set of equations may not be so dis- 
tinct a thing from that of a mere solution, integer or not, 
as it 1s at present” The author distinguishes between 
the ordinary (or simplex) theory and the various complex 
theories “In any theory, ordinary or complex, we havea 
first part, which has been termed the theory of congruences , 
a second part, the theory of homogeneous forms, and a 
third part, comprising those miscellaneous investigations 
which do not come properly under either of the foregoing 
heads” The details are too technical for these columns, 
but the résumé of results ıs drawn up in a manner likely 
to be most useful to a student, as it clearly indicates the 
present condition of matters, being brought down to the 
very latest date by a master who has done good work in 
this very direction There are a few typographical inac- 
curacies , besides we note the following trifling (we think) 
oversights —-In Article 15 ıt ıs said “Ifġ is not a prime 
number, then 1, 2, 3 (ġ — 1) =o (mod Z),’—surely 
it should be added, “except when 4 = 4”, in Art 16, 
line 13, last bracket, for + ~ 3 read v- 4, n Art 19, 
lines 9, 10, interchange 11 and 17, ın Art 20, line 15, 
should not 13 and 35 be relegated to the next lne? The 
whole article is so carefully printed that we have thought 
it not out of place to point out these oversights 


Capt Moriarty’s reputation as a practical navigator has 
given an unusual interest to the article on Navigation, m 
which he may have been expected to impart to others the 
trick of his own skill We must confess tê a certain 
amount of disappointment The essay 1s well enough, 
but ıt is not what we expecte@, not what, we still think; 
we hada night to expect It1is in fact httle more than’ a 
short elementary treatise on the subject, comprising some 
of the simpler and more familiar problems, but taking 
little note of the more eyact or more convenient methods 
which are often required, not perhaps for the daily deter- 
mination of a ship’s position at sea, but for the checking 
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of the chronometeis and compasses, or for the more 
certain guidance of the vessel when ın with the land 
And for an account of such the “ Encyclopædia” 1s, we 
conceive, the proper place for it 1s not a work addressed 
to a youngster learning for the first tıme how to rough out 
a course and distance, or to work a meridian altitude or 
chronometer , but rather to the general readei wishing to 
gain some insight into the methods 1n use, or to the adept 
who 1s desirous of a ready reference to those branches of 
the subject which do not come within the scope of the 
ordinary text-books 

It 1s thus that we do not agree with Capt Moriarty m 
the disparagement of lunars, which he would relegate 
altogether to the examination room, the excellence of 
chronometers in the piesent day renders—he seems to 
say-—-lunars of no practical use , and holding this opinion, 
his notice of the problem ıs incomplete, and certainly very 
unpractical But Sir Charles Shadwell, whose scientific 
knowledge of the subject is at least equal to that of Capt 
Moriarty, has within these last tuee years pomted out 
(‘ Notes on the Reduction of Lunar Observations,” Potter, 
1881) that the lunar method is the only one which gives 
the seaman an independent astronomical solution of the 
problem of finding longitude at sea “ Chronometers,” he 
says, “may fail, or go astray, accicent or carelessness 
may neglect to wind them up, errors may have been 
committed in determining or applying then 1ates,’ which 
may not have been discovered till too late to rectify them 
In these dilemmas, the sole remedy available for pointing 
out the real position of the ship in longitude, 1s a lunar 
observation” Capt Moriarty presumably thinks that the 
rarity of such “dilemmas” renders them of no -practical 
importance that they do occur, however, 1s within the 
cognisance of every navigator, but we fear that under 
the influence of teaching such as this, the skill to get out 
of the dilemma in a masterly manner ıs 1apidly becoming 
scarce for, as Sir Charles Shadwell has well said, “ Con- 
fidence ın the hour of uncertainty cannot be 1mprovised 
for the occasion, it can_only be the result of habitual 
practice” We venture therefore to protest most earnestly 
against the pernicious doctrine to which Capt Moriarty 
has lent the sanction of his name If it 1s worth a ship’s 
while to carry the cumbrous and costly array of masts 
and rigging as a stand-by in the event of the huge and 
powerful engines being disabled, ıt 1s surely at least 
equally worth while to carry the handy and inexpensive 
skill to observe and compute a lunai, as a check on the 
very delicate machinery of a chronometer 

In speaking of these, the most exact of all observations 
with the sextant, we may call attention to the very ın- 
sidious error which arises from false centering, and which 
1s much more common than 1s generally understood To 
detect this and find the corrections for it, Capt Moriarty 
1ecommegds the taking and computing a number of equal 
altitudes, comparing the error of chronometer so found 
with the known error of,chronometer This method is 
excessively laborious, but may be shortened*somewhat by 
the construction of a curve of error, as Capt Moriarty has 
described There is also the danger, which he has 
omitted to notice, of the whole work gomg round in a 
vicious circle ; of first determining the error of chrono- 
meter by a faulty sextant, and of then using that error to 
correct the sextant Capt Moriarty appears not to 
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know, or has at any rate neglected to pomt out, that, 
for an almost nominal fee, sextants can be tested at 
Kew by a specially constructed apparatus, the invention 
(we believe) of Mr F-ancis Galton Many men buy a 
sextant with as little cere as they would buy a gridiron, 
but no one who means to use his sextant for purposes of 
exact navigation should think of concluding the purchase 
without getting a satisfactory Kew certificate with it If 
he does, he richly deserves all the trouble and annoyance 
which the neglect of this very simple precaution may 
entail 

Perhaps the best section of Capt Moriarty’s article is 
that in which he has treated of the modern application of 
what ıs commonly kncwn as Sumner’s method of deter- 
mining a ship’s positicn , what he says on this subject is 
admirable , we can only wish that he had devoted a little 
more space to it, and 21ven1t a full development , for the 
theo1y and the practical use of hnes of equal altitude are, 
as yet, neither sufficiently understood nor attended to by 
navigators It woulc, fôr instance, have been well to 
have called attention to the very exceptional value of 
Venus for these observations , and to the many special 
cases which arise when the bearing of a distant peak can 
be taken In conclusion, we would heartily endorse Capt 
Moriarty’s commendation of Raper’s “ Practice of Navi- 
gation” It 1s, beyord question, the best practical work 
which has yet appearsd, and We cannot but express our 
regret that neither in the Royal Navy nor in the Merchant 
Service, are its merts properly recognised ‘The text- 
book commonly used in the Navy is Inman’s, as edited 
by Jeans , that used m the Mercantile Marine.ts Norie’s 
Either of them 1s very far inferior, as a practical work, to 
Raper, but the difficulty of changing an established text- 
book has hitherto been found insuperable 





LETTERS TO THE. EDITOR 


[ The Editor does not hola himself responsible for opinions expressed 
by his correspondents Neuwher can he undertake io return, 
or to correspond with the writers of, resected manuscripts, 
No notece ts taken of an®eymous communications, 

[The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space rs so great 
that it ts rmposstbl, otherwise to insure the appearance even 
of communications coniqfning interesting and novel facts.) 


The Electne Light for Lighthouses 


IN your interesting article on the expeiments on lighthouse 
illumination now in prozress at the South Foreland (p 362) the 
wiite: alludes to the remaikable quenching influence of even a 
light mist on the electric light as compared with eithe: gas or 
oul lights, and suggests that the smalle: area of the illuminating 
centre in the case of eecticity may have something to do with 
the matter 

Apart fiom this, how@ei, selectise absorption by water 
vapour must play an inrportant part, and a great deal must de- 
pend on the colour of the beam , that 1s to say, the proportion of 
different rays combined ın ıt 


MM Janssen, Angshom, and others have shown that vapour 
of water 1n the atmosphere reduces the intensity of the violet end 
of the spectrum in a general manner and the red end m a more 


special manner An examination of Angstrom’s map of the 
telluric lines in the soar spectrum (see Schellen’s ** Spectrum 
Analysis,” Huggins’ translation, Fig 95, p 264) will show that, 
while the extreme red znd all the blue ends of the spectrum are 
much darkened by absorption lines, there is a zone from between 
Band C to § which :s comparatively free from them This 
1egion includes the orange rays, and „part of the red and yellow 
It 1s the most lummous part of the Spectrum, and contains the 
1ays which will penetrete faithest ın a fog Hence it 1s that the 
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sun appeais redde: as it sinks towards the houzon, and loses 
more of its blue rays in the thicker atmosphere 

Gas and oil lights me riche: in these penetiative 1ays than the 
aic light, which 1s peculiarly rich in the blue rays easily ab- 
sorbed Hence a gas jet can be seen a long distance in a fog, 
though, like the sun, 1t appears redde: in tinge than usual An 
aic light, on the othe: hand, 1s not seen far, however penetiative 
it may be in clea: weather I have often obseived on London 
Bridge, in a fog, that the arc lamps become of a blank white , 
the brilliant aic seems to disappear, and the caibon points, 
slightly reddened, glow through the mist The arc with its blue 
1ays 1s the part which suffers most, and hence the larger the 
incandescent points in comparison, the lkelie: the ght to 
penetrate The oidinary electric incandescent lamp has, ac- 
cording to the late R Sabme, 20 pe: cent more ciange rays 
than daylight, a fact which may account fo. its greater penetra- 
tive powé than the aic, but, owing to its cost, it 1s debarred 
from hghthouse work 

On the whole it would appear advisable to employ the spec- 
troscope in the South Foreland experiments, in order to find out 
what the absorptive action of mists ıs on arc, gas, and oil lights 
If it should turn out, as above indicated, that the arc fails m 
penetration from lack of ceitain yellow, orange, and red rays, 
it might be useful to try the effect of supplying the needful rays 
by mixing certain salts with the carbons J Munro 

West Croydon 





The Cholera Germ 


THE importance of om gaming clea: ideas of the cause of 
chole1a as soon as possible prompts me to venture to suggest 
the duection in which may be gought an eaplanation of the three 
propositions in NATURE (p 26), and which “E K ” there says 
** appear to me to be in hopeless contradiction” The pioposi- 
tions are, substantially, as follows —(1) The comma-shaped 
bacillus 1s the cause of choleia, (2) the alimentary canal is the 
exclusive organ of its entrance mto the body, (3} the comma- 
shaped bacillus is killed by acid « 

The hfe of most plants 1s destroyed by passing through the 
alimentary canal of animals o1 man, yet seeds of giasses, giains 
of cereals, &c , not infrequently pass through animals without 
destiuction, and afterwards geiminate and 1epioduce then kind 
Seeds of small futs sometimes pass uninjmied through the human 
body and through buds Spoies of bacilli are known to with- 
stand treatment which ıs destructive of the bacilli themselves 
Unless the comma shaped bacillus 1s exceptional in not forming 
such spoies, 1t seems to me that the three foregoing piopositions 
may not only be thus explained, but that they may soon supply 
an explanation of what has been dong waiting explanation, 
namely, the fact that the dejections of cholera patients are not 
often, 1f ever, found infectious when first voidec, but soon be- 
come infectious This accords pé@rfectly with the thiee proposi- 
trons rf we suppose that the comma-shaped bacillus, soon after 
being voided ın the dejections, foims®spores which aie capable 
of resisting the acids of the stomach It seems very impoitant to 
have this pomt investigated To plead foi such investigation, 
by whoevei has oppoitunity, 1s a mam object of this lette: 

The many instances of the outbieak of cholera in this country 
(US A) immediately afte: ipfected baggage has been un- 
packed, might then recelve easy explanation , the spores, being 
inhaled with the breath, would be likely to lodge in the posterio1 
nares and pharynx, be swallowed, passed thiough the stomach, 
and in the nututrve alkaline fluids of ghe intestines find a con- 
genial soil in which to germinate, forming comma-shaped bacilli 
giving off their poisonous by-product which seems to have such 
baneful mfluence on the human nervous system 

Lansing, Michigan, August 8 Henry B BAKER 
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School Museums 


Dr GLADSTONE docs not allude to botanical specimens in 
his communication to NATURE bast week (p 384), but these can 
form a very interesting addition In my fathe1’s parish school of 
Hitcham, he had a long row,of pals fixed against the wall of 
the class-room, with the name of every plant of the parish 
attached below These were kept constantly sffpphed by the 
children all through the summer Whoeyer first bought any 
species had a small reward The School Hei barium was entirely 
made by the children , and for the last twenty-five yems I have 
used for teaching purposes specimens dried, mounted, and 


labelled by the childien of Hitcham School Should any one 
desire further details on the subject of botany m schools, I shall 
be very glad to communicate with such 


Drayton House, Ealing GEORGE HENSLOW 


HY me 


THE circulating loan collections of natural history speci- 
mens, ieferied to by Dr Gladstone in his letter on this subject 
as being established at Liverpool, have been piovided and 
organised not by the School Boaid but by the Fiee Libiary and 
Museum Committee of the Corporation They owe their origin 
almost entnely to the Rev H H Higgins, chairman of the 
Museum Sub-Committee, and then great value is due to the 
close personal attention which that gentleman and the Curator 
of the Museum (Mi T J Mooie) have bestowed on them, The 
specimens included in the collections aie not only typical, but 
are of excellent quality, and cannot fail to arouse the mterest of 
the children before whom they aie brought So fa: as the ex- 
peument has alheady gone it has proved very successful, and 
deserves to be widely Lnown 

Having had the pleasuie of bringing the matte: of these col- 
lections forward’ ın the discussion on Dr Jex-Blahe’s paper at 
the Educational Conference, I should be glad 1f you would allow 
me to make this conection as to then origin 


21, Ve.ulam Street, Liverpool, Aug 25 W HEWITT 





The Permanency of Continents 


As a small contirbution to this theory, the Cornish beaches 
may furnish a quota They are entuely composed of finely com- 
minuted shells, with a small admixture of fragments of Biyozoa, 
spines of minute Echimoderms, and occasional mica flakes Such 
sandy beaches occur ın small bays, and if subjected to meta- 
morphic action would foom Zeztieular masses of limestone mter- 
calated between the stiata deposited above and below them 
Hence such occuirences of limestone might well indicate such a 
ditto al origin as 15 here displayed 


St Ives GEORGE HENSLOW 





Carnivorous Wasps 


I ONCE witnessed a somewhat simular feat to that mentioned 
by “F N” (p 385) It was at a wayside inn in the Efel 
The tablecloth was covered with flies The window was closed 
excepting one smali’coiner at the top A wasp entered, came 
duect to the table, but instead of attacking some stewed«fruit 
theieupon, instantly seized a fly, bore it off, and afte: whirling 
iound with it, made stiaight for the small means of exit and 
vanished 

One evening when at College a small beetle was flying round 
and 1ound, but at some height ove: the lamp A spider: on the 
ceiling waiching his opportunity, suddenly dropped upon ıt and 
caught ut flying! He then ran up with it and began winding a 
belt of silk 1ound its body Howevei the beetle ultimately 
managed to slip its meshes and escaped 

GEORGE HENSLOW 


IN reply to you conespondent “E N ,” I would say that, 
while I do not recollect to have seen wasps, under natural condi- 
tions and in the open aur, attacking flies, I have frequently seen a 
wasp, when shut up in a 100m, o1 supposing himself to be so 
(for wasps are very stupid in finding theu way out of a room), 
attack and partially devou. the common house-fly I yesterday 
witnessed an instance of canmbalism on the part of the wasp 
One of my drawing-room windows was closed, and on this seven 
o1 eight wasps weie engaged in a fruitless stiuggle against the 
irnitating and inexplicable glass, mmstead of escaping,eas they 
might have done, thiough the othe: windows, which weie open, 
One of them, moire languid and weary than the rest, was 
crawling slowly pp and down near thë corner of the pane Some 


minutes afte: waids, looking up from my book, I noticed two of * 


the other wasps engaged in furiously attacking this individual 
Afte: a few seconds, one of the opponents, perhaps endowed 
with higher: moral susceptibilities than the other, flew away 
The other seized upon the thorax of the now moribund wasp, and, 
after a few moments, began devouring him I watched the pro- 
cess fo. a minute or two, and then the cove: of a book put an 
end to the existence of the canmbal and of his prey 

*A day without food 1educes a wasp to a state of famine, and 
it might be easily ascertained whether he does not commonly, 
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hke antmals of a higher order, become a cannibal under these 
circumstances W CLEMENT LEY 
Lutterworth, August 22 


I HAVE twice within the last few days noticed the same thing 
that your correspondent wnites about, viz wasps devouring 
fies In the first instance the fly was found held fast by the 
feet of a wasp which I had killed , the fly was dead, but I think 
intact In the second instance the body of the fly was reduced 
to a shapeless mass, and about half had been devoured, no doubt 
by the wasp I had previously observed a wasp apparently 
attacking a butterfly (small wite), possibly for the same pur- 
pose, 1t was, however, unsuccessful I do not know whether it 
1s unusual for wasps to do this, but I have certamly never observed 
it before H N Dixon 

Northampton 





THE question of your correspondent “F N” ım your last 
number (p 385), inquiring whether the mcident observed by 
him is an unusual occurrence or not, is one that has been so 
frequently asked that it ıs somewhat curious that the fact has 
not become recognised generally as constituting a regular habit 
of the insect Four years ago several letters upon this subject 
were communicated to NATURE (vzde vol xxi pp 417, 494, 
538, 563, and vol xxu p 31), and many othe: notices of the 
practice might be quoted Darwın related having observed a wasp 
séize and carry off a fly too large for convenient transport, which 
returned to the ground to cut off the wings to lighten its weight, 
and then flew away with it During the hot months, butchers’ 
shops, as I have fiequently noticed, are much iesorted to by 
wasps as a hunting-giound, and although they are also fond of 
the juce of dead meat, they are encouraged rather than de- 
stroyed, ın consequence of the benefit they confer by their habit 
of pieying upon “‘blow-flies,” as I have move than once been 
told by the shopkeepers themselves WILLIAM WHITE 

Highbury Hill, N , August 23 
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WITH reference to the account of the wasp and fly n NATURE 
by “F N”, though not exactly an answer to the query put, still 
the following may be of some interest to him and others of your 
readers — 

I was sittmg one day m an arbour im the giounds of Duff 
House, when a wasp and a bluebottle-fly fell at my feet Here 
a scuffle (ıt could scarcely be called a fight) ensued, which lasted 
a few seconds I think the wasp used its sting as well as its 
mandibles The fly dead, the wasp then tued to lift it This 
was frequently repeated, bat without avail The wasp then went 
round and round and over the fly several times Then another 
trial But no, ıt seemed to me that the fly was too heavy or 
too bulky The wasp now began to mbble at the body of 
its prostiate victim, and at last severed 1t ın two It then seized 
one poition, and afte: making the attempt twice, succeeded, 
rose, and disappeared Ina little while, however, I was rather 
surprised to see the wasp return , at least one simular came, and 
having whizzed round about my head, looked at me, went and 
hovered for an instant or so above the spot where the other half 
of the fly lay, then alighted, and bore ıt off mtnumph I do not 
think that the wasp mtended to eat the fly, but rather meant it 
as food for the larvæ at home THOMAS EDWARD 

Banff, Scotland 





SEEING the communication of “F N ” on a “ Carnivorous 
Wasp” m last week’s NATURE brngs to my recollection a 
simular obseivation of my own about a fortnight ago My atten- 
tion was drawn to an immense number of wasps and flies feeding 
together, apparently m perfect amity, at the bottom of a recently 
emptied sugar hogshead ahat was lymg on its side ın the sun 
The amity, I may say, was not altogether perfect, as when a 
wasp approached a fly the latter speedily gave way Suddenly 
a wasp, which was flying about ın the interior of the tub, darted 
on an unsuspecting fly which was peacefully regaling itself with 
sweets, and carried it off I managed to trace its flight to a 
neighbouring wall, where I saw the wasp apparently busily en- 
gaged in devouring the fy On approaching more closely, m 
order to find out if I ceuld what these unamiable proceedings 
weie, I disturbed the wasp, which flew away with the fly stilb in 
its grasp, and this tıme I was unable to follow it My impres- 
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sion at the time was, I remember, that the wasp wished to 
rob the fly of its sugar This was the only case I noticed 
Leicester, August 25 F BATES 


[We have received numerous letters of the same purport as the 
above The subject was discussed in NATURE, vols xxi and 
xxu , asieferied to by Mr White above —Ep ] 
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Fireballs 


WHILST speaking of the electric discharge to the Rey Canon 
Thomas, of Meifod, a few days ago, he told me that he was 
some years ago overtaxen by a most violent storm of thunder 
and lightning whilst crossing on horseback a Merionethshire 
mountain During ths storm Mr Thomas saw (what appeared 
to him to be) three bal’s of fire successively hurled to the ground 
near him from the clouds 

About a fortmght ago a sudden and violent thifnderstorm 
broke over North-East London, when at least one building was 
stuck The window of my 1oom was wide open at the top 
During one of the peals of thunder a zigzag line of hghtning 
was distinctly seen by me (and another person) to come into the 
room by the open window and form an irregular line of fire 
along the cornice of zhe room In the middle of the zigzag 
there seemed to be a monfentary stoppage, with a star-like ex- 
pansion of the line There was no ieflection or optical illusion, 
and no damage was done - W G SMITH 








A Cannibal Snake ~* 


I sEND the following brief history of a snake’s meal off 
another about his equal in bulk 

Some years since I was amused at the conduct of a small 
tuangulai-headed snake about tea inches long that I encountered 
in a road, who coiled. himself and struck at me as 1f to dispute 
my progiess He wes a pretty little fellow, gray spotted, and I 
picked him up, and cairying him home, deposited him in a small 
fish globe with sand and stones inthe bottom Here he lived con- 
tentedly for several nonths without eating anything, although 
frequently tempted wath vaii@us sects and other food After 
three months or so, my neighboui’s childien brought in a small 
black snake, shorter, but rather larger ın diameter than my pet, 
and we decided to lace the two together Scarcely had the 
new-comer touched the sand than my pet glided rapidly around 
the sides of the globe, and struck him with his fangs just behind 
the head The black snake diopped apparently lifeless, the 
other retained his hold with his jaws, and winding his tail closely 
about midway up the body, stretched himself out and his piey al 
the same time, till he seemed to dislocate his vertebra We 
could hea: the black snake crack An hour or so later I found 
that he had tegun tc swaltow him, having already got the head 
fairly inside his jaws. I called my family and neighbows, and 
we watched the process for several hours He coiled the lower 
part of his body around his pfey at the distance of an mch or twe 
from his jaws, so tightly that 1t seemed almost to cut it in two, 
and then appeared to curl himself together and force the portior 
between the coil and his jaw down his throat When that por- 
tion was ingested, h= took a fresh hold lower down and repeatec 
the action The back snake disappeared quite iapidly, unt. 
the amount swallowzd distended and stiffened the other, so that 
be could not hold itwith a coil, After this the process was slow 
and tedious, apparantly being mainly carried on by alternate 
retractions of the jaas, and it took nearly halfan hour to dispost 
of the last inch, which was of course very small Finally he 
succeeded, and Jay stretwhed out, a singular-looking specimen, 
his outline distortec by the convolutions of the reptile he hac 
swallowed, which could plainly be traced through his distendec 
skin He lay quiet for several days, and apparently digestec 
the greater portion of ıt I never fed him again, and finali 
turned him loose Ins parting salute being a vicious attack upo) 
my boot C F CREHORE 

Newton, Massacausetts, August 12 





WATER BELLS 


TH E accompanying design (from La Nature) repre 

sents A wazer bell, the invention of M Bourdon, c 
more transparent and complete effect than those hithert 
produced, which have all either made the water issue b 
a very diminutive annular orifice, or shot the liquid je 
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st a disk of polished metal with slightly elliptic mm, 
ucing in either case a bell fringed all round its 

umference and lacking transparency. 

ell to which we here call attention is distinguished 

e way in which it causes the liquid vein to expand as 


„as it reaches the orifice of the ajutage. Instead of 
ate, the surface of 


‘ing it strike against a metal plate, 
hich, however carefully polished, always betrays some 
perfection, M. E. Bourdon brings an antagonistic 
olumn of water to bear on ity so that the jet expands and 
falls into the basin, forming a bell as clear as crystal and 
impervious enough to cut off all communication between 
the interior and circumambient air. 



































water-height above the jet will be about 60cm. T he flow 
ott he water or its stoppage will of course be regulated by 
‘The apparatus so arranged and the basin filled with 
water to the level of the overflow, the cock will be gently 
pened, and the water traversing the interval between 
the ajutage and the antagoni 
timetres high in the latter. 

then come to view. By opening the cock 














torm o 
2 ; the cock be reduced avery little, and th e bell wil 
_ change its shape; its rim will become lowered. to the 





SCIENCE AND THE SANDHURST 
EXAMINATIONS 
e now before us the revised regulations for the 
nations of candidate@ for admission to the 
ege, Sandhurst. Up to and including 
tion of 1885 the present scheme is to 
nder it Mathematics, English History, 
“z000 marks each; Greek, French, 
ental Science, General and Physical 
Geology count 2000 marks each. Candi- 
şs left free to select any four of these subjects, 
‘may also take up drawing, for which 1500 marks 
en, After the summer of 1885 the subjects are to 
uped and marked ag follows i- 





* Marks 

ss I~. Mathematics... 3000 
nE os gy Latin @.. 6- 3000 
a French ... sis n. 3000 
sa, German... ‘i 3000 





stfe tube will rise a few | 
A ball of ovoidal shape | 
very slowly | 


ter will gradually enlarge till the bell assumes | 
fa hemisphere. At th® point let the opening | 









The pipe conducting the water from the reservoir ends 
in a truncated form of nozzle, of about 12 degrees of 
angular opening, in such a way as to make all the threads 
of water converge towards the middle of the jet. 
this is placed concentrically to the truncated nozzle 
tube of about 20 cm. in length, an me: 
diameter as that of the orifice byw 
from the reservoir. This antagonistic tu 
called, has to be supported by a copper rod fixe 
against a wall or on the margin of the basin, at a- 
distance of 2 cm. between its lower extremity and the 
truncated appendage. The reservoir must be kept ata 
a water-vauge cock. The 
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constant level by means of 





plane of the water of the basin, and its profile will show 
a bell similar to the gardener’s bell glass. 

By placing a very thin copper wire vertically towards 
the top of the bell, a vertical incision may be made in 
the bell, parting it into two separate sides. Through the 
gap thus formed, a statuette, a lighted candle, or a cage 
containing a bird, may be introduced inside the bell with- 
out wetting it. The tubes hitherto used have not ex- 
ceeded 20 mm, in diameter; but by employing appa- 
ratus of much larger dimensions, water bells of from 
3 to 4metres in diameter might be produced just as per- 
fect as those of from 6o to 80 centimetres, and under 
which people might walk about or lounge at pleasure. 
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i Caa Marks 

Crass IL-—1. Greek... sits a 2000 
2. Higher Mathematics 2000 
3. English History . 2006 
4 Experimental Sciences sae 2000 
5. Physical Geographyand Geology 2000... 

Crass LIL—1, English Composition .., we SOO 
2. Drawing, Freehand = 500. 
3. i Geometrical e SOO 

Of these subjects candidates must take up thre 
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Class I., and may take up either the remaining subject in 
Class I. or an¥ one subject in Class IL, and may also 
take up all the subjects in Class IH., | 
These figures speak for themselves. Science is now 
placed on an equal footing with Greek and Higher 
Mathematics, &c., and its pesition is therefore somewhat. 
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posals of a few months since. In tpe main, however, 
reyised scheme cannot be satisfactory to any one’ 
the interests of education at heart. ee a 














improved as compared with that assigned to it in the pro- 
















After our article of June 26 (p. 189) it is needless to go 
much further into detail, but it may be pointed out that 
hitherto certain subjects, of which Science is one, have 
had 2000 marks each, whilst three others have had 3000, 
and free choice of four subjects among these has been 
allowed. Owing to the great influence which marks have 


other circumstances, the position of Science has been 
modest enough. In future, however, it will have (to put 
it numerically) about one-fourth of its previous chance, 
since, instead of the candidates being free to select four 
subjects, they will now only be free toe select one. In 
short the final arrangements, though undoubtedly improve- 
ments upon those announced a few months since, and in 
one particular considerable improvements, are in their 
main features retrograde and unsound. They will hamper 
those of our schools which make it their aim to widen the 
basis of education in this country by the introduction of 
science into their regular work, and they will further dis- 
courage those who have hitherto hesitated from following 
their example. They will be a check on freedom and 
progress in education. The new regulations no doubt 
will encourage the study of modern languages, They do 
this, however, at too great a cost to other subjects of at least 
equal importance. We regret very much that the War Office 
authorities have not adopted some plan by which, whilst 
securing a knowledge of those subjects which they regard 
as professionally essential, they would have left a fairer field 
to such studies as Higher Mathematics, Natural Science, 
Greek, &c. Whilst we regret so much the blow to science 
teaching in our schools which is given by the final adoption 
of the scheme before us, and that young men of scientific 
capacity should stand so poor a chance of employment 
in our military services, we must acknowledge that in 
their revised regulations the War Office authorities have 
effected a distinct improvement by the new grouping of 
the experimental sciences and the addition of a practical 
examination to each group; although, from the greatly 
inferior position which science will hold in future, we fear 
that the practical advantage in the Sandhurst examina- 
tions will be very small. If, however, such a grouping of 
the natural sciences could be extended to the Woolwich 
examination also, it would be a great gain. The allotment 
of marks at present in force in the Woolwich competi- 
tions deals very fairly with the various subjects. Mathe- 
matics and Drawing, which are of special importance, are 
duly encouraged, whilst a fair liberty of choice among 
other subjects is left to the candidates. It has, however, 
been a complaint that, owing to the unequal difficulties 
presented by the present groups, some science subjects 
are unduly encouraged at the cost of others. This com- 
plaint ought practically to cease under such a classifica- 
tion as is now introduced into the Sandhurst scheme, for 
it ought no longer to be difficult for the examiners to set 
papers of fairly equal difficulty and range. We hope this 
change of detail may be extended to the science of the 
Woolwich examinations. We believe it would be wel- 
comed by all those who have the interests of science 
teaching at heart. 





THE BRITISH ASSOCIATION 


HE fifty-fourth annual meeting of the British Asso- 
ciation commened yesterday at Montreal, About 

800 members have arrived in Montredi from England i 
and the interest taken in the meeting both in Canada 
and the United States is evidenced by the great 
‘number of visitors which it has attracted to that city. 
‘The reception accorded to the Association both by the 
city and the Dominion is all that could be wished. Mon- 
treal itself has raiseda fund of 40,000 dollars for expenses, 
and over 300 members have been received as guests jnto 
private houses. McGill College, where the Association 
meets, has been specially prepared for the purpose, and 
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addresses are quite up to the average 
evening Prof. Lodge delivers his lecture on ee 
Saturday, Prof. R. S. Ball gives the popular lecture, | 
subject being “ Comets”; and on Monday evening Dr 
Dallinger gives a richly illustrated account of the lowes 
forms of life, 


Extensive arrangements have been made for @xcur 
sions of the members to Quebec, Ottawa, and other places 
of interest in the Dominion and the United, Staées, with: 

soirées, and receptions, in the intervals of- S 
the meetings. The citizens of Quebec are arranging to) | 
entertain 600 members on Saturday : 
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[INAUGURAL ADDRESS BY THE Ricut Hon. LORD RAYLEIGH, 
MA, DCL, BERS; FRAS., F.R.G.5., PROFESSOR © 
OF EXPERIMENTAL Batysics IN THE UNIVERSITY OP 
CAMBRIDGE, PRESIDENT ” 


IT is no ordinary meeting of the British Association which f 
have now the honour of addressing. For more than fifty years 
the Association has held its autumn gathering in various towns 
of the United Kingdom, and within those limits there is, Isup- 
pose, no place of importance which we have not visited, And o 
now, not satisfied with past successes, we are seeking new worlds — 
to conquer, When it was first proposed to visit Canada, there. 
were some who viewed the prdec *with hesitation. For mý: E 
own part, I never quite understood the grounds of their appre: 
hension, Perhaps they feared the thin. end of the wedge, 3 
When once the principle was admitted, there was no knowing. 
to what it might Jead. So rapid is the development of the’ — 
British Empire, that the time might come when a visit to such 
out-of-the-way places as Londen or Manchester could no longer 
be claimed as a right, but only asked for as e 
susceptibilities of the English. But seriously, whatever objec 
tions may have at first been felt soon were : 
consideration of the magnificent opportuniti 
pitality affords of extending the 







made up their minds to cross the o ve 
decision, and that, apart altogether from scientific interests, grêat 
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not readily efface, 
meeting is to me a great honour, 
but also a great responsibility. ‘In one respect, especially, I feel 
| iati ig well to choose another 
My own tastes have led me to study mathematic 
physics rather than geology and biology, to which naturall 
attention turns in a new country, presenting as it í 
field for investigation. A chfonicle of achievemer 
departments by workers from among yourselves woul 
suitable to the occasion, but could not come 
would have preferred a different subject for 
at least that you will not hold me entirely 
At annual gatheyings like oursethe pleasure with which fr 
meet friends again is sadly marred by the absence of those wh : 
can never more take their part in our proceedings. Last year 
my predecessor in this office had to lament the untimely loss of 
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Spottiswoode and Henry Smith, dear fiends of many of us, 
and prominent membeis of our Association And now, again, 
a well-known form 1s missing For many years Sir W Siemens 
has been a iregular attendant at ou: meetings, and to few indeed 
have they been more indebted for success Whatevei the occa- 
sion, 1n his Presidential Addiess of two years ago, or in commu- 
nications to the Physical and Mechanical Sections, he had always 
new and interesting ideas, put forward in language which a child 
could understand, so great a maste: was he of the art of lucid 
statement ın his adopted tongue Practice with Science was his 
motto Deeply engaged in industiy, and conversant all his hfe 
with engineering operations, his opimion was neve: that of a 
mere theorist On the other han, he abhorred 1ule of thumb, 
striving always to master the scientific principles which underlie 
rational design and invention 

It is not necessary that I should review in detail the work of 
Siemens The part which he took, during recent years, m the 
developmgnt of the dynamo machine must be known to many 
of you We owe to him the practical adoption of the method, 
first suggested by Wheatstone, of throwing into a shunt the coils 
of the field-magnets, by which a greatly improved steadiness of 
action 1s obtained The same characteristics ate observable 
thioughout——a definite object in view and a well-directed perse- 
verance in overcoming the difficulties by which the path 1s usually 
obstiucted ü 

These are indeed the conditiéns of successful invention The 
world knows little of such things, and regaids the new machine 
or the new method as the immediate outcome of a happy idea 
Probably, 1f the tryth were known, we should see that, in nine 
cases out of ten, success depends as much upon good judgment 
and perseverance as upon fertility of imagination The labows 
of our great inventors aie not unappreciated, but I doubt whether 
we adequately realise the enormous obligations under which we 
le It 1s no exaggeiation.sto spy that the life of such a man as 
Siemens 1s spent in the public seivice, the advantages which he 
reaps for himself being as nothing in comparison with those 
which he confers upon the community at large 

Asan example of this 1t will be sufficient to mention one of 
the most valuable achievements of his activ@life—his introduc- 
tion, in conjunction with his brother, of the regenerative gas 
furnace, by which an immense economy of fuel (estimated at 
millions of tons annually) has been effected ın the manufacture 
of steel and glass The nature of this economy is easily ex- 
planed Whatever may be the work to be done by the burning 
of fuel, a certain mperature 1s neces-ary For example, no 
amount of heat in the form of boiling water would be of any avail 
for the fusion of steel When the products of combustion are 
cooled down to the point in question, the heat which they still 
contain 1s useless as regards the purpose in view The impoit- 
ance of this consideration depends entuely upon the working 
temperature If the object be the ewapoiation of water or the 
warming of a house, almost all the heat may be extracted from 
the fuel without special arrangements But it is otherwise when 
the temperature required is not nfich below that of combustion 
itself, for then the escaping gases cany away with them the 
larger part of the whole heat develo®ed It was to meet this 
difficulty that the regenerative fuinace was devised The pro- 
ducts of combustion, before dismissal into the chimney, are 
caused to pass through piles of loosely stacked fire-brick, to 
which they give up then heat Afte: a time the fire-brick, upon 
which the gases first impinge, becomes nearly as hot as the fm- 
nace itself By suitable valves the bunt gases aie then diverted 
through another stack of brickworx, which they heat up m like 
manner, while the heat stored up in the fist stack 1s utilised to 
warm the unbuint gas and air on they way tothe furnace In 
this way almost all the heat developed at a Ingh temperature 
during the combustion 1s made available for the work ın hand 


As it 1s now several yeais since yom presidential chair has 
been occupied by a professed physicist, ıt may natuially be ex- 
pected that I should attempt some record of 1ecent piogiess in 
that branch of science, 1f indeed such a term be applicable Fo 
1t 1s one of the difficulties of the task that subjects as distinct as 
mechanics, electricity, heat, optys, and acoustics, to say nothing 
of astronomy and meteorology, are included unde: physics, 
Any one of these may well occupy the life-long attention of a 
man of science, and to be thoroughly conveisant with all of 
them 1s more than can be expected of any one indavidual, and 1s 
piobably incompatible with the devotion of much time and 
eneigy to the actual advancement of knowledge Not that I 


¢ 

would complain of the association sanctioned by common par- 
lance A sound knowledge of at least the principles of general 
physics 1s necessary to the cultivation of any department The 
predominance of the sense of sight as the medium of communi- 
cation with the outer world, brings with ıt dependence upon the 
science of optics, and there 1s hardly a branch of science in 
which the effects of zemperature have not (often without much 
success) to be reckoned with Besides the neglected boiderland 
between two branches of knowledge 1s often that which best 
repays cultivation, or, to use a metaphor of Maxwell’s, the 
greatest benefits may be derived from a cioss-fertilisation of the 
sciences The wealth of material is an evil only from the point 
of view of one of whom too much may be expected Another 
difficulty incident to the task, which must be faced, but cannot 
be overcome, 1s that of estimating 1ghtly the value, and even 
the correctness, of recent work It is not always that which 
seems at first the most important that proves ın the end to be 
so The history of science teems with examples of discoveries 
which attracted little notice at the tıme, but afterwards have 
taken root downwards and borne much fiuit upwards 

One of the most striking advances of recent years is in the 
production and application of electiicity upon a large scale—a 
subject to which J have already had occasion to allude in con- 
nection with the work of Sn W. Siemens The dynamo ma- 
chine 1s indeed founded upon discoveries of Faraday now more 
than half a century old, but it has required the protracted 
labours of many inventois to bring 1t to 1ts present high degree 
of efficiency Looking back at the matter, ıt seems strange 
that progress should have been so slow Ido not refer to de- 
tails of design, the elaboration of which must always, I suppose, 
require the experience of actual work to indicate what parts are 
structurally weaker than they should be, or are exposed to undue 
wea and tear But with regard to the main features of the 
problem it wo ld almost seem as if the difficulty lay in want of 
faith Long ago it was iecognised that electricity derived from 
chemical action 1s (on a large scale) too expenstve a source of 
mechanical power, notwithstanding the fact that (as proved by 
Joule in 1846) the conversion of electiical mto mechameal work 
can be effected with great economy From this it is an evident 
consequence that electricity may advantageously be obtained 
from mechanical power , andone cannot help thinking that 1f the 
fact had been borne steadily in mind, the development of the 
dynamo might have been much more 1apid But discoveries and 
inventions aie apt to appear obvious when regarded from the 
standpoint of accomplished fact, and I draw attention to the 
matter only to point the moral that we do well to push the 
attack persistently when we can be sme beforehand that the 
obstacles to be overcome ate only difficulties of contrivance, and 
that we are not vainly fighting unawares against a law of 
Nature 

The present development of electricity on a large scale de- 
pends, however, almost as much upon the incandescent lamp as 
upon the dynamo The success of these lamps demands a very 
perfect vacuum-—-not more than about one-millionth of the 
normal quantity of au should 1emain-—and ıt 1s interesting to 
recall that, twenty years ago, such vacua were rare even in the 
laboratory of the physicist It is pretty safe to say that these 
wonderful iesults would never have been accomplished had 
practical applications alone been inview The way was pre- 
paied by an army of scientific men whose main object was the 
advancement of knowledge, and who could scarcely have imagined 
that the piocesses which they elaborated would soon be in use on 
a commercial scale and intrusted to the hands of ordinary 
wolkmen 

When I speak in hopeful language of practical electricity, I 
do not forget the disappomtment within the last yea: or two of 
many over-sanguine expectations The enthusiasm of the ın- 
ventot and piomoter are necessary to progress, and it seems to 
be almost a law of nature that ıt should overpass the bounds 
marked out by reason and experience What is most to be 
regretted 1s the advantage taken by speculatois of the often un- 
instructed interest felt by the public #n novel schemes by which 
its imagination 1s fired But looking forwaid to the future of ° 
electric lighting, we have good ground foi encomagement 
Already the lighting of lage passenger-ships is an assured 
success, and one which will be highly appreciated by those tra- 
vellers who have experienced the tedium of long winte: evenings 
umeheved by adequate ullummation Here, no doubt, the con- 
ditions are in many respects especially favourable As regards 
space, life on boaid ship 1s highly confentrated , while unity of 
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management and the presence on the spot of skilled engineers 
obviate some of the difficulties that are met with under other 
circumstances At present we have no experience of a house-to- 
house system of illumination on a great scale and ın competition 
with cheap gas, but preparations are aheady far advanced for 
trial on an adequate scale in London In large institutions, such 
as theatres and factories, we all know that electricity 1s in 
successful and daily extending operation 

When the necessary power can be obtamed fiom the fall of 
water, instead of fiom the combustion of coal, the conditions of 
the problem are fai more favomable Possibly the seventy of 
your winters may prove an obstacle, but .t 1s impossible to regard 
your splendid 11ver without the thought arising that the day may 
co ne when the vast poweis now running to waste shall be bent 
into your service Such a pioject demands of course the most 
careful consideration, but ıt is one woithy of an mtelligent and 
enterprising community 

The requirements of piactice react in the most healthy manner 
upon scientific electiicity Just as in former days the science 
received a stimulus from the application to telegiaphy, under 
which eveiything relating to measurement on a small scale 
acquired an importance and development for which we might 
otherwise have had long to wait, so now the requirements of 
electric highting aie giving rise to a new development of the art 
of measurement upon a large scale, which cannot fail to prove of 
scientific as well as practical importance Mere change of 
scale may not at first appear a very important matter, but it 1s 
suprising how much modification it en.ails m the msti uments, 
and in the processes of measurement For instance, the 1esist- 
ance coils on which the electiician relies in dealing with currents 
whose maximum 1s a fraction of an ampere fail altogether when 
it becomes a question of hundreds, not to say thousands, of 
amperes 

The poweiful cmrents, which are now at command, constitute 
almost a new weapon in the hands of the physicist Effects 
which in old days weie rare and difficult of observation may 
now be produced at will on the most conspicuous scale Con- 
sider for a moment Faraday’s great discovery of the “ Magneti- 
sation of Light,” which Tyndall likens to the Weisshorn among 
mountains, as high, beautiful, and alone This judgment (in 
whuch I fully coneui) relates to the scientific aspect of the dis- 
covery, for to the eye of sense nothmg could have been moire 
insignificant It is even possible that ıt might have eluded 
altogethe: the penetiation of Faraday, had he not been piovided 
with a special quality of very heavy glass At the presert day 
these effects may be produced upon a scale that would have 
delighted their discoverer, a 1otation of the plane of polarisation 
through 180° being peifectly feasible With the aid of modein 
apphances, Kundt and Rontgen in Germany, and H Becquerel 
in France, have detected the rotation in gases and vapouis, 
where, on account of its extreme smallness, it had previously 
escaped notice 

Again, the question of the magnetic saturation of non has now 
an umportance entnely beyond what ıt possessed at the time of 
Joule’s early observations Then ıt required special ariange- 
ments purposely contrived to bringit into prominence Now m 
every dynamo machine, the iron of the field-magnets approaches 
a state of saturation, and the very elements of an explanation of 
the action require us to take the fact m:o account It 15 deed 
probable that a bette. knowledge of this subject might lead to 
improvements in the design of these machines 

Notwithstanding the important work of Rowland and Stoletow, 
the whole theory of the behaviour of soft uon under varying 
magnetic conditions 1s still somewhat obscue Much may be 
hoped from the induction balance of Hughes, by which the 
marvellous powers of the telephone are applied to the discrimina- 
tion of the properties of metals, as 1egaids magnetism and 
electric conductivity 

The introduction of powerful alternate-current ın machines by 
Siemen8, Gordon, Ferranti, and others, 1s likely also to have a 
salutary effect in educat.ng those so-called practical electricians 
whose ideas do not eastlygise above ohms and volts It has long 
been known that when the changes are suffitiently 1apid, the 
phenomena are governed much more by induction, or electric 
inertia, than by mere resistance On this principle much may 
be explained that would otherwise seem paiadoxical To take 
a comparatively simple case, conceive an electio-magnet wound 
with two contiguous wires, up6n which acts a given rapidly 
periodic electromotive force If one wne only be used, a certain 
amount of heat 1s develeped in the circuit “Suppose now that 
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the second wne 3s biought into operation in parallel—a pioceed- 
mg equivalent to douoling the section of the original wire An 
electiician accustomed only to constant currents would be sme 
to think that the heating effect would be doubled by the change, 
as much heat being developed ın each wne separately as was at 
first m the single wne Butsuch a conclusion would be entirely 
euoneous The total curent, bemg governél practically by 
the self-induction of the cneuit, would not be augmented by the 
accession of the second wue, and the total heating effect, so far 
from being doubled, would, m virtue of the superior conduc- 
tivity, be halved 

During the last few years much interest has been felt in the 
reduction to an absolute standard of measurements of electro- 
motive force, cuirent, resistance, &c, and to this end many 
laborious investigations have been undertaken The subject 1s 
one that has engaged a good deal of my own attention, and I 
should naturally have felt inclined to dilate upon it, but that I 
feel ıt to be too abstiuse and special to be dealt with ın detail 
upon an occasion like the present As regards resistance, I will 
meiely remind you that the recent dete:minations have shown a 
so greatly improved agreement that the Conference of Electi- 
clans assembled at Paris in May have felt themselves justified in 
defining the ohm fo: practical use as the resistance of a column 
of meicury of o° C , one square millimetre in section, and 106 
cm in length-—a definition differing by a little more than 1 per 
cent from that a1ived at twenty» years ago by a committee of 
this Association 

A standard of resistance once determined upon can be em- 
bodied in a ‘‘iesistance coil,” and copied without much trouble, 
and with geat accuiacy Butin order to complete the electiical 
system, a second standard of some kind 1s necessary, and this is 
not so easily embodied na permanent form Jt might conve- 
niently consist of a standard galvanic cell, capable of being pie- 
pared in a definite manner, whose elgctromotive force 1s once foi 
all determined Unfortunately, most of the batterres ın ordinaty 
use ale for one reason or anothe: unsuitable for this purpose, 
but the cell intioduced by Mr Latime: Clark, in which the 
metals are zinc in contact with saturated zinc sulphate and pure 
mercury m conta with meicurous sulphate, appears to give 
satisfactory results According to my measmements, the electio- 
motive force of this cell 1s 1 £35 theoretical volts 

We may also conveniently express the second absolute electri- 
cal measurement necessary to the completion of the system by 
taking advantage of Faraday’s law that the quantity of metal 
decomposed ın an electrolytic cell 1s proportional to the whole 
quantity of electricity that passes The best metal for the pur- 
pose is silvei, deposited from a solution of the nitrate o1 of the 
chlorate The results recently obtained by Prof Kohliausch 
and by myself aie in very good agieement, and the conclusion 
that one ampere flowimg for one hour decomposes 4 025 grains 
of silver, can haidly be in,eiro. by more than a thousandth part. 
This number being known, the silver voltameter gives a ready 
and very accurate method of measuring currents of intensity 
varying from one-tenth of an smpere to four or five amperes 

The beautiful ana mysterious phenomena attending the dis- 
charge of electricity ın negrly vacuous spaces have been mvest- 
gated and in some degree explained by De La Rue, Crookes, 
Schuster, Moulton, and the lamented Spottiswoode, as well as 
by vaiious able foreign experimenters In a recent 1eseaich 
Crookes has sought the ongin of a bnght citron-coloured band 
m the phosphorescent spectrum of certain earths, and after 
encountering difficulties and dhomalies of a most bewildeiing 
kind, has succeeded ın proving that it 1s due to yttrium, an ele- 
ment much mote widely distributed than had been supposed A 
conclusion hke this 1s stated in a few words, but those only who 
have undergone similar &kperience are likely to appreciate the 
skill and perseverance of which it 1s the final reward ~ 

A 1emaikable observation by Hall of Baltimore, from which 
it appeaiec that the flow of electricity in a conducting sheet was 
disturbed by magnetic force, has been the subject of much dis- 
cussion Mr Shelfoid Bidwell has biought forward experiments 
tending to prove that the effect 1s of a secondary character, due 
in the first instance to the mechanical force operating upon the 
conductor of an electric current when situated in a powerful 
magnetic field Mr Bidwell’s view agrees m the main with Mr 
Hall’s division of the metals into two groups according to the 
direction of the effect ‘ 


® 
Without doubt the most important achievement of the older 
generation of scierftific men has’ been the establishment and 
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application of the great laws of thermo-dynamics, o1, as it 1s 
often called, the mechanical theory of heat The first law, which 
asserts that heat and mechanical work can be transformed one 
into the other at a certain fixed rate, 1s now well understood by 
every student of physics, and the number expressing the me- 
chanical equivadent of heat resulting fiom the experiments of 
Joule has been confirmed by the researches of others, and espe- 
ctally of Rowland But the second law, which practically 1s 
even more important than the first, 1s only now beginning to 
receive the full appreciation due tot One reason of this may 
be found ın a not unnatural confusion of ideas Words do not 
always lend themselves readily tg the demands that are made 
upon them by a growing science, and I think that the almost 
unavoidable use of the word equivalent in the statement of the 
first law is partly responsible for the little attention that 1s given 
to the second For the second Jaw so far contradicts the usual 
statement of the finst, as to assert that equivalents of heat and 
work are?not bf equal value While work can always be con 
verted into heat, heat can only be converted into work under 
certain limitations For every practical purpose the work 1s 
worth the most, and when we speak of equivalents, we use the 
word in the same sort of special sense as that in which chemists 
speak of equivalents of gold and iron The second law teaches us 
that the 1eal value of heat, as a source of mechanical power, de- 
pends upon the temperature of the bédy in which it resides , the 
hotter the body in relation to its surroundings, the more available 
the heat 
In oide: to see the relations which obtam between the first 
and the second law of thermo-dynamuics, ıt is only necessary 
for us to glance at the theory of the steam-engine Not many 
years ago calculations were plentiful demonstrating the ım- 
efficiency of the steam-engine on the basis of a comparison of 
the work actually got out of the engine with the mechanical 
equivalent of the heat supplied®to the boiler Such calculations 
took into account only the first law of thermo-dynamics, which 
deals with the equivalents of heat and work, and have very httle 
bearing upon the practical question of efficiency, which requires 
us to have 1egard also to the second law „ According to that 
law the fraction of the total energy which can be converted into 
work depends upon the relative t@mperatures of the boiler and 
condenser, and it 14, therefore, manifest that, as the tempera- 
ture of the boiler cannot be raised indefinitely, ıt 1s impossible to 
utilise ail the energy which, according to the fust law of thermo- 
dynamics, is resident ın the coal 
On a sounder view of the matter, the efficiency of the steam- 
engine 1s found to be so high that there 1s no gieat margin 
remaining for improvement The higher initial temperature 
possible ın the gas-engine opens out much wider possibilities, 
and many good judges look forward to a time when the steam- 
engine will have to give way to its younger rival 
To return to the theoretical questidh, we may say with Sir W 
Thomson that, though energy cannot be destroyed, it ever tends 
to be dissipated, or to pass fiom poire available to less available 
forms No one who has giasped this principle can fail to 
recognise ifs immense Impoitance in ge system of the universe 
Every change, chemical, thermal, or mechanical—which takes 
place, or can take place, in Nature, does so, at the cost of a 
certain amount of available eneigy If, therefore, we wish to 
inquire whether or not a proposed transformation can take place, 
the question to be considered is whether its occurrence would 
mvolve dissipation of energy eIf not, the transformation 1s 
{under the circumstances of the case) absolutely excluded Some 
years ago, in a lecture at the Royal Institution, I endeavoured to 
draw theattention of chemists to the umportance of the pimuple 
of dissipation in relation to their scie@&e, pointing out the error 
of the usual assumption that a general ciiterion 1s to be found in 
respect of the development of heat For example, the solution 
of a salt in wate: is, if I may be allowed the phrase, a downhill 
dransformation It involves dissipation of energy, and can there- 
fore go forward, but in many cases it 1s associated with the 
absorption rather than with the development of heat I am 
glad to take advantage of the piesent opportunity 1m order to 
1epeat my 1ecommendation, with an emphasis justified by actual 
achievement The foundations laid by Thomson now bea: an 
edifice of no mean proportions, thanks to the labours of several 
physicists, among whom mugf be especially mentioned Willard, 
Gibbs, and Helmholtz The former has elaborated a theory of 
the eqmlibrium of heterogeneous substances, wide in its prn- 
ciples,*and we cannot doubt far-reaching mits consequences In 
a series of masterly papers Helmholtz has developed the concep- 


tion of f ee energy with very important applications to the theory 
of tte galvanic cell He points out that the mere tendency to 
solution bears in some cases no small proportion to the affinities 
more usually 1echoned chemical, and contributes largely to the 
total electromotive force Also in our own country Dr Alder 
As has published some valuable expeiiments relating to the 
subject 

From the further study of electrolysis we may expect to gain 
improved views as to the nature of the chemical reactions, and of 
the forces conceined in bringing them about Iam not qual- 
fied—-I wish I were—to speak to you on recent progiess in 
general chemistry Perhaps my feelings towards a fist love 
may blind me, but I cannot help thinking that the next great 
advance, of which we have already some foreshadowing, will 
come on this side And if I might without presumption venture 
a word of recommendation, it would be in favour of a more 
minute study of the simpler chemical phenomena 


Under the head of scientific mechanics it 1s principally in 
relation to fluid motion that advances may belooked for In 
speaking upon this subject I must hımıt myself almost entnely to 
experimental work Theoretical hydrodynamics, however 1m- 
portant and interesting to the mathematician, me eminently 
unsuited to oral exposition All I can do to attenuate an in- 
justice, to which theorists are pretty well accustomed, is to refer 
you to the admnable reports of Mr Hacks, published under the 
auspices of this Association 

The important and highly practical work of the late Mr 
Froude ın relation to the propulsion of ships is doubtless known 
to most of you Recognising the fallacy of views then widely 
held as to the nature of the resistance to be overcome, he showed 
to demonstration that, in the case of fair-shaped bodies, we have 
to deal almost entirely with resistance dependent upon skin 
friction, and at high speeds upon the generation of surface waves 
by which eneigy 1s carned off At speeds which are moderate 
in 1elation to the size of the ship, the xesistance 1s practically 
dependent upon skin friction only Although Prof Stokes and 
other mathematicians had previously published calculations 
pointing to the same conclusion, there can be no doubt that the 
view generally entertained was very different At the first 
meeting of the Association which I eve: attended, as an intelli 
gent listener, at Bath in 1864, I well remember the surprise 
which greeted a statement by Rankine that he regarded skin 
fiction as the only legitimate resistance to the progress of a 
well-designed ship Mr Froude’s experiments have set the 
question at rest In a manner satisfactory to those who had little 
confidence 1n theoretical prevision 

In speaking of an explanation as satisfactory ın which skin 
friction 1s accepted as the cause of resistance, I must guard 
myself against bemg supposed to mean that the natme of skin 
friction is itself well understood Although its magnitude varies 
with the smoothness of the surface, we have no reason to think 
that ıt would disappear at any degiee of smoothness consistent 
with an ultimate molecular structure That ıt 1s connected with 
fluid viscosity 1s evident enough, but the medus operandi is still 
obscure 

Some important work bearing upon the subject has recently 
been published by Prof O Reynolds, who has investigated the 
flow of water in tubes as dependent upon the velocity of motion 
and upon the size of the bore ‘The laws of motion m capillary 
tubes, discovered experimentally by Poiseuille, are in complete 
haimony with theory The resistance varies as the velocity, and 
depends m a dnect manne: upon the constant of viscosity But 
when we come to the large: pipes and highe velocities with which 
engineers usually have to deal, the theory which presupposes a 
regularly stratified motion evidently ceases to be applicable, and 
the problem becomes essentially identical with that of skin fric- 
tion in relation to ship propulsion Prof Reynolds has traced 
with much success the passage from the one state of things to 
the other, and has proved the applicability under these compli- 
cated conditions of the general laws of dynamical similarity 
as adapted to viscous fluids by Prof Stokes In spite of the 
difficulties which beset both the theoretical and experimental 
treatment, we may hope to attain before long to a better 
understanding of a subject whicn 1s ceitamly second to none in 
scientific as well as practical interest 

As also closely connected wxh the mechanics of viscous fluids, 
I must not forget to mention an important series of experiments 
upon the friction of oiled surfaces, 1gcently executed by Mr 
ower for the Institution of Mechanical Engineeis The results 
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go far towards upsetting some ideas hitherto widely admitted 
When the lubrication 1s adequate, the friction 1s found to be 
nearly mdependent of the load, and much smaller than 1s usually 
supposed, giving a coefficient as low as 1/1000 When the layer 
of oil 1s well formed, the pressure between the solid surfaces 1s 
really borne by the fluid, and the work los: is spent in shearing, 
that 1s, ın causing one stratum of the ol to glide over another 
In order to maintain its position, the fluid must possess a cer- 
tain degree of viscosity, proportionate to the pressure , and even 
when this condition 1s satisfied, ıt would appear to be necessary 
that the layer should be thicker on the ingoing than on the out- 
going side We may, I believe, expect from Prof Stokes a 
further elucidation of the processesinvolved In the meantime, 
it is obvious that the results already obtamed are of the utmost 
value, and fully justify the action of the Institution in devoting 
a part of its resources to experimental work We may hope 
indeed that the example thus wisely set may be followed by other 
public bodies associated with various departments of industry 
I can do little more than 1efe: to tne interesting observations 
of Prof Darwin, Mr Hunt, and M Forel oniipplemark The 
processes conceined would seem to be of a rather mtricate cha- 
racter, and largely dependent upon fluid viscosity It may be 
noted indeed that most of the still obscure phenomena of hydro- 
dynamics require for their elucidation a better comprehension of 
the laws of viscous motion The subject is one which offers 
pecuhar difficulties In some problems ın which I have latel 
been interested, a circulating motion presents itself of the kind 
which the mathematician excludes from the first when hes treat- 
ing of fluids destitute altogether of viscosity The intensity of 
this motion proves, however, to be independent of the coefficient 
of viscosity, so that ıt cannot be conectly dismissed from con~ 
sideration as a consequence of a supposiion that the viscosity 
1s infinitely small The apparent breach of continuity can be 
explained, but it shows how much care 1s needful in dealing with 
the subject, and how easy it 1s to fall into erior 
The nature of gaseous viscosity, as due to the diffusion of 
momentum, has been made clear by the theoretical and experi- 
mental researches of Maxwell A flat disk moving in its own 
plane between two parallel solid swuifaces 1s umpeded by the 
necessity of sheaiing the intervening layers of gas, and the mag- 
nitude of the hindrance 1s proportional to the velocity of the 
motion and to the viscosity of the gas, so that under similai cun- 
cumstances this effect may be taken as a measure, or rather 
definition, of the viscosity Fiom the dynamical theory of gases, 
to the development of which he contributed so much, Maxwell 
drew the startling conclusion that the viscosity of a gas should 
be independent of its density,—that within wide limits the re- 
sistance to the moving disk should be scarcely dimimished by 
pumping out the gas, so as to form a partial vacuum Experi- 
ment fully confirmed this theoretical anticrpation—one of the 
most remarkable to be found in the whole history of science, and 
proved that the swinging disk was retarded by the gas, as much 
when the barometer stood at half an mch as when ıt stood at 
thirty inches It was obvious, of course, that the law must have 
a limit, that at a certain point of exhaust.on the gas must begin 
to lose its power, and I 1emember discussing with Maxwell, 
soon after the publication of his experiments, the whereabouts 
of the point at which the gas would cease to produce its ordinary 
effect His appaiatus, however, was quite unsuited for high 
degrees of exhaustion, and the failure of the law was fist ob- 
served by Kundt and Waibmg, at pressures below I mm of 
meicury Subsequently the matte. has been thoroughly exa- 
mined by Crookes, who extended his observations to the highest 
degrees of exhaustion as measured by MacLeod’s gauge Per- 
haps the most remarkable results relate to hydiogen Fiom the 
atmospheric pressure of 760 mm down to about 4 mm of 
mercury the viscosity is sensibly constant From this pomt to 
the highest vacua, in which less than one-millionth of the original 
gas remfins, the coefficient of viscosity drops down gradually to 
a small fraction of its original value In these vacua Mr 
Crookes regards the gas gs having assumed a different, ultra- 
gaseous condition , but we must remember that the phenomena 
have relation to the other circumstances of the case, especially 
the dimensions of the vessel, as well asto the condition of the 
gas 
Such an achievement as the prediction of Maxwell’s law of 
viscosity has of course drawn mertased attention to the dynamical 
theory of gases The success which has attended the theory in 
the hands of Clausius, Maxwell, Boltzmann, and othe: mathe- 
Maticians, not only m relation to viscosity, but over a large part 
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of the entne field of our knowledge of gases, proves that some 
of its fundamental postulates aie in harmony with the ieality of 
Nature At the same time it presents serious difficulties , and 
we cannot but feel that, while the electi1cal and optical properties 
of gases 1erain out of relation to the theory, no final judgment 
is possible The growth of experimental knoyledge may be 
trusted to clear up many doubtful points, and a younger genera- 
tion of theorists will bring to bear improved mathematical 
weapons In the meantime we may fauly congratulate our- 
selves on the possession of a guide which has already conducted 
us to a position which could hardly otherwise have been 
attained e 

In optics attention has nalurally centred upon the spectrum 
The mystery attaching to the invisible rays lying beyond the red 
has been fathomed to an extent that, a few years ago, would 
have seemed almost impossible By the use of special photo- 
graphic methods Abney has mapped out the pecufiaritees of this 
region with such success that our knowledge of it begins to be 
comparable with that of :he parts visible to the eye Equally 
important work has beer done by Langley, using a refined in- 
vention of his own based upon the principle of Siemens’ pyro- 
meter This instrument measures the actual energy of the 
radiation, and thus expresses the effects of various parts of the 
spectrum upon a common séale, ipdependent of the properties of 
the eye and of sensitive photographic preparations Interesting 
results have also been ob amed by Becquerel, whose method 1s 
founded upon a curious action of the ultra-red rays in enfeebling 
the light emitted by phosphorescent substances One of the 
most startling of Langley s conclusions relates to the influence of 
the atmosphere in modifying the quality of solar hght By the 
comparison of observations made though varying thicknesses of 
air he shows that the atmospheric absorption tells most upon the 
light of high refiangibility , so th@t to*an eye situated outside the 
atmosphere the sun would present a decidedly bluish tint It 
would be interesting to compare the experimental numbers with 
the law of scattering of 1 ght by small particles given some years 
ago as the result of theory The demonstration by Langley of 
the madequacy cf Cauchy’s law of di persion to represent the 
relation between refiangibilify and wave-length in the lower 
part of the spectrum must have an important bealing upon 
optical theory 

The investigation of tke relation of the visible and ultra-violet 
spectrum to var.ous forms of matter has occupied the attention of 
a host of able workers, among whom none have been more suc- 
cessful than my colleagues at Cambridge, Profs Liveing and 
Dewar The subject is too large both for the occasion and for 
the indiv:dual, and I must pass it by But, as more closely 
1elated to optics proper, I cannot iesist recalling to your notice 
a beautiful application o: the idea of Doppler to the discrimina- 
t.on of the ongin of certai# lines observed in the solar spectrum 
If a vibiating body have a general motion of approach or reces- 
ston, the waves emitted fiom it reach the observer with a fhe- 
quency which in the first case exceeds, and in the second case 
falls short of, the real frequency of the vibiations themselves 
The consequence is that if a glowing gas be in motion in the 
lne of sight, the spectial lines are thereby displaced from the 
position that they would occupy were the gas at resta principle 
which, in the hands of Huggins and others, has led to a detei- 
mination of the motion of certan fixed stars relatively to the 
solar system But the sun isetself in rotation, and thus the 
position of a solar spectral line 1s slightly dierent according as 
the hght comes from the advancing or from the retreating hmb 
This displacement was, I believe, fist observed by Thollon , 
but what I desire now to®lraw attention to is the application of 
ut by Cornu to determine whether a line 1s of solar or atmospheric 
origin For this pmpose a smallimage of the sun is thrown 
upon the slit of the spectroscope, and caused to vibrate two or 
thiee tumes a second, in such a rħanner that the light entering 
the instrument comes alternately from the advancing and re- 
treating limbs Under these circumstances a line due to absorp- 
tion within the sun appears to tiemble, as the result of slight 
alternately opposite displacements But if the seat of the ab- 
sorption be ın the atmosphere 11s a matter of mdifference from 
what part of the sun the light orginally proceeds, and the line 
marntains 1ts positron in spite of the oscillation of the image upon 
the slt of the spectroscope In this way Cornu was able to 
make a discrimination which can only otherwise be effected 
by a difficult comperison of appearances under various solar 
altitudes 
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The instrumental weapon of investigation, the spectroscope 
itself, has made important advances On the theoretical side, 
we have for our guidance the law that the optical power 1n 
gratings 1s pioportional to the total number of lines accurately 
ruled, without regard to the degree of closeness, and in prisms that 
it 18 proportiofal to the thickness of glass tiaversed The mag- 
nificent giatings of Rowland are a new power in the hands of 
the spectroscopist, and as triumphs of mechanical art seem to be 
httle short of perfection In our own 1epoit for 1882 Mr 
Mallock has described a machine, constiucted by him, for ruling 
large diffraction gratings, similar im some respects to that of 
Rowland ° 

The great optical constant, the velocity of light, has been the 
subject of three distinct investigations by Cornu, Michelson, and 
Forbes As may be supposed, the matter 1s of no ordinary 
difficulty, and ıt 1s therefore not surprising that the agreement 
should be less decided than could be wished From their obser- 
vations, which were made by a modification of Fizeau’s method 
of the toothed wheel, Young and Forbes drew the conclusion 
that the velocity of light :x vacuo vares from colour to colour, 
to such an extent that the velocity of blue light 1s nearly 2 per 
cent greater than that of red hght Such a variation 1s quite 
opposed to existing theoretical notions, and could only be 
accepted on the strongest evidence Mı Michelson, whose 
method (that of Foucault) 1s well suited to bring inte prominence 
a variation of velocity with wave-length, informs me that he has 
recently repeated his experiments with special 1eference to the 
point m question, and has arrived at the conclusion that no 
variation exists comparable with that asserted by Young and 
Forbes The actual velocity differs little from that found from 
his first series of experiments, and may be taken to be 299,800 
km per second 

It 1s remarkable how many, of the playthings of our childhood 
give rise to questions of the deepest scientific interest The top 
is, © may be, understood, but a complete compiehension of the 
kite and of the soap-bubble would carry us fa: beyond our present 
stage of knowledge In spite of the admirable investigations of 
Plateau, it still remains a mystery why soapy wate: stands almost 
alone among fluids as a materigl for bubbles The beautiful 
development of colour was long ago ascribed to the interference 
of light, called into play by the gradual thinning of the film In 
accordance with this view the tint is determined solely by the 
thickness of the film, and the refractive index of the flud Some 
of the phenomena are, however, so curious as to have led 
excellent observers lke Brewster to reject the theory of thin 
plates, and to assume the secretion of various kinds of colounng 
matter If the rim of a wime-glass be dipped in soapy water, 
and then held in a vertical position, horizontal bands soon begin 
to show at the top of the film, and extend themselves gradually 
downwards According to Brewsteg these bands are not formed 
by the ‘‘subsidence and giadual thinning of the film,” because 
they maintain their houzontal position when the glass 1s turned 
roundits axis The expernmentws both easy and interesting , but 
the conclusion drawn fiomyit cannot be accepted The fact is 
that the various parts of thedilm camæt quickly alter their thick- 
ness, and hence when the glass 1s rotated they rearrange them- 
selves ın order of superficial density, the thinner parts floating up 
over, or through, the thicker parts Only thus can the tendency 
be satished for the centre of giavity to assume the lowest possible 
position 

When the thickness of a fili falls below a small fraction of 
the length of a wave of hght, the colour disappears and 1s re- 
placed by an mtense blackness Profs Reinold and Rucker 
have recently made the remarkable observation that the whole of 
the black region, soon after its formation, 1s of uniform thick- 
ness, the passage from the black to the coloured portions being 
exceedingly abiupt By two independent methods they have 
deteimined the thickness of the black film to lie between seven 
and fourteen millonths of a millimetre, so that the thinnest 
films correspond to about one-seventieth of a wave-length of 
hght The importance of these results in 1egaid to molecula: 
theory 1s too obvious to be insisted upon 


The beautiful mventions of the telephone and the phonograph, 
although in the main dependent upon principles long since 
established, have imparted a new interest to the study of 
acoustics The formei, apart from its uses ineevery-day life, 
has become in the hands of its inventor, Graham Bell, and of 
Hughés, an mstrument of fifst-class scientffic impoitance The 
theory ofits action 1s still in some 1espects obscure, as 1s shown 
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by the comparative failure of the many attempts to ımpiove it 
In connection with some explanations that have been offered, we 
do well to renember that molecular changes ın solid masses aie 
inaudible in themselves, and can only be manifested to oui ears 
by the generation of a to-and fio motion of the external suface 
extending over a sensible area. Ifthe surface of a solid remains 
undisturbed, ou: ears can tell us nothing of what goes on in the 
interior 

In theoretical acoustics progiess has been steadily maintained, 
and many phenomena which were obscure twenty or thirty years 
ago, have since i1ecetved adequate explanation If some ım- 
portant practical questions remain unsolved, one reason 1s that 
they have not yet been definitely stated Almost everything in 
connection with the ordinary use of our senses presents peculiar 
difficulties to scientific .nvestigation Some kinds of information 
with regard to thei suriourdings aie of such paramount impoit- 
ance to successive generations of living beings, that they have 
leaned to mterpiet indications which, fiom a physical point of 
view, are of the slenderest character Every day we are im the 
habit of recognising, withoat much difficulty, the quarter: hom 
which a sound proceeds, but by what steps we attain that end 
has not yet been satisfactorily explained It has been proved 
that when pioper precautions are tahen we are unable to dis- 
tinguish whether a pure tone (as from a vibrating tuning-fork 
held over a suttable resonator) comes to us from in front or from 
behind This ıs what might have been expected from an a 
priori point of view, but what would not have been expected 1s 
that with almost any othe: soit of sound, from a clap of the 
hands to the clearest vowel sound, the discnmmation 1s not only 
possible, but easy and instinctrve In these cases it does not 
appear how the possession of two eas helps us, though there ıs 
some evidence that ıt does, and even when sounds come to us 
from the right or left, the explanation of the ready discrimina- 
tion which is then possible with pure tones 1s not so easy as 
might at fist appear We should be inclined to think that the 
sound was heard much moie loudly with the ear that is turned 
towards than with the ear that 1s tuned fiom 1t, and that in this 
way the direction was recognised But if we try the eapeiment 
we find that, at any rate with notes near the middle of the 
musical scale, the difference of loudness 1s by no means so very 
great The wave lengths of such notes are long enough in rela- 
tion to the dimensions of the head to forbid the formation of 
anything like a sound shadow in which the averted ear might be 
sheltered 


In concluding this imperfect survey of recent progress in 
physics, I must warn you emphatically that much of great ım- 
portance has been passed over altogether I should have liked 
to speak to you of those far-reaching speculations, especially 
associated with the name of Maxwell, in which light 1s regarded 
as a disturbance in an electio-magnetic medium Indeed, at one 
tıme I had thought of taking the scientific work of Maxwell as 
the principal theme of this address But, hke most men of 
genius, Maxwell delighted in questions too obscure and difficult 
for hasty treatment, and thus much of his work could hardly be 
considered upon such an occasion as the present Hs biography 
has recently been published, and should be read by all who are 
interested ın science and ın scientific men Huis many-sided 
character, the quamtness of his humow, the penetration of his 
intellect, his simple but deep iehgious feeling, the affection 
between son and fathe:, the devotion of husband to wife, all 
combine to form a iare and fascinating picture To estimate 
lightly his influence upon the piesent state of science, we must 
regaid not only the work that he executed himself, important as 
that was, but also the ideas and the spirat which he communi- 
cated to otheis Speaking for myself as one who ın a special 
sense entered into his labours, I should find it difficult to express 
adequately my feeling of obligation The impress of hig thoughts 
may be :ecognised ın much of the best work of the present time 
Asa teacher and examiner he was well acquainted with the 
almost universal tendency of unimstiucted minds to elevate 


phrases above things to refer, fo. example, to the principle of* 


the conservation of eneigy for an explanation of the persistent 
rotation of a fly-wheel, almost ın the style of the doctor in ‘* Le 
Malade Imaginane,” who explains the fact that opium sends you 
to sleep by its soporific vytue 
always to keep the facts in the foreground, and to his influence, 
in conjunction with that of Thomson and Helmholtz, is largely 
due that elimination of unnecessary hPpothesis which 1s one of 
the distinguishing characteristics of the science of the present day, 


Maxwell’s endeavour was, 
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In speaking unfavourably of superfluous hypothesis let me not 
be misunderstood Science 1s nothing without generalisations 
Detached and ill-assorted facts are only raw material, and ın the 
absence of a theoretical solvent have but little nututrve value 
At the present time and ın some departments the accumulation 
of matezial 1s so rapid that there 1s danger of indigestion By 
a fiction as remarkable as any to be found in law, what has once 
been published, even though ıt be in the Russian language, 1s 
usually spoken of as “known,” and it 1s often forgotten that 
the 1ediscovery in the library may be a more difficult and un- 
certain process than the first discovery in the laboratory, In 
this matter we are greatly dependent upon annual reports and 
abstracts, issued principally in Germany, without which the 
search for the discoveries of a hittle-known author would be 
well-nigh hopeless Much useful work has been done in this 
direction in connection with our Association Such critical re- 
ports as those upon hydrodynamics, upon tides, and upon spec- 
troscopy, guide the investigator to the po.nts most requuing 
attention, and in discussing past achievements contribute in no 
small degree to future progress But, though good work has 
been done, much yet remains to do 

If, as is sometimes supposed, science consisted in nothing but 
the laborious accumulation of facts, 1t would soon come to a 
standstill, crushed, as ıt were, under its own weight The 
suggestion of a new idea, or the detection of a law, supersedes 
much that had previously been a buden upon the memory, and 
by introducing order and coherence facilitates the retention of 
the remainder in an available form Those who are acquainted 
with the writings of the older electricians will understand my 
meaning when I instance the discovery of Ohm’s law as a step 
by which the science was rendered easie1 to undeistand and to 
remember Two processes are thus at work side by side, the 
reception of new material and the digestion and assimilation of 
the old , and as both are essential, we may spare ourselves the 
discussion of their relative importance One remark, however, 
should be made The work which deserves, but I am afraid 
does not always receive, the most credit, is that ın which dis- 
covery and explanation go hand m hand, m which not only aie 
new facts presented, but their relation to old ones 1s pointed out 

In making one’s self acquainted with what has been done in 
any subject, it 1s good policy to consult first the writers of highest 
general reputation Although in scientific matters we should 
aim at independent judgment, and not iely too much upon 
authouity, 1t remains true that a good deal must often be taken 
upon trust Occasionally an observation 1s so simple and easily 
repeated, that ıt scarcely matters fiom whom ıt proceeds, but as 
a rule it can hardly carry full weight when put forwaid by a 
novice whose care and judgment there has been no opportunity 
of testing, and whose irresponsibility may tempt him to ‘‘ take 
shots,” as itis called Those who have had experience in accu- 
rate work know how easy it would be to save tıme and trouble 
by omitting precautions and passing ovei disciepancies, and yet, 
even without dishonest intention, to convey the impression of 
conscientious attention to details Although the most careful 
and experienced cannot hope to escape occasional mistakes, the 
effective value of this kind of work depends much upon the 
reputation of the individual responsible for 1t 

In estimating the present position and prospects of expe- 
mental science, there 1s good ground for encouragement The 
multiplication of laboratories gives to the younger generation 
opportunities such as have never existed before, and which 
excite the envy of those who have had to learn ın middle 
life much that now forms part of an undergraduate course 
As to the management of such institutions, there 1s room for 
a healthy difference of opmion For many kinds of onginal 
work, especially in connection with accuiate measuiement, 
there is need of expensive apparatus, and it ıs often 
difficult f persuade a student to do his best with imperfect 
apphances when he knows that by othe: means a better 
result could be attained wyth greater facility Nevertheless it 
eseems to me important to discourage too great reliance upon the 
mstiument-maker Much of the best original work has been 
done with the homeliest appliances , and the endeavour to turn 
to the best account the means that may be at hand develops 
ingenuity and resource more than the most elaborate determina- 

“tions with ready-made instruments® There 1s danger otherwise 
that the experimental education of a plodaing student should be 
too mechanical and arti@cial, so that he is puzzled by small 
changes of apparatus much as many school-boys are puzzled by 
a transposition of the letters in a diagram of Euclid, 
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Fiom the general spread of a more scientific education we are 
wairanted in expecting impoitant results Just as there are 
some brilliant literary men with an inability, or at least a distaste 
practically amounting to inability, for scientific ideas, so there 
are a few with scientific tastes whose Imaginations are never 
toucned by merely literary studies To save these from 
intellectual stagnation during several important years of then 
lves is something gained , but the thoroughgoing advo- 
cates of scientific education aim at much more To them 
it appears strange, and almost monstrous, that the dead 
languages should hold the place they do in general edu- 
cation, and it can hardly be denied that their supremacy ıs 
the result of routine 1ather than of argument I do not myself 
take up the extreme position I doubt whether an exclusively 
scientific training would be satisfactory, and where there 1s 
plenty of time and a literary aptitude I can believe that Latin 
and Greek may make a geod foundation But it as usgless to 
discass the question upon the supposition that the majoulty of 
boys attain either to a knowledge of the languages o1 to an appre- 
ciation of the writings of tne ancient authors The contrary 1s 
notoriously the truth , and the defenders of the existing system 
usually take their stand upon the excellence of 1ts discipline 
Fiom this pomt of view there is something to besad The laziest 
boy must exeit himself a littse in puzzling out a sentence with 
gammar and dictionary, while instruction and supervision are 
easy to organise and not too costly But when the caseis stated 
plainly, few will agiee that we can afford so entirely to dis:.egard 
results In afte: hfe the intellectual energies are usually en- 
giossed with business, and no further opportunity is found for 
attacking the difficulties which block the gateways of knowledge 
Mathematics, espec ally, if not learned young, are likely to re- 
main unlearned JI will not further insist upon the educational 
importance of mathematics and scence; because with respect to 
them I shall probably be supposed to be prejudiced. But of 
modern languages I am ignorant enough to give value to my 
advocacy I believe tnat French and Geman, if properly 
taught, which I admit they 1arely are at present, would go far 
to replace Latin and Greek from a disciplinary point of view, 
while the actual value of the aequisition would, in the majority 
of cases, be comparably greater In half the time usually 
devoted without success to the classical languages, most boys 
could acquire a really serviceable knowledge of French and 
German History and the serious study of »Enghsh literature, 
now shamefully neglected, would also find a place ın such a 
scheme 

There 1s one objection often felt to a modernised education, as 
to which a word may not be without use Many excellent people 
are afraid of science as tending towaids materialism That such 
apprehension should exist 1s not suiprising, for unfortunately 
there are writers, speaking 1# the name of science, who have set 
themselves to foster it lt 1s true that among scientific men, as 
in othe: classes, clude views are to be met with as to the deeper 
things of Nature, but that the “life-long beliefs of Newton, of 
Faraday, and of Maxwell are inconsistent with the scientific 
habit of mind ıs surely a prOposition which I need not pause to 
1efute It would be easy, however, to lay too much stress upon 
the opinions of even such distinguished workers as these Men 
who devote their lrves to investigation cultivate a love of truth 
for its own sake, and enceavour instinctively to clear up, and 
not, as 1s too often the object p business and politics, to ob- 
scure, a difficult question So far the opinion of a scientific 
worker may have a special value, but I do not think that he 
has a claim, superio to that of othe: educated men, to assume 
the attitade of a prophet» In his heait he knows that under- 
neath the theories that he constructs there le contradictions 
which he cannot reconcile The higher mysteries of being, if 
penetrable at all by human intellect, require other weapons than 
those of calculation and experiment 

Without encroaching upon grounds appertaining to the theo- 
logian and the philosopher, the domain of natural science 1s 
surely broad enough to satisfy the wildest ambition of its 
devotees In othe: departments of human life and interest, 
true progress 1s rather an article ef faith than a rational belief, 
but ın science a retrograde movement is, from the nature of the 
case, almost impossible noo oe knowledge brings with it 
increasing power, and great as are the triumphs of the present 
century, we may well believe that they are but a foretaste of 
what discovery and jnvention have yet in store for maakind 
Encouraged by the thought that our labours cannot be thrown 
away, let us redouble our efforts in the noble struggle, In the 
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Old World and ın the New, recruits must be enlisted to fill the 
place of those whose work 1s done Happy should I be if, 
through this visit of the Association, or by any words of mine, a 
larger measure of the youthful activity of the West could be 
drawn into this service The work may be hard, and the 
discipline severe, but the mterest neve: fails, and gieat 1s the 
privilege of achievement 





SECTION A 
MATHEMATICAL AND PHYSICAL SCIENCE 


OPENING ADDRESS BY PROF Sir WILLIAM THOMSON, MA, 
LLD, DCL, FRSSE &E,F RAS, PRESIDENT 
OF THE SECTION 


Steps towards a Kinetic Theory of Matter 


THE now well-known kinetic theory of gases is a step so 
important ın the way of explaming seemingly static properties of 
matter by niotion, that it 1s scarcely possible to help antıcı- 
pating in idea the arrival at a complete theory of matter, in 
which all ts properties will be seen to be merely attributes of 
motion If we are to look for the origin of this idea, we must 
go back to Democritus, Epicurus, and Lucretius We may 
then, I believe, without missing a single step, skip 1800 years 
Early last century we find m Malebranche’s ‘‘ Recherche de la 
Venité,” the statement that “La dtreté de corps” depends on 
“petits tourbillons ”? These words, embedded in a hopeless 
mass of unintelligible statements of the physical, metaphysical, 
and theological philosophies of the day, and unsupported by any 
explanation, elucidation, or illustration throughout the rest of 
the three volumes, and only marred by any other single sentence 
or word to be found ın the great book, still do express a distinct 
conception, which forms a most remarkable step towards the 
kinetic theory of matter A httle Jater we have Daniel 
Bernoull’s promulgatioi! of *what we now accept as a surest 
article of scientific faith—the kmetic theory of gases He, so 
far as I know, thought only of the Boyle’s and Marriot’s law of 
the ‘‘spring of ar,” as Boyle called it, without reference to 
change of temperature or the augmentation of its pressure if not 
allowed to expand for elevation of temperature, a phenomenon 
which perhaps he scarcely knew? still less the elevation of tem- 
perature produced by compression, and the lowering of tempera- 
ture by dilatation, and the consequent necessity of waiting for a 
fraction of a second o1 a few seconds of time (with apparatus of 
ordinary experimental magnitude), to see a subsidence from a 
larger change of pressure, down to the amount of change that 
verifies Boyle’s law. The consideration of these phenomena 
forty years ago by Joule, m connection with Be:noulli’s original 
conception, formed the foundation of the kinetic theory of gases 
as we now have it But what a splendid and useful building has 
been placed on this foundation by Clausius and Maxwell, and 
what a beautiful ornament we see ên the top of itin the radio- 
meter of Crookes, securely attached to ıt hy the happy discovery 
of Tait and Dewar,* that the length of the free path of the 
1esidual molecules of air ın a good modern vacuum may amount 
to several inches Clausius’ and Maxwells explanations of the 
diffusion of gases, and of thermal conduction in gases, their 
charmingly intelligible conclusion that ın gases the diffusion of 
heat 1s just a httle more rapid than the diffusion of molecules, 
because of the interchange of energy in collisions between mole- 
cules, while the chief transference of heat is by actual transport 

1 f Preuve dela supposition que jiy faite Que la matiere subtile ou éthérée 
est nécessairement composée de PETITS TOURBILLONS , et qu'l's sont les causes 
naturelles de tous les changements qui arrivent a la matière , ce que je con 
firme par Vexplication des effets le plus géréraua de la Physique, tels que 
sont la dureté des corps, leur fluidité, leur pgsanteur, leur légereté, la lumiere 
et la réfraction et reflexion de ses rayons™--Malebranche, ‘‘ Recherche de 
la Vérité,” 1712 

? Proc R S E, March 2, 1874, and July 5, 1875 

3 On the other hand, in liquids, on account of the crowdedness of the mole 
cules, the diffusion of heat must be chiefly by interchange of energies between 
the molecules, and should be, as experiment proves it 1s, enormously moie rapid 
than the diffusion of the molecules themselves, and this again ought to be 
much less rapid than erther the material or thermal diffusivities of gases 
Thus the diffustvity of common salt through water was found by Fick to be 
as small as oooorr2 square centimetres per second , nearly 200 times as great 
as this is the diffusivity of heat through water, which was found by J T 
Bottomley to be about coz square centimetres per second The material 
diffusivities of gases, according to Loschmidt’s experiments, range from o98 
(the interdiffusivity of carbonic acid and nitrous oxide) to 642 {the inter- 
diffusivity of carbonic oxide and hydrogen), while the therma' diffusivines of 
gases, calculated according tg Clausius’ and Maxwell’s kinetic theory of 
gases, are o89 for carbonic acid, 16 for common air or o@her gases o? near 
the same density, and 1 12 for hydrogen (all, both material and thermal, 
being ‘eckoned in square centimetres per second)e 





of the molecules themselves, and Maxwell’s eaplanation,of the 
viscosity of gases, with the absolute numenical relations which 
the work of those two gieat discoverers found among the three 
properties of diffusion, thermal conduction, and viscosity, have 
annexed to the domain of science a vast and evei-giowing 
province 

Rich as itis in practical results, the kinetic theory of gases, as 
hitherto developed, stops absolutely short at the atom o1 mole- 
cule, and gives not even a suggestion towards explaining the 
properties in vntue of which the atoms or molecules mutually 
influence one another For some guidance towards a deeper 
and more comprehensive theory of matter, we may look back 
with advantage to the end of last century, and the beginning of 
this century, and find Rumford’s conclusion regarding the heat 
generated in boung a brass gun ‘‘It appeais to me to be 
extiemely difficult, if not quite impossible, to form any distinct 
idea of anything capable of being excited and communicated in 
the manner the heat was excited and communicated in these 
experiments, except ıt be MOTION,” and Davy’s still more 
suggestive statements ‘‘The phenomena of 1epulsion aie not 
dependent on a peculiar elastic fluid for then existence i 
‘¢ Heat may be defined as a peculiar motion, probably a vibiation, 
of the corpuscles of bodies, tending to separate them . ” 
“To distinguish this motion from otheis, and to sigmfy the 
causes of our sensations of heat, &c , the name 7epulszve motion 
has been adopted ” Here we have a most important idea It 
would be somewhat a bold figure of speech to say the earth and 
moon are kept apart by a 1epulsive motion, and yet, afte all, 
what 1s centrifugal force but a repulsive motion, and may ıt not 
be that there ıs no such thing as repulsion, and that ıt 1s solely 
by inertia that what seems to be repulsion is pioduced? Two 
bodies fly together, and, accelerated by mutual attraction, if they 
do not precisely hit one another, they cannot but separate in 
virtue of the inertia of their masses So, after dashing past one 
another ın sharply concave cuives round their common centre of 
gravity, they fly asunder again A careless onlooker might 
imagine they had 1epelled one another, and might not notice the 
difference between what he actually sees and what he would see if 
the two bodies had been projected with great velocity towards 
one another, and either colliding and rebounding, or repelling 
one another into sharply convex continuous cuives, fly asunder 
again 

Tole Clausius, and Maxwell, and no doubt Daniel Beinoull 
himself, and I believe every one who has hitherto witten or 
done anything very explicit ın the kmetic theory of gases, has 
taken the mutual action of molecules ın collision as repulsive 
May it not after all be attractive? This idea has never left my 
mind since I first read Davy’s ‘‘Repulsive Motion,” about 
thirty-five years ago, but I never made anything of ıt, at all 
events have not done so until to-day (June 16, 1884)—1f this can 
be said to be making anything of 1t—when, in endeavoung ta 
prepare the present address, I notice that Joule’s and my own 
old experiments! on the thermal effect of gases expanding from 
a high-pressuie vessel through a porous plug, proves the less 
dense gas to have gueater intrinsic potential energy than the 
denser gas, 1f we assume the ordinary hypothesis regarding the 
tempeiatuie of a gas, according to which two gases are of equal 
temperatures? when the kinetic energies of then constituent 
molecules are of equal average amounts per molecule 

Think of the thing thus Imagine a gieat multitude of 
particles inclosed by a boundary which may be pushed inwards 
in any pat all round at pleasure Now station an enginee: 
corps of Maxwell’s army of sorting demons all round the im- 
closure, with orders to push in the boundary dihgently every- 
where, when none of the besieged troops are near, and to do 
nothing when any of them are seen approaching, and until after 
they have turned again inwards The result will be that, with 
exactly the same sum of kinetic and potential energies of the 
same inclosed multitude of particles, the throng has been caused 
to be denser Now Joule’s and my own old expegiments on 
the efflux of air prove that 1f the ciowd be common air, or 


* Republished in Sir W Thomson’s “ Mathematical and Physical Papers,” 
vol 1 Article sinf p 38r å 

2 That this 1s a mere hypothesis has been scarcely remarked by the 
founders themselves, nor by almost any writer on the kinetic theory of 
gases No one has yet examined the question What is the condition as 
regards average distribution of kinetic energy, which 1s ultimately fulfilled by 
two portions of gaseous matter, separated by a thin elastic septum which 
absolutely prevents interdiffusioneof matter, while it allows interchange of 
kinetic energy by collisions against itself? Indeed I do not know but that 
the present 1s the very first statement which has ever been published of this 
condition of the problem of equal temperatugs between two gaseous masses 


418 


NATURE 


» [August 28, 1884 





oxygeh, or nitrogen, 01 caibonic acid, the temperature 1s a little 
higher ın the denser than in the 1arer condition when the ener- 
gies are the same By the hypothesis, equality of temperature 
between two different gases or two poitions of the same gas at 
different densities means equality of kinetic energies m the same 
number of molecules of the two From our obsei vations prov- 
ing the tempeiature to be higher, ıt therefore follows that the 
potential energy 1s smaller in the condensed crowd This— 
always, however, unde protest as to the temperature hypothesis— 
pioves some degiee of attraction among the molecules, but ıt does 
not prove ultimate attiaction between two molecules in collision, or 
at distances much less than the average mutual distance of nearest 
neighbours in the multitude The collisional force might be 1e- 
pulsive, as generally supposed hitheito, and yet attraction might 
predominate in the whole reckoning of difference between the 
intrinsic potential energies of the more dense and less dense 
‘multitudes It 1s, however, remarkable that the explanation of 
the propagation of sound through gases, and even of the positive 
fluid pressure of a gas against the sides of the containing vessel, 
according to the kinetic theory of gases, 1s quite independent of 
the question whethet the ultimate collisional force 1s attractive or 
repulsive Of couse ıt must be understood “hat, 1f 1t 1s attiactive, 
the particles must be so small that they hardly eve: meet—they 
would have to be infinitely small to sever meet—that, in fact, 
they meet so seldom, ın compaiison with the number of times 
then courses are tuned through large angles by attraction, that 
the influence of these purely attractive collisions 1s preponderant 
over that of the compaiatively very 1are impacts fiom actual 
contact Thus, after all, the tram of speculation suggested by 
Davy’s ‘* Repul ıve Mo'ton” does not allow us to escape from 
the idea of true repulsion, does not do more than let us say it 1s 
of no consequence, not even say this with truth, because, 1f 
there are impacts at all, the nature of the force duung the im- 
pact and the effects of the mutual impacts, howevei 1aie, cannot 
be evaded in any attempt to realise a conception of the kinetic 
theory of gases And m fact, unless we are satisfied to imagine 
ithe atoms of a gas as mathematical points endowed with inertia, 
and, as accoiding to Boscovich, endowed with forces of mutual 
positive and negative attraction, vaiying accoiding to some 
definite function of the distance, we cannot avoid the question of 
ampacts, and of vibrations and iotations of the molecules i esult- 
ing fiom impacts, and we must look distinctly on each molecule 
as being either a little elastic solid or a configmation of motion 
in a continuous all-peivading liquid I do not myself see how 
we can ever permanently rest anywheie short of this last view , 
but it would be a very pleasant temporary resting-place on the 
way to 1tif we could, as it were, make a mechanical model of 
a gas out of little pieces of round perfectly elastic solid matter, 
flying about through the space occupied by the gas, and colliding 
with one anothe: and against the sides of the containing vessel 
This 1s, mn fact, all we have of the kinetic theory of gases up to 
the present time, and this has done for us, in the hands of 
*Clausius and Maxwell, the gieat things which constitute ou: first 
step towards a molecular theory of matte: Of comse from it 
we should have to go on to find an explanation of the elasticity 
and all the othe: piopeities of the molecules themselves, a sub- 
ject vastly more complex and difficult than the gaseous proper- 
ties, for the explanation of which we assume the elastic molecule, 
but without any explanation of the pioperties of the molecule 
itself, with merely the assumption that the molecule has the 
requisite piopeities, we might rest happy fo. a while in the con- 
templation of the kinetic theory of gases, and its explanation of 
the gaseous properties, whichis not only stupendously important 
as a step towards a more thoroughgoing theory of matter, but 
is undoubtedly the expression of a perfectly intelligible and defi- 
nite set of facts in Nature But alas for our mechanical model 
consisting of the cloud of little elastic solids flymg about 
amongst one another Though each particle have absolutely 
peifect elasticity, the end must be pretty much the same as if it 
wee but “imperfectly elastic The average effect of 1epeated 
and repeated mutual collisions must be to gradually convert all 
the translational energy mtogeneigy of shile: and shitlle: vibra- 
sions of the molecule It seems ceitain that eac? collision must 
have something more of energy in vibrations of very finely divided 
nodal parts than there was of energy in such vihtations before 
the impact The more minute this nodal subdivision, the less 
must be the tendency to give up part of the vibiathonal energy 
Into the shape of translational enérgy in the couse of a col- 
hsion, and I think it 1s rigorously demonstiable that the whole 


translational energy musteultrmately become tiansformed into 
+ 


vibrational energy of highe: and highe: nodal subdivisions if 
each molecule 1s a continuous elastic solid Let us, then, leave 
the kinetic theory of gases for a time with this difficulty unsolved, 
in the hope that we o1 others afte. us may 2eturn to it, armed 
with more knowledge of the properties of matter, and with 
shaiper mathematical weapons to cut thiough the barrie: which 
at present hides from us any view of the molecu itself, and of 
the effects othe: than mere change of translational motion which 
1t experiences in collision 

To explain the elasticity of a gas was the piimary object of 
the kinetic theory of gases This object is only attainable by 
the assumption of an elasticity more complex ın character, and 
more difficult of explanation, than the elasticity of gases—the 
elasticity of a solid Thus, even if the fatal fault in the theory, 
to which I have alluded, did not exist, and 1f we could be per- 
fectly satisfied with the kmetic theory of gases founded on the 
collisions of elastic solid molecules, there would still be beyond 
ita grander theory which need not be considered a chimezical 
object of scientific ambition—to explain the elasticity of solids 
But we may be stopped when we commence to look im the 
duection of such a theory with the cynical question What do 
yoa mean by explaining a pioperty of matter? As to being 
stopped by any such question, all I can say is that if engineering 
weie to be all and to end all physical science, we should perforce 
be content with merely finding properties of matter by observa- 
tion, and using them for piactical purposes But I am sme very 
few, if any, engineeis aie practically satished with so narrow a 
view of their noble profession They must and do patiently 
observe, and discove: by observation, propeitigs of matter, and 
1esults of maternal combinations But deeper questions are 
always piesent, and always fraught with interest to the true 
engineei, and he will be the lest to give weight to any other 
objection to any attempt to see below the surface of things than 
the practical question Isit likely fo pove wholly futile? But 
now, instead of imagining the question What do you mean by 
explaining a property of matter? to be put cymically and Jetting 
ourselves be irritated by it, suppose we give to the questioner 
ciedit fo. being sympathetic, and condescend to try and answer 
his question We find it not very easy to do so Al the pro- 
peties of matter are so connected that we can scaicely imagine 
one thoroughly explained without om seeing its 1elation to all the 
others, without in fact having the explanation of all, and till we 
have this we cannot tell what we mean by “explaining a pro- 
petty,” o “explaming the properties” of matter But though 
th s consummation may revei be reached by man, the progress 
of science may be, I believe will be, step by step towards it, on 
many different roads conveiging towards it fiom all sides The 
kinetic theory of gases .s, as I have said, a tinue step on one of 
the 10ads On the veiy distinct 10ad of chemical science, St 
Clan Deville arrived at his grand theory of dissociation without 
the slightest ad from the kinetic theory of gases The fact that 
he worked ıt out solely from chemical observation and experi- 
ment, and expounded it to the world without any hypothesis 
whatever, and seemingly evens without consciousness of the 
beautiful explanation it has in the kinetic theory of gases, secured 
fo: 1t immediately an indepamdent solidity and importance as a 
chemical theory when he first promulgated it, to which 1t might 
even by this time scarcely have attaimed if ıt had first been 
suggested as a probabil.ty indicated by the kinetic theory of 
gases, and been only afterwaids confirmed by obseivation Now, 
however, guided by the views which Clausius and Wilhamson 
have given us of the continuous tfiterchange of partners between 
the compound molecules constituting chemical compounds ın the 
gaseous state, we see in Deville’s theory of dissociation a point 
of contact of the most transcendent interest between the chemical 
and physical lines of scientific piogress 

To return to elasticity if we could make out of matte: devoid 
of elasticity a combined system of relatively moving parts which, 
In vutue of motion, has the essential charactetistics of an elastic 
body, this would smely be, if not positively a step in the kinetic 
theory of matter, at least a finger-post pointing a way which we 
may hope will lead to a kinetic theory of matte: Now this, as 
I have already shown,’ we can do in several ways In the case 
of the last of the communicationsjeferied to, of which only the 
title has Intherto been published, I showed that, fiom the 

t Paper on “ Vortex Atoms,” Proc R S E February 1867, abstract ot 
a lecture before the Roya’ Institution of Great Britain, March 4, 1881, on 
‘Elasticity Viewed as possibly a Mode of Motion”, Thomson and Tatts 
“ Natural Philosophy,” second edition, part x, §§ 345 vin to 345 xavu , “On 


Oscillation and Waves in an Adynamic @yrostatic System” (title sonl 
Proc R S E March 188f 7 i wh 
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mathematical mvestigation of a gyrostatically domimated com- 
bination contamed m the passage of Thomson and Tait’s ‘‘Natu- 
1al Philosophy” referred to, 1t follows that anyidealsystem of mate- 
ual particles, acting on one another mutually through massless con- 
necting spiings, may be perfectly 1mitated ım a model consisting 
of rigid Inks jointed together, and having rapidly rotating fly- 
wheels p#roted on some or on all of the links THe imitation is 
not confined to cases of equiltbnum It holds also for vibration 
produced by disturbing the system infinitesimally fiom a position 
of stable equilibrium and leaving 1t to itself Thus we may 
make a gyrostatic system such that itis in eqmlibiium under 
the influence of certain positive foices applied to different 
points of this system, all, the forces being precisely the same 
as, and the points of application similarly situated to, those 
of the stable system with springs Then, provided proper 
masses (that 1s to say, proper amounts and distributions 
of imertia) be attmbuted to the lnks, we may iemove 
thg external forces fiom each system, and the consequent vibia- 
tion of the pomts of application of the forces will be identical 
Or we may act upon the systems of matenal pomts and spiings 
with any given forces for any given time, and leave ıt to itself, 
and do the same thing for the gyrostatic system , the consequent 
motion will be the same in the two cases If in the one case the 
springs are made more and mote stiff, and in the othe: case the 





ec I 


angulai velocities of the fly-wheels aie made gieaten and greater, 
the periods of the vibrational constituents of the motion will 
become shorter and shoiter, and the amplitudes smalle: and 
smaller, and the motions will approach moie and moire nearly 
those of two perfectly ggid groups of matenal points, moving 
through space and rotating according to the well-known mode 
of rotation of a ugid body having unequal moments of merta 
about its three principal axes In one case the ideal neatly rigid 
connection between the parti@les is produced by massless exceed- 
ingly stiff springs, m the other case it 1s produced by the 
exceedingly rapid i1otation of the fly-wheels in a system which, 
seg the fly-wheels are deprived of then 1otation, ıs perfectly 
imp . 

The drawings (Figs 1 and 2) before you Ulustiate two such 
mateial systems? The duections of rotation of the fly-wheels 
in the gyiostatic system (Fig 2) aie indicated by duectional 


I In Fig 1 the two hooked rods seen projecting from the sphere are con 
nected by an elastic coach &pring In Fig 2 the hooked rods are connected 
one to each of two opposite corners of a four sided jointed frame, each mem 
ber of which caries a gyrostat so that the axis of rotation of the fly-wheel 
1s m the aats of the ghember of the frame which bears ıt Each of the 
hooked rods in Fig 2s connected to the framework through a swivel joint, 
so that the whole gyrostatic framework miy be fotated about the axis of the 
hooked rods in order togannul the moment of momentum of the framework 
about this axis due to rotation of the flytwheels in the gyrostat 


ellipses, which show 1n perspective the direction of, rotation of 
the fly-wheel of each gyrostat The gyrostatic system (Fig 2) 
might have been constituted of two gyrostatic members, but 
four are shown for symmetiy The inclosing circle represents ın 
each case ın section an inclosing spherical shell to prevent the 
interior from bemg seen In the inside of one there are fly- 
wheels, ın the inside of the othe: a massless sping ‘The pro- 
jecting hooked rods seem as 1f they are connected by a spring in 
each case If we hang any one of the systems up by the hook 
on one of its projecting rods, and hang a weight to the hook of 
the other projecting rod, the weight, when fust put on, will 
oscillate up and down, and will go on doing so fo. eve: if the 
system be absolutely unfiictional If we check the vibration by 
hand, the weight will hang down at rest, the pin diawn out to a 
certain degree , and the distance drawn out will be simply pro- 
portional to the weight hung on, as in an ordinary spring 
balance 

Here, then, out of matte: possessing uigidity, but absolutely 
devoid of elasticity, we have made a perfect model of a sping 
in the form ofa spring balance Connect millions of milhons 
of particles by pairs of rods such as these of this spring balance, 
and we have a group of particles constitutmg an elastic solid, 
exactly fulfilling the mathematical ideal worked out by Navier, 
Poisson, and Cauchy, and many other mathematicians who, fol- 





lowing then example, have endeavoured to found a theory of the 
elashicity of solids on mutual attraction and iepulsion between a 
group of material particles All that can possibly be done by 
this theory, with its assumption of forces acting according to any 
assumed Jaw of relation to distance, zs done by the gyrostatic 
system But the gyiostatic system does, besides, what the sys- 
tem of natwally acting material particles cannot do it consti- 
tutes an elastic solid which can have the Faraday magneto-optic 
i1otation of the plane of polausation of light, supposing the 
application of om solid to be a model of the lumuniferous 
ethe: for illustrating the undulatory theory of hght The% 

gyiostatic model sping balance 1s arranged to have zero ~ 
moment of momentum as a whole, and therefore to con- 
tribute nothing to the Faraday rotation, weth this arange- 
ment the model illustrates the lumimifeious ether in a field unaf- 
fected by magnetic force But now let there be a different rota- 
tional velocity imparted to the jomted square round the axis of 
the two projecting hooked rods, such as to give a 1esultant 
moment of momentum round any given line through the centre 
of inertia of the system, and let pans of the hooked rods in the 
model thus altered, which 1s no longer a model of a mere spring 
balance, be applied aS connections between millions of airs of 
particles as before, with the lines of resultant moment of mo- 
mentum all similaily duected, We now have a model elastic * 
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solid which will have the property that the direction of vibration 
im waves of rectilmear vibrations propagated through it shall 
turn round the line of propagation of the waves, just as Faiaday’s 
observation pioves to be done by the line of vibration of light in 
a dense medium between the poles of a powerful magnet The 
case of wave fiont perpendicular to the lines of resultant moment 
of momentum (that ıs to say, the direction of propagation being 
parallel to these lines) coriesponds, in our mechanical model, to 
the case of light travelling mn the direction of the lines of force m 
a magnetic field 

In these illustrations and models we have different portions of 
ideal rigid matter acting upon one another, by normal pressure 
at mathematical points of contact—of course no forces of fiiction 
are supposed It ıs exceedingly interesting to see how thus, 
with no other postulates than imertia, rigidity, and mutual 1m- 
penetrability, we can thoroughly model not only an elastic solid, 
and any combination of elastic solids, but so complex and recon- 
dite a phenomenon as the passage of polarised light through a 
magnetic field But now, with the view of ultimately discarding 
the postulate of mgidity from all our materials, let us suppose 
some to be absolutely destitute of rigidity, and to possess merely 
inertia and mcompressibility, and mutual umpenetrability with 
reference to the still remaining rigid matter With these postu- 
lates we can produce a perfect model of mutual action at a dis- 
tance between solid particles, fulfilling the condition, so keenly 
desired by Newton and Faraday, of being explamed by con- 
tinuous action through an intervening medium The law of the 
mutual force in our model, however, 1s not the stmple Newtonian 
law, but the much more complex law of the mutual action be- 
tween electio-magnets—with this difference, that in the hydro- 
kinetic model ın every case the force 18 opposite in direction to 
the corresponding force ın the electro-magnetic analogue Ima- 
gine a solid bored thiough with a hole and placed mm our ideal 
perfect liquid For a moment let the hole be stopped by a 
diaphragm, and let an impulsive pressure be applied for an 
instant uniformly over the whole membrane, and then instantly 
let the membrane be dissolved into Liquid This action ongm- 
ates a motion of the liquid relatively to the solid, of a land to 
which I have given the name of “‘1rrotational cuculation,” which 
remains absolutely constant however the solid be moved through 
the liquid Thus, at any time the actual motion of the liquid 
at any point in the neighbourhood of the solid will be the 
resultant of the motion it would have in virtue of the 
circulation alone, were the solid at rest, and the motion 
it would have in virtue of the motion of the solid itself, 
had there been no circulation established through the aper- 
ture It ıs interesting and important to remark in passing 
that the whole kinetic energy of the Ihquid is the sum of the 
kinetic energies which 1t would have in the two cases separately 
Now, imagine the whole liquid to be inclosed in an mfimtely 
large, rigid, contaming vessel, and m the liqmd, at an infinite 
distance from any part of the containmg vessel, let two perforated 
solids, with irrotational circulation through each, be placed at 
rest near one another The resultant flud motion due to the 
two circulations will give rise to fluid pressure on the two bodies, 
which, if unbalanced, will cause them to move The force 
systems—force-and-torques, or pairs of fo.ces—requued to pre- 
vent them from moving will be mutual and opposite, and wil] be 
the same as, but opposite in direction to, the mutual foice sys- 
tems required to hold at rest two electro-magnets fulfilling the 
following specification The two electro-magnets are to be of 
the same shape and size as the two bodies, and to be placed in 
the same relative positions, and to consist of infinitely thin layers 
of electric currents in the surfaces of solids possessing extreme 
diamagnetic quality—in other ‘words, infinitely small permea- 
bitty The distribution of electric current on each body may 
be any whatever which fulfils the condition that the total current 
across any closed line drawn on the surface once through the 
aperture 1s equal to 1/47 of the circulation? through the aperture 
in the hydro-kinetic analogue 

It might be imagined that the action at a distance thus pro- 
vided for by fmd motion could serve as a foundation for a 
theory of the eqmhbnum, and the vibrations, of elast.g solids, 
and the transmission of waves hke those of hght through an 
extended quasi-elastic sold medium But unfortunately for this 

* The integral of tangential component velocity all round any closed 
curve, passing once through the aperture, 1s defined as the ‘ cvchic constant,” 
or the “circulation” (“‘ Vortex Motion,” § 60 (a), Trans R S E April 29, 
1867) X has the same value for all closed curves*passing just once through 


the aperture, and it remuns constant through all time, whether the solid 
body be in motion or at rest n 
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idea the equilibirum ıs essentially unstable, both ın the case of 
magnets, and, notwithstanding the fact that the foices are oppo- 
sitely directed, in the hydro-kinetic analogue also, when the 
several movable bodies (two or any gieater number) are so 
placed relatively as to be in equilibrium If, however, we 
connect the peiforated bodies with circulation through them in 
the hydio-kinetic system, by jomnted ngid connecting, inks, we 
may arrange for configmations of stable equilibrium Thus 
without fly-wheels, but with fluid cnculations through apertures, 
we may make a model sping talance, or a model luminiferous 
ether, either without or with the 1otational quality correspond- 
ing to that of the true Iuminifeious ether in the magnetic fluid 
-in short, do all by the perforated solids with circulations 
through them that we saw we could do by means of lnked 
gyrostats But something that we cannot do by linked gyrostats 
we can do by the perforated bodies with fluid circulation we 
can make a model gas The mutual action at a distance, re- 
pulsive or atiiactive according to the mutual aspect of the two 
bodies when passing within collisional distance? of one anotl¥er, 
suffices to produce the change of direction of motion in collision, 
which essentially constitutes the foundation of the kimetic theory 
of gases, and which, as we have seen before, may as well be due 
to attraction as to repulsion, so far as we know from any investi- 
gation hitherto made im thts theory 

There remains, however, as we have seen before, the difficulty 
of providing for the case of actual impacts between the solids, 
which must be done by giving them massless spring buffers, or, 
which amounts to the same thing, attributing to them repulsive 
forces sufficiently powerful at very short distances to absolutely 
prevent impacts between solid and solid, unless we adopt the 
equally repugnant idea of infin.tely small perforated solids, with 
infinitely great fluid cuculations through them Were it not for 
this fundamental difficulty, the hydro-kinetic model gas would be 
exceedingly interesting , and, though we could scarcely adopt ıt 
as conceivably a true representation of- what gases really are, ıt 
might still have some importance as a model configuration of 
solid and liquid matter, by which without elasticity the elasticity 
of a true gas might be represented 

But lastly, smce the hydio-kinetic model gas with perforated 
solids and fluid circulatiofis through them fails because of the 
impacts between the solids, let us armul the solids and leave the 
liquid performing irrotational circulation round vacancy,? in the 
place of the solid cores which we have hitherto supposed , o1 let 
us annul the r1g1dity of the solid cores of the rmgs and give them 
molecular rotation according to Helmholtz’s theory of vortex 
motion For stability the molecular rotation must be such as to 
give the same velocity at the boundary of the rotational fluid core 
as that of the urotationally circulating hquid in contact with it, 
because, as I have proved, frictional slip between two portions ot 
liquid m contact 1s inconsistent with stability There is a 
further condition, upon which I cannot enteranto detail just now, 
but which may be understood in # general way when I say that 
it is a condition of e1the: unform or of increasing molecular 
rotation from the surface mwaids, analogous to the condition 
that the density of a liquid, resting for example under the in- 
fluence of gravity, must either be uniform or must be greater 
below than above for stability of €qulibrum All that I have 
said in favou of the model vertex gas composed of perforated 
solids with fluid circulations through them holds without modifi- 
cation for the purely hydro-kmetic model, composed of ethe 
Helmholtz cored vortex-1ings ar of coreless vortices, and we are 
now troubled with no such difficulty, as that of the impacts 
between solids Whether, however, when the vortex theory of 
gases 18 thoroughly worked our, it will or will not be found to 
fail in a manne: analogous to the failure which I have alieady 
pointed out in connection with the kinetic theory of gases com- 
posed of httle elastic solid molecules, I cannot at present under- 
take to speak with ceitainty It seems to me most probable 
that the vortex theory cannot fail in any such way, because all I 
have been able to find out hitheito regarding the vibration of 


¥ According to this view there 1s no precise distance, or definite condition 
respecting the distance, between two molecules, at which apparently they 
come to be 1n collision, or when receding from one another they cease to bein 
collision It 1s convenient, however, in the kinetic theory of gases, to adopt 
arbitrarily a precise defintion of collision, according to which two bodies or 
particles mutually acting at a distance may be said to be in collision when 
their mutual action exceeds some definite arbitrarily assigned limit, as, for 
example, when the radius of curvature of the path gf either body 1s less than 
a stated fraction (1/100, for instance) of the distance ce them 

? Investigations respect coreless vortices will be found im a paper by the 
author, ‘ Vibrations of a Columnar Vortex,” Proc R S E, March zr 1880, , 
and a paper by Hicks, recently reag before the Royal Society 
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vortıces,! whether cored o1 coreless, does not seem to imply the 
hability of translational or impulsive energies of the individual 
vortices becoming lost ın energy of smaller and smaller 
vibrations 

As a step towards kinetic theory of matte: ıt 1s ce1cainly most 
interesting & remark that in the quasi-elasticity, elasticity look- 
ing like that of an india-rubber band, which we seein a vibrating 
smoke-ring launched from an elliptic apeiture, or in two smoke- 
ungs which were circular, but which have become deformed 
from circularity by mutual collision, we have in reality a virtual 
elasticity in matter devoid of elasticity, and even devoid of 
ulgidity, the virtual elasticityebeing due ta motion, and generated 
by the generation of motion 


SECTION B 
CHEMICAL SCIENCE 


OPENING ADDRESS BY ProF Sir HENRY ENFIELD ROSCOE, 
PHD, LLD, FRS, FCS, PRESIDENT OF THE 
SECTION 


WITH the death of Berzelius in 1848 ended a well-marked epoch 
in the history of our science , with that of Dumas—and, alas ! 
that of Wurtz also—in 1884 closes a second It may not perhaps 
be unpiofitable on the present occasion to glance at some few 
points in the general progress which chemistry has made during 
this penod, and thus to contrast the position of the science in the 
“sturm undediang” year of 1848, with that ın the pvesent, 
perhaps quieter, period 

The differences between what may probably be termed the 
Beizelian era and that with which the name of Dumas will for 
eve be associated show themselves in many ways, but in none 
more markedly than-by the distinct views entertained as to the 
nature of a chemical compound 

According to the olde: notions, the pioperties of compounds 
are essentially governed by a qualitative nature of their con- 
stituent atoms, which were supposed to be so arranged as to form 
a binary system Under the new ide&s, on the other hand, it 1s 
mainly tre number and ayseangement of the atoms within the 
molecule, which regulate the characteristics of the compound 
which 1s to be looked on not as built up of two constituent groups 
of atoms, but as forming one group 

Amongst those who successfully worked to secure this impor- 
tant change of view on a fundamental question of chemical 
theory, the name of Dumas himself must first be mentioned, and, 
following upon him, the great chemical twin-brethren Laurent 
and Gerhardt, who, using both the aiguments of test-tube and of 
pen in opposition to the pievailing views, gradually succeeded, 
though scarcely during the lifetime of the frst, in convincing 
chemists that the condition of things could hardly be a healthy 
one when chemistry was truly defined ‘‘ as the science of bodies 
which do not exist ” For Berzelius, adheiing to his preconceived 
notions, had been forced By the pressure of new discovery into 
the adoption of formule which gradually became more and mote 
complicated, and led to morf and more doubtful hypotheses, 
until his followers at last could barely succeed in building up the 
original radical from its numerous supposed component parts 
Such a state of things natmally brought about its own cwe, 
and the unitary formule of Gerhardt began to be generally 
adopted è 

It was not, however, merely as an expression of the nature of 
the single chemical compound that this change was beneficial, 
but, more part.cularly, because it laid open the general analogies 
of sumiarly constituted compaginds, and placed fact as the touch- 
stone by which the constitution of these allied bodies should be 
ascertained Indeed, Gerhardt, m 1852, gave evidence of the 
truth of this in his well-known theory of type, according to 
which, organic compéunds of asceitained constitution can be 
arranged under the fom types of hydrogen, hydiochlouic acid, 
water, and ammonia, and of which it 1s, perhaps, not too much 
to say that ıt has, more than any othe: of its time, contributed 
to the clearer understanding of the ielations existing amongst 
chemical compounds + 

Another striking difference of view between the chemistry of 
the Berzelian era and that of what we sometimes term the modern 
epoch 1s illustrated Hy the so-called substitution theory Dumas, 

* See papers by the author “On Vortea Mot@n,” Trans R S E, April 
1867, and “Vortex Statigs,” Proc R S E , December 1875 , also a paper by 


J J Thomson, B A, “On the Vibratior& of a Vortex Ring,” Trans R $, 
December 1882, and his valuable book on ‘‘ Vortea Motion ” 


¢ * 


to whom we owe this theory, showed that chlorine cađ take the 
place of hydrogen in many compounds, and that the resulting 
body possesses characters similar to the onginal Berzelius 
opposed this view, insisting that the essential differences between 
these two elements rendered the idea of a substitution impossible, 
and notwithstanding the powerful advocacy of Liebig, and the 
discovery by Melsens of reverse substitutions (that 1s, the re- 
formation of the original compound from its substitution-product), 
Beizelius 1emained to the end unconvinced, and that which was 
mn reality a confirmation of his own theory of compound radicals, 
which, as Liebig says, ‘‘illumined many a dark chapter in 
organic chemustry,” was looked upon by him as an error of the 
deepest dye This inability of many minds to see in the 
discoveries of others confirmation of their own views 1s not 
uncommon , thus Dalton, we may remember, could never bring 
himself to admit the truth of Gay-Lussac’s laws of gaseous 
volume-combination, although, as Berzelius very truly says, 
if we wite atom for volume and consider the substance in 
the solid state in place of the state of gas, the discovery of 
Gay-Lussac 1s seen to be one of the most powerful aiguments 
in favour of Dalton’s hypothesis 

But there 1s another change of view, dating from the com- 
mencement of the Dumas epoch, which has exeited an influence 
equal, if not superior, to those already named on the piogress 
of our science The relative weights of the ultimate particles, 
to use Dalton’s own words, which up to this time had been 
generally adopted by chemists, were the equivalent weights of 
Dalton and Wollaston, representing, ın the case of oxygen and 
hydrogen, the proportions in which these elements combine, viz 
as8to1r The great Swedish chemist at this time stood almost 
alone in supporting another hypothesis , for, founding his argu- 
ment on the simple laws of volume-combination enunciated by 
Gay-Lussac, he asserted that the true atomic weights are to be 
represented by the ielations existing between equal volumes of 
the two gases, viz as 16 to I Still these views found no 
favour in the eyes of chemists until Gerhardt, ın 1843, proposed 
to double the equivalent weights of oxygen, sulphur, and carbon, 
and then the opposition which this suggestion met with was 
most intense, Berzelius himself not even deigning to mention ıt 
m his annual account of the progress of the science, thus proving 
the truth of his own words ‘“‘ That to hold an opmion habitually 
often leads to such an absolute conviction of its truth that its 
weak points aie unregarded, and all pioofs against it ignored ” 
Nor weie these views generally adopted by chemists until 
Cannizaro, in 1858, placed the whole subject on 1ts present firm 
basis by clearly distinguishing between equivalent and molecular 
weights, showing how the atomic weights of the constituent 
elements are derived from the molecular weights of their volatile 
compounds based upon the law of Avogadro and Ampère, or 
where, as 1s the case with many metals, no compounds of known 
vapour-density exist, how the same 1esult may be ascertamed by 
the help of the spectfic heat of the element itself Remarkable 
as it may appear, it 13 nevertheless true that ıt 1s ın the country 
of their birth that Geihardt’s atomic weights and the consequent 
atomic nomenclature have met with most opposition, so much so 
that within a year or two of the present time there was not 
a single course of lectures delivered m Paris in which these were 
used 

The theory of organic radicals, developed by Liebig so long 
ago as 1834, received numerous experimental confirmations 
in succeeding years Bunsen’s classical research on cacodyl, 
proving the possibility of the existence of metallo-oiganic radicals 
capable of playing the part of a metal, and the isolation of the 
hydrocarbon ethyl by Frankland in 1849, laid what the sup- 
porteis of the theory deemed the final stone ın the structure 

The fusion of the 1adical and type theories, chiefly effected by 
the discovery in 1849 of the compound ammonias by Wurtz, 
brings us to the dawn of modern chemistry Henceforward 
organic compounds weie seen to be capable of comparion 
with simple inorganic bodies, and hydrogen not only capable of 
replacement by chlorine, o by a metal, but by an oiganic gioup 
or radical me 

To this period my memory takes me back Liebig at Gyessen, 
Wohle: in Gottingen, Bunsen ın Marburg, Dumas, Wurtz, and 
Laurent and Gerhardt in Paris, were the active spirits n Conti- 
nental chemistry In our own country, Graham, whose memor- 
able researches on the phosphates had enabled Liebig to found 
his theory of polybasic acids, was working and lectuming at 
University College, London , and Williamson, imbued with the 
new doctrines and views of the twin French chemists, had just 
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been appognted to the Chair of Practical Chemistry in the same 
College, vacant by the death of poor Fownes At the same time, 
Hofmann, in whom Liebig found a spirit as enthusiastic in 
the cause of scientific progress as his own, bringing to England 
a good share of the Giessen fire, founded the most successful 
school of chemistry which this country has yet seen. 

At the Edinburgh meeting of this Association in 1850, 
Williamson read a paper on “ Results of a Research on A‘therifi- 
cation,” which included not only a satisfactory solution of an 
interesting’ and hitherto unexplained problem, but was destined 
to exert a most important influence on the development of our 
theoretical views For he proved, contrary to the then prevail- 
ing ideas, that ether contains twice as much carbon as alcohol, 
and that ıt 1s not formed fiom the latte: by a mere separation of 
the elements of water, but by an exchange of hydrogen fo. ethyl, 
and this fact, being in accordance with Avogadro’s law of molecular 
volumes, could only be represented by regarding the molecule 
of water as containing two atoms of hydrogen to one of oxygen, 
one of the former being replaced by one of ethyl to form atcohol, 
and the two of hydrogen by two of ethyl to form ether Then 
Williamson introduced the type of water (subsequently adopted 
by Gerhardt) mto organic chemistry, and extended om views of 
the analogies between alcohols and acids, by pointing out that 
these latter are also referable to the water-type, predicting that 
bodies bearing the same relations to the o1du.ary acids as the 
ethers do to the alcohols must exist, a prediction shortly after- 
wards (1852) verified by Gerhardt’s discovery of the anhydrides 
Other results followed in rapid succession, all tending to knit to- 
gether the framework of modern theoretical chemistry Of these 
the most important was the adoption of condensed types, of 
compounds constructed on the type of two and three molecules 
of water, with which the names of Willhamson and Odling aie 
connected, culminating in the researches of Brodie on the higher 
alcohols, of Berthelot on glycerine, and of Wurtz on the dibasic 
alcohols or glycols , whilst, in another direction, the researches 
of Hofmann on the compound amines and amides opened out an 
entirely new field, showing that either a part or the whole of the 
hydrogen m ammonia can be replaced by other elements o1 
elementary groups without the type losmg its characteristic 
properties, 

Again, ın 1852, we note the first germs of a theory which was 
destined to play an all-1mportant part in the progress of the 
science, Viz, the doctrine of valency or atomicity, and to 
Frankland it 1s that we owe this new departure Simgularly 
enough, whilst considering the symmetry of construction visible 
amongst the inorganic compounds of nitrogen, phosphorus, 
arsenic, and antimony, and whilst putting forward the fact that 
the combining power of the attracting element 1s always satisfied 
by the same number of atoms, he does not point out the 
characteristic tetrad nature of carbon, and itwas not unti] 1858 
that Couper initiated, and Kekulé, in the same year, thoroughly 
established, the doctrine of the linking of the tetad carbon atoms, 
a doctrine to which, more than to any other, .s due the extra- 
ordinary progress which organic chemistry has made dung the 
last twenty years, a progress so vast that it 1s already found 1m- 
possible for one mndividual, even though he devote his whole time 
and energies to the task, to master all the details, or make h.mself 
at home with the increasing mass of new facts which the busy 
workers 1n this field are daily bringing forth 

The subject of the valency of the elements 1s one which, since 
the year above referred to, has given chemists much food for 
discussion, as well as oppoitunity for experimental work But 
whether we range ourselves with Kekule, who supports the un- 
alterable characte: of the valency of each element, or with Frank- 
land, who insists on its variability, ıt 1s now clear to most chemists 
that the hard and fast lines upon which this theory was sup- 
posed to stand cannot be held to ke secure For if the pio- 
gress of investigation has shown that it 1s impossible in many 
instances to affix one valency to an element which forms a large 
number of differant compounds, it .s also equally ımpossıble to 
look on the opposite view as tending towards progiess, inasmuch 
as to ascribe to an element as many valencies asit possesses com- 
pounds with some other element, 1s only expressing by cfreuitous 
method’ what the old Daltonian law of combination in multiple 
proportion states ın simple terms Still we may note certain 
generally-accepted conclusions ım the first place, that of the 
existence of non-saturated compounds both inorganic’and organic, 
as carben-monoxide on the one hard, ang malic and citraconic 
acids on the other Secondly, that the valency of an element 1s 
not only dependent upon the natuge of the element with which 1t 


combines, but that this valency is a periodic function of the atomic 
weight of the othe: component Thus the elements of the 
chlorine gioup aie always monads when combimed with positive 
elements or radicals, but trad, pentad, and heptad with negative 
ones Again, the elements of the sulphur group are dyads ın the 
fist case, but tetrad and hexad in the second Thegperiodicity 
of this propeity of the atoms, incieasing and again diminishing, 
1s clearly seen in such a series as 


AgCl, CdCl,, InCl, SnCl,, SbH,, TeH,, IH, 


as well as in the series of oxides The difficulties which beset 
this subject may be judged of by the mention of a case oi two — 
Is vanadium a tetrad because its highest chloride contains four 
atoms of chlorine? What are we to say 1s the valency of lead 
when one atom unites with four methyls to form a volatile pro- 
duct, and yet the vapour-density of the chloride shows that the 
molecule contains one of metal to two of chlorine? Or, how can 
our method be said to determime the valency of tungsten when 
the hexachloride decomposes ın the state of vapour, and the penta- 
cbloride 1s the highest volatile stable compound? How again are 
we to define the pomt at which a body 1s volatile without decom- 
position ?-—thus sulphu tetrachloride, one of the most unstable of 
compounds, can be vaporised without decomposition at all tem- 
peratures below —22°, whilst water, one of the most stable of 
known compounds, is dissociated into its elements at the 
temperate of melting platinum 

But, however many doubts may have been raised ın special 
instances against a thorough application of the law of valency, it 
cannot be denied that the general relations of the elements 
which this question of valency has been the means of bringing to 
light are of the highest importance, and pomt to the existence of 
laws of Nature of the widest significance , I allude to the periodic 
Jaw of the elements first foreshadowed by Newlands, but fully 
developed by Mendeléeff and Lothar Meyer Guided by the 
principle that the chemical properties of the elements aie a 
deriodic function of their atomic weights, or that matter becomes 
endowed with analogous properties when the atomic weight of an 
element 1s increased by the same or nearly the same number, we 
find ourselves for the first fime in possession of a key which eni 
ables us to anange the hitherto disyecta membra of our chemica 
household in something lke order, and thus gives us means of 
indicating the family 1.esemblances by which these elements are 
characterised 

And here we may congratulate ourselves on the fact that, by 
the recent experiments of Brauner, and of Nilson and Pettersen 
respectively, tellurium and beryllium, two of the hitherto out- 
standing members, have been induced to join the ranks, so that 
at the present time osmium ıs the only important defaulter 
amongst the sixty-four elements, and few persons will doubt that 
a little careful attention to this case will remove the stigma which 
yet attaches toits name But this*periodic law makes it possible 
for us to do moie, for as the astronomer, by the peiturbations of 
known planets, can predict the existegce of hitherto unknown 
ones, so the chemist, though, of course, with much less satis- 
factory means, has been able to predict with precision the pio- 
perties, physical and chemical, of Certan mussing links amongst 
the elements, such as ekaluminium and ekaboron, then unbnin, 
but which shoitly afterwards became well known to us in the 
fiesh as galium and scandium We must, however, take care 
that success 1n a few cases does not blind us to the fact that the 
law of Nature which expresses the relation between the properties 
of the elements and the value of the atomic weights 1s as yet un- 
known , that many of the groupings are not due to any well- 
ascertained analogy of properties of the elements, arid that it is 
only because the values of their atomic weights exhibit certain 
regularities that such a grouping 1s rendered possible So, to 
quote Lothar Meyei, we shall do well im this, as indeed in all 
similar cases in science, to remember the danger pointed out in 
Bacon’s aphorism, that ‘The mind delights in springing up to 
the most general axioms, that ıt may find rest, but after a short 
stay here it disdains experience,” and to bearin mind that it 1s 
only the lawful union of hypothesis with experiment which will 
prove a fruitful one in the establishment of a systematic moganic 
chemistiy which need not fea comparisofi with the order which 
reigns in the oiganic branch of om science And here it 1s well 
to be reminded that complexity of constitufion is not the sole 
prerogative of the carbon compounds, and that before this sys- 
tematisation of inoiganf chemistry can be effected we shall have 
to come to terms with mapy compounds conceining whose 
constitution we are at present wholly in ignorance As instances 
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of such I would refer to the finely crystalline phospho-molybdates, 
containing several hundied atoms 1n the molecule, lately prepared 
by Wolcott Gibbs 

Ansing out of Kekulé’s theory of the tetrad nature of the 
carbon atom, came the questions which have caused much debate 
among chemists (1) Ate the four combining units of the carbon 
atom of eQual value or not ? and (2) Is the assumption of a dyad 
carbon atom in the so-called non-saturated compounds justifiable 
or not? The answer to the first of these, a favourite view of 
Kolbe’s, is given m the now well-ascertamed laws of isomerism , 
and from the year 1862, when Schorlemmer proved the identity 
of the hydrides of the alcohol :adicals with the so-called radicals 
themselves, this question mmy be said to have been set at iest , for 
Lossen himself admits that the existence of his singular isomeric 
hydroxylamine derivatives can be explained otherwise than by the 
assumption of a difference between each of the combining umts 
of mtrogen, and the differences supposed by Schremer to hold 
gcged between the methyl-ethyl carbonic ethers have been shown 
to have no existence in fact With respect to the second pomt 
the reply is no less definite, and 1s recorded ın the fact, amongst 
others, that ethylene chlorhydrin yields on oxidation chloracetic 
acid, a reaction which cannot be explained on the hypothesis of 
the existence in ethylene of a dyad carbon atom 

Passing fiom this subject, we arrive, by a process of natural 
selection, at more complicated cases of chemical onentation— 
that 1s, given certain compounds which possess the same com- 
position and molecula: formule but varying properties, to find 
the difference in molecular structure by which such vanation of 
properties 1s determined Problems of this nature can now be 
satisfactouly solved, the number of possible isomers foretold, and 
this prediction confirmed by experiment The geneial method 
adopted in such an experimental inquiry into the molecular 
arlangement o1 chemical constitution of a given compound 1s 


either to build up,the,gstructure fiom less comphcated ones of ! 


known constitution, or to resolve it into such component parts 
Thus, for example, if we wish to discriminate between several 
isomeric alcohols, distinguishing the oidimary or primary class 
from the secondary or tertiary class, the existence of which was 
predicted by Kolbe ın 1862, and ofs which the first member was 
piepared by Friedel m 1864, we have to study their products of 
oxidation If one yields an acid having the same number of 
carbon atoms as the alcohol, it belongs to the first class and 
possesses a definite molecula) structure , If it splits up into two 
distinct carbon compounds, it 18a secondary alcohol , and if three 
carbon compounds result fiom its oxidation, ıt must be classed 
in the third category, and to it belongs a definite molecular 
stiucture, different from that of the other two 

In a similar way ouentation m the much more complicated 
aromatic hydiocarbons can be effected This class of bodies 
forms the nucleus of an enormous number of carbon compounds 
which, both fiom a theoretigil and a practical pomt of view, ae 
of the highest interest For these bodies exhibit characters and 
possess a constitution totally different from those of the «o-called 
fatty substances, the cakbon atoms being linked together more 
intimately than ıs the case in the latter-named group of bodies 
Amongst them are found ell the artificial colouring matters, 
and some of the most valuable pharmaceutical and therapeutical 
agents 

The discovery of the amine colours by Perkin, their elabora- 
tion by Hofmann, the synthesis of ahzarin by Graebe and 
Liebermann, being the first vegetable colourng matter which has 
been artificially obtamèd, the artificial production of indigo by 
Baeye1, and lastly the preparation, by Fischer, of kam, a 
febrifuge as potent as quimine, are some of the well-known recent 
triumphs of modern sy nthetigal chemistry And these triumphs, 
let us remember, have not been obtamed by any such ‘random 
haphazarding” as yielded results in Priestley’s time In the 
vugin sol of a century ago, the ground only required to be 
scratched and the seed thrown im to yield a fiuitful crop, now 
the surface soil has long been exhausted, and the successful 
cultivator can only obtain results by a deep and thorough pre- 
paration, and by a systematic and scientific treatment of his 
material 

In no depaitment gf our science has the piogiess made been 
more important than in that concerned with the accurate deter- 
mination of the numerical, physical, and chemical constants upon 
the exactitude of avhich every quantitative chemical operation 
depends For the foundation of an agurate knowledge of the 
first of these constants, viz , the atomic weights of the elements, 
science 1s indebted to the indefatsgable labours of Berzelhus But 
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“humanum est errare,” and even Berzelius’s accurate hand and 
delicate conscientiousness did not preserve him frofn mistakes, 
since corrected by other workers In such determinations it it 
difficult, 1f not mpossivle, always to ascertain the limits of error 
attaching to the number The errors may be due in the fiss 
place to manipulative faults, in the second to maccuracy of the 
methods, or lastly to mistaken views as to the composition of the 
material operated upon , and hence the uniformity of any series 
of similar determinations gives no guarantee of their truth, the 
only safe guide being the agreement of determinations made by 
altogether different methods The work commenced by Be1zelius 
has been worthily continued by many chemists Stas and 
Marignac, binging work of an almost astronomical acculacy 
mto our science, have asceitamed the atomic weights of silver 
and iodine to within one hundred-thousandth of their value, 
whilst the numbeis for chloiine, bromine, potassium, sodium, 
nitrogen, sulphur, and oxygen may now be considered correct to 
within a umt in the fourth figure Few of the elements, how- 
ever, boast numbers approaching this degree of accuracy, and 
many may even still be erroneous from half to a whole umt of 
hydiogen And, as Lothar Meyer says, until the greater number 
of the atomic weights are determined to within one or two tenths 
of the unit, we cannot expect to be able to ascertain the laws 
which certainly govern these numbers, or to 1ecognise the rela- 
tions which undoubtedly exist between them and the general 
chemical and physical properties of the elements Amongst the 
most interesting recent additions to our knowledge made m this 
department we may note the classical experiments, in 1880, of 
J W Mallet on aluminium, and in the same year of J P Cooke 
on antimony, and those, in the piesent year, of Thorpe on 
titanium 

Since the date of Berzelius’s death to the present day, no dis- 
covery in our science has been so far-reaching, or led to such 
unforeseen and remarkable conclusions, as the foundation of 
Spectrum Analysis by Bunsen and Kirchhoff in 1860 

Independently altogether of the knowledge which has been 
gained concerning the distribution of the elementary bodies in 
terrestiial matter, and of the discovery of half a dozen new 
elements by its means, and putting aside for a moment the 
revelation of a chemustry not bounded by this world, but hmit- 
less as the heavens, we find that over and above all these results 
spectium analysis offers the means, not otherwise open to us, of 
obtaining khnowledge concerning the atomic and molecular 
condition of matter 

Let me iecall some of the more remarkable conclusions to 
which the iesearches of Lochyei, Schuster, Liveing and Dewan, 
Wullnei, and others in this direction have led In the first place 
it is well to bear in mind that a difference of a very marked kind, 
first distinctly pointed out by Alex Mutscherlich, 1s to be observed 
between the spectrum of an element and that of its compounds, 
the latter only being seen in cases in which the compound 1s not 
dissociated at temperatures necessary to give rise to a glowing 
gas Secondly, that these compound spectra—as, for instance, 
those cf the halogen compounds of the alkaline-earth metals— 
exhibit a certain family likeness, and show signs of systematic 
vauation in the position of the lines, corresponding to changes 
in the molecular weight of the vibrating system Still this 
important subject of the 1elation of the spectra of different ele- 
ments ıs far from being placed on a satisfactory basis, and in 
spite of the researches of Lecoq de Boisbaudran, Ditte, Troost 
and Hautefeuille, C.amician, and others, it cannot be said that 
as yet definite proof has been given m support of the theory that 
a causal connection is to be found between the emission spectia 
of the several elements belonging to allied gioups and then 
atomic weights or othe: chemical or physical properties In 
certain of the single elements, however, the connection between 
the spectra and the molecular constitution can be traced In 
the case of sulphur, for example, three distinct spectra are known 
The fist of these, a continuous one, 1s exhibited at temperatures 
below 500°, when, as we know from Dumas’ experiments, the 
density of the vapour 1s thiee times the norm’l, showing that at 
this temperature the molecule consists of sıx atoms., The second 
spectrym 1s seen when the éemperature 1s raised to above 1000’, 
when, as Deville ard Troost have shown, the vapour reaches its 
nomal density, and the molecule of sulphur, as with most othe 
gases, contains two atoms, and this is a band spectrum, or one 
characterised by channelled spaces Togethe: with this band 
spectium, and espegially round the negative pole, a spectrum 
of bright Imes is observed This latter 1s doubtless ĝue to the 
vibrations of the single atoms of the dissociated molecule, the | 
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existence of aces of a band spectrum demonstrating the fact that 
in some parts of the discharge the tension of dissociation 1s 
insufficient to prevent the reunion of the atoms to form the 
molecule, 

To this instance of the light thrown on molecula: rela‘ions by 
changes mm the spectra, others may be added Thus the low- 
temperature spectrum of channelled spaces, mapped by Schuster 
and myself, in the case of potassium, corresponds to the molecule 
of two atoms and to the vapour-density of seventy-nine, as 
observed by Dewar and Dittmar Again, both oxygen and 
nitrogen exhibit two, 1f not three, distinct spectra of tnese the 
Ime spectrum seen at the highest temperatures corresponas to the 
atom, the band spectrum seen at intermediate temperatures 
represents the molecule of two atoms, whilst that observed at a 
still lower point would, as in the case of sulphur, indicate the 
existence of a more complicated molecule, known to us in one 
instance as ozone 

That this explanation of the cause of these different spectia of 
an element 1s the true one, can be verified in a remarkable way 
Contrary to the general rule amongst those elements which can 
readily be volatilised, and with which, therefore low-tempera- 
ture spectra can be studied, mercury exhibits but one spectrum, 
and that one of bright lines, o1, according to the pieceding 
theory, a spectrum of atoms So that, judging from spectro- 
scopic evidence, we infe: that the atoms of mercy do not unite 
to form a molecule, and we should predict that the vapour- 
density of mercury 1s only half its atomic weight Such we 
know, fiom chemical evidence, 1s really the case, the molecule 
of mercury bemg identical m weight with its atom 

The cases of cadmium and iodme require further elucidation 
The molecule of gaseous cadmium, like that of mercury, consists 
of one atom , probably, therefore, the cadmium spectrum 1s also 
distinguished by one set of lines Agam, the molecule of iodine 
at 1200° separates, as we know from Victor: Meyer’s researches, 
into single atoms Heire spectrum analysis may come again to 
our aid, but, as Schuster remarks, in his repoit on the spectra 
of the non-metallic elements, a moire extensive series of experi- 
ments than those already made by Ciamician is required before 
any definite opinion as to the connection of the different iodine 
spectra with the molecula: condition of the gas can be ex- 
pressed 

It 1s not to be wondered at that these 1elations are only ex- 
hibited in the case of a few elements For most of the metals 
the vapour-density remains, and probably will remain, an un- 
known quantity, and therefore the connection betwee any 
observed changes 1n the spectra and the molecular weights must 
also remain unknown The remarkable changes which the 
emission spectrum of a single element~uon, for instance— 
exhibits have been the subject of much discussion, experimental 
and otherwise Of these, the phenomenon of long and short 
lines is one of the most striking, and the explanation that the 
long lines are those of low temperature appears to meet the fact 
satisfactorily, although the effect of dilution, that 1s, a reduction 
of the quantity of material undeigoing volatilisation, 1s, remark- 
ably enough, the same as that of diminution of temperature 
Thus it 1s possible, by the examination of a spectium by Lockyer’s 
method, to predict the changes which it will undergo, either on 
alteration of temperature, or by an inciease or decrease of quan- 
tity There appears to be no theoretical difficulty in assuming 
that the relative intensity of the lines may vary when the tem- 
perature 1s altered, and the molecular theory of gases furnishes 
tts with a plausible explanation of the correspond.ng change when 
ihe relative quantities of the luminous elements ın a mixture are 
altered Lockyer has proposed a different explanation of the 
facts According to him, every change of relative intensity 
means a corresponding change of moleculaı complexity, and the 

aines which we see strong nea: the poles would bear the same 
relation to those which ate visible thionghout the field, as a line 
spectrum bears to a band spectinm , but then almost every line 
must be due to a different molecular grouping, 2 conclusion 
s aa is scarcely capable of being upheld wiıthou* very cogent 
proo 

The examination of the absoiptiorf-spectia of salts, saline and 
organic ‘uquids, first by Gladstone, and afterwards by Bunsen, 
and by Russell, as well as by Hatley for the ultra-violet, and by 
Abney and Festing for the infra-red region, have led to i1nterest- 
ing results m relation to molecular chemistiy Thus Hartley 
finds that, in some of the more complicated aromatic compounds, 
definite absorption-bands ın the more refrangible region are only 

« produced by substances m which thyee paus of carbon atoms are 





doubly linked, as in the benzene ring, and thus the means of 
ascertain.ng this double linkage 1s given The most remarkable 
results obtained by Abney and Festing show that the radical of 
an organic body 1s always represented by certain well-marked 
absorption-bands, differing, however, tn position, according as 
itis linked with hydrogen, a halogen, or with carbon, oxygen, 
or nitrogen Indeed, these experimenters go so far as to say 
that 1t 1s highly probable that by this delicate mode of analysis the 
hy pothetical position of any hydrogen which 1s replaced may be 
identified, thus pointing out a method of physical orientation of 
which, 1f confirmed by other observeis, chemists will not be slow 
to avail themse ves This result, ıt 1s mteresting to learn, has 
been rendered more than probable “by the .ecent important 
1esearches of Perkin on the connection between the constitution 
and the optical properties of chemical compound 

One of the noteworthy features of chemical progress 1s the 
interest taken by physicists in fundamental questions of our 
science We all remember, m the first place, Sir Walas 
Thomson’s interesting speculations, founded upon physical 
phenomena, 1especting the probable size of the atom, viz ‘‘ that 
if a drop of wate: were magnified to the size of the earth, the 
constituent atoms would be larger than small shot, but smaller 
than cricket balls” Agam, Helmholtz, in the Faraday Lecture, 
deivered in 1881, discusses the relation of electricity and che- 
mical energy, and points out tnat Faraday’s law of electrolysis, 
and the modern theory of valency, are Both expiesstons of the 
fact that, when the same quantity of electricity passes thiough 
an electrolyte, -t always either sets free, or transfers to other 
combinations, the same number of units of affinisy at both 
electiodes Helmholtz further argues that, if we accept the 
Daltonian atom.c hypothesis, we cannot avoid the conclusion that 
electricity, both positive and negative, 1s divided into elementary 
portions which behave like atoms of electiicity He also shows 
that these chaiges of atomic electiicity aye eroimously laige as 
compared, for example, with the attraction of gravitation between 
the same atoms, in the case of oxygen and hydrogen, 71,000 
billion times larger 

A further sub ect of mterest to chemists 1s the theory of the 
vortex-ring consutution of matter thrown out by Su Wiliam 
Thomson, and lately worked out fiom,a chemical pomt of view 
by J J Thomson, of Cambridge e finds that 1f one such 
ring be supposed to constitute tne most simple foim of matter, 
say the monad hydiogen atom, then two such rings must, on 
coming into contact with nearly the same velocity, remain en- 
chamed together, constituting what we know as the molecule of 
fiee hydrogen So, ım like manner, systems contaming two, 
three, and four such rings constitute the dyad, tryad, and tetrad 
atoms How fa: this mathematical expression of chemical theory 
may piove consistent with fact remains to be seen 

Another bianch of our science which has recently attracted 
much experimental attention 1s that o thermo-chemistry, a subject 
upon which ın the futwe the foundation of dynamical chemistry 
wust rest, and one which already proclaims the truth of the great 
principle of the conservation of eneigy4n all cases of chemical 
as well as of physical change But here, although the materials 
hitherto collecte l are of very conM@derable amount and value, 
the time has not yet arrived for expressing these 1esultsin general 
terms, and we must, therefore, be content to note plogress in 
special jines and war fo. the expansion into wider areas 
Reference may, howevei, be properly made to one interesting 
observation of general significance It 1s well known that, while, 
in most instances, the act of combination 1s accompamed by 
evolution of heat--that ıs, whilst the potential energy of most 
combining bodies 1s greater than that of most compounds—cases 
occur in which the reverse of this 1g true, and heat 1s absorbed 
mcombmauon In such cases the compound ieadily undergoes 
decomposition, frequently suddenly and with explosion, Acety- 
lene and cyanogen seem to be exceptions to this rule, masmuch 
as, whilst their component elements requue to have eneigy added 
to them in order to enable them to combine, the compounds 
appeai to be very stable bodies Berthelot has explained this 
enigma by showing that, just as we may ignite a mass of dynamite 
without danger, whilst explosion takes place if we agitate the 
molecules by a detonator, so acetylene andecyanogen burn, as we 
know, quietly wken ignited, but when their molecules are shaken 
by the detonation of even a minute quantity of fulmuinate, the 
constituents fly apart with explosive violénce, carbon and 
hydrogen, or carbon and witrogen, being set freé, and the quantity 
of heat absorbec. in the act of combinatign being suddenly 
liberated ° 
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In conclusion, whilst fai from proposing even to mention all 
the important steps by which our science has advanced smce the 
yea 1848, I cannot refiam from refering to two more In the 
first place, to that discovery, more than foreshadowed by Fara- 
day, of the liquefaction of the so called permanent gases by 
Pictet and Cailletet , and secondly, to that of the laws of dissocia- 
tion as inyestigated by Deville The former, including Andiews’s 
discovery of the critical point, indicates a connection, long un- 
seen, between the liquid and the gaseous states of matter, the 
latter has opened out entirely fresh fields fo. research, and 
has given us new views conceining the stability of chemical 
compounds of gieat importance and mterest 

Turning fo. a moment tg another topic, we feel that, although 
science knows no nationalities, ıt 1s 1mpossible fo. those who, 
like ouiselves, exhibit strong national traits, to avoid asking 
whether we Anglo-Saxons hold our own, as compared with other 
nations, in the part we have played and aie playing in the de- 
velopment of our science With iegard to the past, the names 
off Boyte, Cavendish, Priestley, Dalton, Black, Davy, are suffi- 
cient guarantees that the English have, to say the least, occupied 
a position second to none in the early annals of chemistry How 
has 1t been in the era which I have attempted to describe? What 
is the present position of English chemistry, and what its look-out 
for the future? In endeavouring to make this estimate, I would 
take the widest ground, including not only the efforts made to 
extend the boundanes of ourescience by new discovery, both m 
the theoretical and applied branches, but also those which have 
the no less important aims of spreading the knowledge of the 
subject amongst the people, and of establishing industries de- 
pendent of chemical principles by which the human race 15 
benefited Taking this wide view, I think we may, without 
hesitation, affirm that the progiess which chemistry has made 
through the energies of the Anglo-Saxon 1ace is not less than 
that made by any othe: nation 

In so far as pute s@ience is concerned, I have already given 
evidence of the not inconsiderable part which English chemists 
have played in the progress since 1848 We must, however, 
acknowledge that the number of original chemical papers now 
published ın our language 1s much smaller than that appearing 
in the German tongue, and that the activity and devotion dis- 
played in this direction by the heads of German laboratories may 
well be laid to heart by some of usin England , yet, on the other 
hand, 1t must be remembered that the circumstances of different 
.ountries are so different that 1t 1s by no means clear that we 
should follow the same lines Indeed our national characteristics 
forbid us to do so, and it may be that the bent of the Germanic 
Jes in the assiduous collection of facts, whilst their;subsequent 
elaboration and connection 1s the natural work of our own race 

As regaids the publication of so-called original work by 
students, and speaking now only for myself as the director of an 
English chemical laboratory, I feel I am doing the best for the 
young men who, wishing to“become either scientific or industrial 
chemists, are placed under my charge, in giving them as sound 
and extensive a foundatjon in the theory and practice of chemical 
science as their time and abilities will allow, rather than forcing 
them prematurely into the preparation of a new series of homo- 
Jogous compounds or the inVestigation of some special reaction, 
o of some posible new colouring matter, though such work 
might doubtless lead to publication My amm has been to 
prepare a young man, by a careful and fairly complete general 
training, to fill with intelligence and success a post either as 
teacher o1 industrial gchemist, rather than to turn out mere 
specialists, who, placed under other conditions than those to 
which they have been accustomed, are unable to get out of the 
narrow groove m which they have been trained And this seems 
a reasonable course, for whit the market for the pure specialist, 
as the colour chemist for example, may easily be overstocked, 
the man of all-round imtelligence will always find opportunity 
for the exercise of his powers Far, however, from underrating 
the educational advantages of working at orginal subjects, I 
consider this sort of traimng to be of the highest and best 
kind, but only useful when founded upon a sound and general 
basis 

The difficulty which the Enghsh teacher of chemistry—and 
m this I may mclude Canada and the United States—has to 
contend against 1s that, whilst ın Germany the value of this 
high and thorough traming is generally admitted, m England 
a belief in ats .eificacy 1s as yet not generally entertained 
“The Enghshman,” to quote from te recent Report of the 
Royal Commissiorm on Technica] Instruction, ‘fıs accustomed 


to seek for an immediate retuin, and has yet to learn that an 
extended and systematic education, up to and ifcluding the 
methods of original research, 1s now a necessary preliminary to 
the fullest development of industry, and it ıs to the gradual but 
swe growth of public opinion in this direction that we must look 
for the means of securing to this countiy in the future, as m the 
past, the highest position as an industiial nation ” 

H, ın the second place, we consider the influence which 
Englishmen have exerted on the teaching of our science, we shall 
feel reason for satisfaction , many of ow text-books are translated 
into eve1y European language and laigely used abroad , often to 
the exclusion of those written by Continental chemists 

Again, science teaching, both practical and theoretical, in our 
elementary and many secondary schools, is certamly not infenor 
to that ın schools of similar grade abroad, and the interest in and 
desire for scientific taming 1s rapidly spreading throughout our 
woiking population, and is even now as great as, 1f not gieater 
than, abioad The umiveisities and higher colleges aie also 
moving to take then share of the work which has hitherto 
been fai less completely done in our country than on the 
continent of Euope, especially in Germany, where the healthful 
spirit of competition, fostered by the numerous State-supported 
institutions, 1s much more common than with us, and, being of 
equal value in educational as in professional or commercial 
matters, has had its due effect 

Turning lastly to the practical applications of our science, mm 
what department does England not excel? and ın which has she 
not made the most important new departures? Even in colour 
chemistry, concerning which we have heard, with truth, much of 
German supremacy, we must remember that the mdustiy 1s 
originally an English one, as the names of Perkin and of Maule, 
Sımpson and Nicholson, testify , and 1f we have hitherto been 
beaten hollow in the development of this bianch, signs are not 
wanting that this may not always be the case But take any 
other branch of applied chemistry, the alkali trade for mstance, 
what names but English, with the two great exceptions of 
Leblanc and Solvay, do we find in connection with real dis- 
coverles ? In the application of chemistry to metallurgical 
processes, too, the names of Darby, Cort, Neilson, and Bell in 
iron, of Bessemer, Thomas, Gilchrist, and Snelus in steel, of 
Elkington and Matthey in the noble metals, show that in these 
branches the discoveries which have 1evolutionised processes have 
been made by Englishmen , whilst Young, the fathe: of paraffin, 
Spence the alum-makei, and Abel of gun-cotton fame, are some 
amongst many of our countrymen whose names may be honow- 
ably mentioned as having founded new chemical industries 

Hence, whilst there 1s much to stimulate us to action in the 
energy and zeal shown by our Contmental brethren m the pursuit 
both of pme and applied chemistry, there is nothing to lead us 
to think that that the chemistry of the English-speaking nations 
in the next fifty years will be less worthy than that of the past 
half-century of standing side by side with that of her fnendly 
rivals elsewhere 
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In appointing the phenomena of pelagic and deep-sea life as 
one of the subjects specially selected for considetation at the 
present meeting of this Section, the Orgamsing Committee 
have, I think, done wisely Our knowledge of the subject 1s at 
present ın most active progress It is one of the widest and 
deepest interest to the physiologist as well as the zoologist, and™ 
in some features claims a share of attention from the botanist 
And the proximity here of the United States, to which science 
is indebted for so many important discoveries on deep-sea 
matters, 1s a strong argument in favom of the subject being 
brought forward at a British Association meeting on this side of 
the Atlantic I have naturally been led to choose the considera- 
tion of some deep-sea biological questions as the subject of my 
address by the special interest which I have been led to take mn 
deep-sea phenomena generally, owing to my long particrpation 
in actual deep-sea research during the voyage of H MS. 
Challenger > . 

Unfortunately, the physiology of deep-sea life has until lately 
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1eceived but little attention from piofessed physiologists No 
physiologist Shas, as far as I am awate, as yet set forth com- 
prehensively and dwelt upon the numerous difficulties which are 
encountered when the attempt 1s made to comprehend the mode 
in which the ordinary physiological processes of Vertebrata and 
other animals are caned on unde: the peculia: physical con- 
ditions which exist at great depths 
Whilst I was on the Chall-nzer voyage, absorbed principally 
in the zoological discoveries daily resulting from the dredging 
operations, I 1eceived a lette: from my revered teacher, Prof 
Ludwig, of Leipzig, which biought deep-sea phenomena before 
me in a very different hght The Professor natwally regarded 
deep-sea questions mainly from a physiological point of view, 
and asked a series of most suggestive questions bearing onit I 
am much indebted to him for this and 1ecent letters on the same 
subject One of the first questions he asked was, naturally, as 
to the amount of oxygen present in deep-sea water A know- 
ledge of the conditions under which gases occur in a state of 
absorption in the ocean-waters 1s of primary importance to the 
physiologist With regard to this subject, most valuable ın- 
formation 1s contamed in the repoit by the distinguished chemist, 
Prof Dittmar, on ‘* Researches into the Composition of the 
Ocean-Water collected by H M S Challenger,” which has ap- 
peared during the present year, and which embody Mr J Y 
Buchanan's 1esults* It appears from his results that, contiary 
to what was before suspected, the presence of free carbonic acid 
In Sea-watel 1s an exception What carbonic acid is present 
occurs as a bicarbonate, in general more or less incompletely 
saturated In surface-waters the proportion of carbonic acid 
creases when the temperatue falls, and wwe versa Deep-sea 
water does not contain an abnormal proportion of loose a fiee 
carbonic acid 
Hence, with regard to Mr John Murray’s interesting dis- 
covery that after certain depths aie reached Pveropod shells ae 
dissolved and disappear from the sea-bottom, and at certain 
further depths G/lodigerina shells suffer the same fate, Prof 
Dittmar holds the opmion that the solution is not due to the 
presence of fiee acid, but to the solvent action of the sea-water 
itself, which will, even when alkaline, take up additional car- 
bonate of hme 1f suffictent time be given Thus the amount of 
carbonic acid normally present throughout the ocean cannot be 
inimical to hfe , but, according to the Piofessor, there must be 
in the depths of the ocean numerous bodies of richly caibonated 
water, for he regards the principal supply of carbonic acid to the 
sea-water as derived from volcanic springs and dischaiges issuing 
fom the ocean-bed, the quantity denved from the decay of 
marine plants and animals being insigmficant ın comparison with 
this Possibly the Challenger, when it dredged from deep water 
off the Azores immense quantities of dead and blackened coral, 
encountered an area which had thus been visited by a carbonic 
acid discharge 
With regard to the absorbed oxygen and miogen, the theo- 
retical maximum quantity of oxygen absorbed at normal surface- 
piessure by a litre of sea-water should range, according to 
Prof Dittmar’s experiments and calculations, from 8 18 cc 
in cold regions ato? C to 4 50cc m the tropics, with a tem- 
perature of 30° C The result experimentally obtained fiom 
samples of surface-water collected during the voyage diffe: con- 
siderably ın detail from the calculated estimates, fiom various 
causes explained, and especially because of the reduction of the 
amount of oxygen by oaidation and respnation The main and 
almost sole source of the mtiogen and oxygen present in deep- 
sea water lies in the atmosphere, and 1s absorbed there, its 
quantity being thus dependent on surface conditions of tem- 
perature and pressure, and not those of the depths A given 
quantity of water, having absorbed its oxygen and nitrogen at 
the surface, may be supposed to sik unmixed with smiounding 
“vater to the depths Dunng the process its amount of contamed 
nitrogen 1emains constant, whilst its oxygen-supply becomes 
gradually diminished, owing to the process of owdation, which 
in the depths goes®n without compensation That the amount of 
absorbed oxygen present ın sea-water diminishes with the depth 
has been shown already by Dr Lagt Carpentei’s expeiiments 
It is not, yet possible to formulate in any precise te: ms the relation 
between the depth and the diminution of the oxygen present, 
but Mr J Y Buchanan’s pievious conclusion that a mintmum 
of oxygen 1s attained at a depth of about 800 fathoms 1s not con 
firmed by the summing-up of the whole of the evidence now 
1 “Official Report on the Scientific Results of the Voyage of HM S 
Challenger Physics and Chemistry," vol t 
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available Th's result ıs not without biological significance, 
since the existence of this supposed zone with a minimum of 
oxygen has been used as an argument in favour of the occurrence 
of especially abundant hfe at this depth below the ocean- 
surface 

Prof Dittmar finds that there ıs nothing chaiacteristic of 
bottom-wateis as such in regaid to then absorbed gases, 
nothing to distinguish them fiom waters from intermediate 
depths This, it seems to me, 1s not qute what might have 
been expected, as the concentration of the food-supply, and 
consequently of life, on the actual bottom might have led to a 
different result 

If there weie absolute stagnation ofthe water at great depths, 
the oxygen might be reduced there to zero, but the fact that m 
no case has oxygen been entirely absent from any sample of 
deep-sea wate: examimed pioves that a certain motion and change 
must occur The smallest amount of oxygen found at all was 
m a sample of wate: fiom a depth of 2,875 fathoms, and 
amounted too 65 cc pet litie only, aiesult long ago publishtd 
by Mr Buchanan Even this, howevei, may well be sufficient 
to support life, since Humboldt and Provencal? found that 
ceitain fish could bieathe m water containing only one-third of 
that quantity of oxygen per litte In another sample, from 
1645 fathoms, ıt was 204cc On the othe: hand, as much as 
4055 cc was found m a sample fiom 4575 fathoms, and 4 39 
ec m one fiom 3025 Most temaikable, ın one instance 
wate: from a depth of only 300 fathoms yielded only 1 65 c.c of 
oxygen Prof Dittmai admuts that there was no lack of anoma- 
lous results, some, no doubt, due to some extent to imperfection 
in the appaiatus employed in collecting the wate: 

In connection with the valuable investigations cairied on in 
the Zravazlleur and the Tasman by Prof Mulne-Edwards 
and his associates, French physiologists have lately commenced 
researches on some of the problems of deep-sea life 

Experiments have been made by M R&gndid ? with a view of 
determining the effects of hgh pressmes, corresponding with 
those of the deep sea, on vaitous organisms Yeast, after being 
exposed to a piessue of 1000 atmospheres, equal to a depth of 
about 6500 fathoms of sea-water, for an hour; was mixed with 
a solution of sugar An hoi elapsed before any signs of fer- 
mentation appeared, and a mixture of “yeast and sugar solution 
did not ferment at all whilst under a piessme of 600 atmospheies, 
equal to a depth of about 3900 fathoms Algz, seeds of 
phanerogamic plants, Infusoi.a, and even Mollusca and leeches, 
were found to be thrown into a sort of state of sleep or latency 
by exposure to similar pressures, recovering fiom this condition 
after a shorter or longe: penod of retmn to normal conditions 
A fish without a swimming bladder, or one with the bladder 
emptied of air, may be submitted to a pressure of r00 atmo- 
spheres, equivalent to a depth of 650 fathoms, without injurious 
effect At 200 atmospheres, equivalent to a depth of 1300 
fathoms, xt becomes torpid, but sodh revives when the pressure 
isiemoved At 300 atmospheres, equivalent to a depth of about 
2000 fathoms, the fish dies 4 

These experiments are of the highest interest The pressure 
made use of was obtained by means of water in the absence of 
air othe: than that absoibed at the normal atmosphere pressure, 
and thus the physical conditions produced were closely similar 
to those actually existent in the deep sea ‘They are the first 
of their kind 

Piof Paul Beit’s? somewhat similai experiments related 
to a different question altogethei—-namely, the effect on aquatic 
organisms of water subjected to the presse of compressed air 
He found that young eels were rapidly killed when subjected to 
a pressure of only 15 atmospheres, and could not suvive one of 
even 7 atmospheres for any consideMable time * He pointed out 
the essential difference between the conditions produced m such 
experimen‘s and those existing in the deep sea, where the chaige 
of oxygen contained by the water has been taken up at the 
surface at a pressuie of one atmosphere onlf 

In the expeirments on animals rade by M Regnard’s method 
there 1s the obvious difficulty that the supply of oxygen ın the 
water compressed cannot be renewed during the expeiiment but 
must be gradually 1educed by respuation, and fo this 1eason it 
would probably be useless, unless a large qfiantity of wate: would 

r “Sur Ia Resp ration des Poissons,” Journ de Phystque, de Chimte, et 
@ Hrstorre Naturelle, t Ixix October 1809 p 268 


2 P Regnard, ‘ Recherches Expér mentales sur l thguence des tres-hautes 
i sur les Organisme@s vivarts,” Comptes Rendus, No 12, 24 mars 
O04, P 745 

3 La Pression barometrique, Pang, 1878, p 814 © 4 Shed p nsi 
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be employed, to try the effect on a fish of a very gradual appli- 
cation of pressure, extending over many hours [It 1s probable 
that the results would be greatly modified if plenty of time could 
be given for the fish to accommodate itself to the change of 
pressure, and the conditions m which it moves in nature slowly 
from one depth to another be imitated The results of M 
Regnard’s further experiments will be looked forward to with 
great interest 

A question of the utmost moment, and one that has 1eceived a 
good deal of attention, is that as to the source of food of the 
deep-sea animals Certainly a large proportion of this food 1s 
denved from the hfe on the’ocean-suiface The debris of pelagic 
animals sinks slowly downwaids, forming on its passage a sparsely 
scattered supply of food for any animals possibly hving at mter- 
mediate depths, but becoming concentrated as it were on the 
bottom The pelagic animals depend for their ultimate source 
of éod, eno doubt, largely on the varous pelagic plants, the range 
of which ın depth ıs limited by the penetration of sea-water by 
the sunlight, and probably to an important extent 1s dependent 
on the symbiotic combinations of radiolarians with zooxanthella 
But a large part of their food-supply 1s also constituted by animal 
and vegetable debris derived from the coasts either directly fiom 
the littoral zone or by uveis and the action of the tides from 
terrestrial life Immense quantities of shore-debris have been 
dredged fiom deep water near coasts, and deep-sea life appears 
to diminish ın abundance as coasts are 1eceded fiom Unfoi- 
tunately our Lnowledge of pelagic vegetable hfe 1s very imperfect, 
and it is to be hoped that botanists may be led to take up the 
subject and bring togethe: what 1s known with regard to the 
geological 1anges and abundance of the various larger sea-weeds, 
trichodesmium, diatoms, and other Algee by which the sea-surface 
is inhabited It will, then, be possible to form a nearer estimate 
of the extent to whichs these plants are capable of forming a 
sufficient ultimate food-source for the greater part of the pelagic 
fauna, and through it of deep-sea life The question is of 1m- 
poitance, because if the deep sea, having no ultimate source of 
food in itself, derived its mam supply from the coasts and land- 
surfaces in the early history of the *habitation of the globe by 
animals, there can have exwted scarcely any deep-sea fauna until 
the littoral and terrestrial faunas and floras had become well 
established 

Whether the littoral and terrestrial plants or the pelagic be 
proved to have the larger share in composing the ultimate food- 
souice of the deep sea, it seems certain that the food as it reaches 
the deep sea is mostly ın the form of dead matter, and I imagine 
that the long but slender backwardly-duected teeth of many 
deep-sea fish, resembling those of snakes, are used iather as aids 
fo. swallowing whole other fishes which have fallen fiom above 
dead, and thus making the best of an occasional opportunity of a 
meal, than fo: catching and Jalling living prey. In a lecture on 
“ Life in the Deep Sea,” delivered in 1880,' I suggested that 
putiefaction of organic matter, such as ordinarily occurs else- 
where, may possibly be entirely absent ın the deep sea, the 
Bacteria and other microphytes which cause it being possibly 
absent Some interesting @xperments with regad to this 
question have lately been made by M A Certes? He added 
to sterilised solutions of hay-extract, milk, broth, and other 
organic nutient fluids mixed with sea-water, with the usual 
necessary precautions, small quantities of deep-sea mud, or deep- 
sea water, procured by the 7ravazlleur and Talisman In some 
experiments alr was present, others were made z7 vacuo In 
nearly all the former putrefaction occured after some time, 
especially after application of warmth, and micio-organisms were 
developed, whilst the latte: mmained without exception sterile, 
apparently indicating that the miciobes which live where air is 
absent are not present m the deep sea The others, which 
developed ın the presence of oxygen, may possibly have sunk from 
the surface to the bottom, and have ietaimed their vitality, al- 
though it 1s not improbable that they may be incapable of active 
existence and multiplication under the physical conditions there 
existing M Certes ıs to make further experiments on this 
question under conditions of pressure and temperature as nearly 
1esembling those of the deep sea as possible In the deep sea 
the o1dinary cycle of chemical changes of matter produced by 
life is mcomplete, there being no plants to work up the decom- 


I Lecture dehvered at the Royal Instituti@h, March 5, 1880, Nature, 
vol xxl p 592 
2 «Sur Ja Culture, à Pabri des Germes atmosphériques, des Eaux et des 
Sédiments rapportés par les Expéditions du 7ravazdleur et du Tatsmar, 
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position-products These, therefore, ın the absence of any rapid 
change of the deep-sea waters, must accumulate there, and can 
only be turned to account when they reach the surface-waters on 
the httoral regions 

Many interesting results may be expected to be obtained when 
the histology of animals from great depths comes to be worked 
out, and especially that of the special sense-organs At present 
very little has been attempted in this direction, principally, no 
doubt, because deep-sea specimens are too precious to be used 
for the purpose In a.xemarkable scopelid fish dredged by the 
Challenger from deep water, /pnops murrayt of Dr Gunther, 
the eyes are curiously flattened out and occupy the whole upper 
surface of the mouth They ae devoid of any trace of lens oi 
iris, and, as appears from observations by Mr John Muray and 
my own examination of his preparations, the 1etina consists of a 
layer of long rods, with a very thin layer indeed of nerve-fibres 
in hont of it, and apparently no intervening granular ganglionic 
or other layeis The rods are disposed in hexagonal bundles, 
the free ends of which rest on corresponding well-defined hex- 
agonal aieas, into which the choroid 1s divided It 1s probable 
that aberrant structures may be found ın the 1etinas of deep-sea 
fish, which may conceivably help towards physiological conclu- 
sions as to the functions of the various components With 
1egaid to the all-important question of the nature of the hght 
undoubtedly present ın the deep sea, it is hardly possible to 
accept Prof Veurill’s 1ecent staithng suggestion that sun- 
light penetiates to the greatest depths with perhaps an intensity 
at from 2000 to 3000 fathoms equal to that of some of our 
partially moonlight nights Such a conjecture is entirely at 
variance with the results of all expenments on the penetration 
of sea-water by sunlight as yet made by physicists, results which 
have prevented other naturalists from adopting this colution of 
the problem 

The progiess of 1esearch by eapeirts on the deep-sea fauna 
confirms the conclusions early formed that it 1s impossible to 
determine any successive zones of depth m the deep-sea regions 
characterised by the presence of special groups of animals 
Within the deep-sea region the contents of a tiawl brought up 
from the bottom give no evidence which can be ehed on as to 
the depth at which the bottom lies within a range of at least 
2500 fathoms Some groups of animals appear to be charac- 
teristic of water of considerable depth, but representatives of 
them stiuggle up into much shallower regions Thus of the 
remarkable order of Holothurian Elasipoda nearly all the ie 
presentatives occur at very considerable depths, and their 
numbers diminish shorewards, but one has been found in only 
100 fathoms Again, the Pourtalesida: 1ange upwards into 
about 300 fathoms, and the Phormosomas, which Loven con- 
siders as eminently deep-sea forms, range up to a httle over Ico 
fathoms depth, and are nearly represented in shallow water at a 
depth of only five fathoms by Asthenosoma As has often been 
pointed out before, there are numerous genera, and even species, 
which iange even from the shore-region to great depths 

The fact that zones of depth cannot thus be determined adds 
seriously to the difficulties encountered in the attempt to deter- 
mine approximately the depths at which geological deposits have 
been found Dr Theodore Fuchs, in an elaborate essay on all 
questions bearing on the subject, has attempted to determine 
what geological strata should be considered as of deep-sea 
formation, but, as he defines the deep-sea fauna as commencing 
at 100 fathoms and extending downwards to all depths, his 
results may be considered as merely determming whether certain 
deposits have been found ın as gieat a depth as roo fathoms or 
less, a result of little value as indicating the depths of ancient 
seas or the extent of upheaval or depression of their bottoms 
Mr John Murray has shown that the depths at which moderne 
deep-sea deposits have been formed can be approximately ascei- 
tained by the examination of their microscopical composition 
and the condition of preservation of the contguned pelagic and 
othe: shells and spicules 

The most important question with regard to life in the ocean, 
at present insufficiently answered, 1s that as to the conditions 
with regard to life of the intermediate waters between thé surface 
and the bottom It 1s most necessary that further investigations 
should be made in extension of those carried out by Mi Alev- 
ander Agassiz with similar apparatus—a net, or vessel, which 
can be let down to*a certain depth whilst completely closed, 

* «Welche Ablagerungen haben wir als Trefseebildungen zu betrachten?” 
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then opened, lowered for some distance, and again closed before 
it is drawn to the surface The greatest uncertainty and differ- 
ence of opinion exist as to whether the intermed:ate waters are 
inhabited at all by animals, and, if they are mhabited, to what 
extent , and these intermediate waters constitute by far the 
greatest part of the ocean If we estimate roughly the depth of 
the surface-zone inhabited by an abundant pelagic fauna at roo 
fathoms, and that of the zone inhabited by the bottom animals 
at 100 fathoms also, the average depth of the ocean being about 
1880 fathoms, it results that the intermediate waters, concerning 
the conditions of life im which we are at present in the utmost 
uncertainty, really represent more than eight-ninths of the bulk 
of the entire ocean Great care should be exercised in drawing 
conclusions from the depths ascribed to animals in some of the 
memoirs in the official work on the Ciallenger Expedition The 
scientific staff of the Expedition merely recorded on each bottle 
containing a specimen the depth fiom which the net in which the 
specimen was found had been diawn up In many instances, 
from the nature of the specimen, it 1s impossible that it can have 
come from anywhere but the bottom, but in many others ıt ts 
quite possible that a particular specimen may have entered the 
net at any intermediate depth, o: close to the surface, and this 
1s a matter on which the author of the monograph in which the 
specimen 1s described can form the best conclusion, if one can be 
formed at all from his knowledge of the animal itself In all 
doubtful cases the mere record of the depth must be received 
with caution, 

Just as before the commencement of the present period of 
deep-sea research there was astiong tendency amongst naturalists, 
owing to the mfluence of the views of Edward Foipes, to refuse 
to accept the clearest evidences of the existence of starfish and 
other ammal life on the sea-bottom at great depths, so there 
seems now to have sprung up in certain quaiters an opposite 
tendency, leading to the assignment of animals possibly of surface 
ongin to great depths on inconclusive evidence 

With regard to the constitution of the deep-sea fauna, one of 
its most remarkable features 1s the general absence from ıt of 
Paleozoic forms, exceptmg so far as representatives of the 
Mollusca and Brachiopoda are concerned, and 1t 1s remarkable 
that amongst the deep-sea Mollusca no representatives of the 
Nautihde and Ammonitida, so excessively abundant im ancient 
periods, occu, and that Z:ngula, the most ancient Brachiopod, 
should. occur in shallow water only 

There are no representatives of the most characteristic of the 
Paleozoic corals, such as Zaphrentis, Cystephyllum, Stauria, or 
Gontophyllum Possible representatives of the Cyathonanide 
have indeed been obtamed in Gruyena, described by Prof 
Martin Duncan, and Haplophyliza and Duncana, described by 
the late Count Pourtales, but the Cyathonanzde are the least 
observant and characteristic members of so-called Rzugosa 
Pourtales justly felt doubtful whether the arrangement of the 
septa in four systems instead of six could m itself be considered 
as a criterion of the Xzgosa,+ and in the cases of Haplophylia and 
Duncanza the septa. may be described rather as devoid of any 
definite numerical arrangement than exhibiting any tetrameral 
grouping Further, I have lately examimed by means of sections 
the structure of the soft parts of Dzcanza in a specemen kindly 
given tome by Mr Alexander Agassiz for the purpose, and find 
that with regard to the peculiar arrangement of the longitudinal 
septal muscles and the demarcation of the directive septa the 
coral agrees essentially with the henactmian Caryophyliia and 
all other modern Aladreporaria the anatomy of which has been 
adequately investigated. 

There are further no representatives of the ancient Alcyo- 
narzans, forming massive coralla, the Hefoporzde and their 


allies, in deep water, no Paleocrinords, Cystidea, or Biastordea, 


no Lalechinordea, no Trilobites, no allies of Lzemulus, no Ganords 
Further, other ancestral forms, certainly of great antiquity, 
although unrecorded geologically, such as Amphroxus, do not 
occur in deep water It might well have been expected that, 
had the deep sea been fully colonised in the Paleozoic period, 
a considerable series of representative forms of that age might 
have survived there in the absence of most of the act’ve physical 
agents of modification which characterise the coast regions, 
From the results of present deep-sea research, 1t appears that 
almost all modern httoral forms are capable of adapting them- 
selves te the conditions of deep-sea life, afid there ıs no reason 
why Palzeozoic forms should not have done so if the abyssal 


 “ Zoological Results of the Hassler Bxpediion ® See Cat Mus Comp. 
Zool YWar-ard, No vs 1874, p 44 


conditions were similar to those now existimg, just as a con- 
siderable number of forms of the chalk period have survived 
there In fact, however, most of the survivals of very ancient 
forms—/Zeliopora, Limulus, Amphioxus, Dipnot, Ganords— 
occur mm shallow seas or fresh water s 

With regard to the origin of the deep-sea fauna, there can be 
little doubt that it has been derived almost entnely fiom the 
littoral fauna, which also must have preceded, and possibly given 
rise to, the entire terrestrial fauna Although the littoral, and 
even its offspring, the terrestrial faunas, have undoubtedly, 
during the progress of time, contributed to the pelagic fauna, 
and although ıt 1s very hkely that thé first traces of hfe may have 
come into existence in the shallow waters of the coast, it is not 
improbable that we should look to the pelagic conditions of 
existence as those under which most of the earliest types of 
animal life were developed Nearly all the present mhabitants 
of the littoral zone ievert to the pelagic free-swimming" forn? of 
existence in their early developmental stages, or m cases where 
these stages have been lost can be shown to have once possessed 
it And these pelagic larval forms aie in many cases so closely 
alike in essential structure, though springing fiom parents allied 
but widely differentiated from one another in the adult form, 
that ıt 18 impossible to regard them as otheiwise than ancestral 
Had they been produced by independent modification of the 
early stages of the several adult forms as a means of aiding in 
the diffusion of the species, they must have become more widely 
differentiated from one another The various early pelagic fiee- 
swimming forms, :epresented now mostly only by larv&, gradually 
adapted themselves to coast lie, and underwent various modifi- 
cations to enable tnem to withstand the beating of the surf on 
the shores and the actual modifying alterations of the tides, 
which, together with other circumstances of coast hfe, acted as 
stiong impulses to their further developnvent «and differentiation 
Some developed hard shells and skeletons as protections , others 
secured their position by boring in the rocks or mud, others 
assumed an attached condition, and thus resisted the wash of 
the waves A remarkable instance in point, about the circum- 
stances of which there can be*little doubt, 1s that of the Cerripedza 
The Cypris larva of Balanus, evidently of pelagic origin, sprung 
fiom a Nauphus, fixes itself by its head to the 10cks and 
develops a hard conical shell, by means of which it withstands 
the surf ın places where nothing else can live In the same way 
the Planula larva, the Paleeozoic coelenterate form, produces the 
1eef coral and various other forms specially modified for and by 
the conditions of httoral existence Similarly echinoderms, 
Mollusca, Polyzoa, Crustacea, recapitulate in then ontogeny then 
passage from a pelagic into a littoral form of existence 

It 1s because the ancestors of neatly all animals have passed 
through a littoral phase of existence, preceded mostly by a pelagic 
phase, that the mvestigations now being carried on on the coasts 
m manne laboratories throw floods of light on all the fundamental 
problems of zoology From the littoral fauna a gradual migretion 
must have taken place mto the deep sea, but probably this did 
not occur till the littoral fauna was very fully established and 
considerable pressure was brought €o bear on it by the struggle 
for existence Fuither, since a large share of the present food 
of deep-sea animals is derived from coast-debris, life must have 
become abundant ım the lItttoral zone before there could have 
been a sufficient food-supply in the deeper regions adjoining it 
Not until the development of terrestrial, vegetation and animal 
life can the supply have reached its present abundance Such a 
condition was, however, certamly reached m the Carboniferous 
period. From what has been stated as to the general absence 
of representatives of Paleozoic fosms from the deep sea, it 1s 
just possible that if deep oceans existed ım Palzozoic periods 
they may not have been colonised at all, or to a very small 
extent, then, and that active migration mto deep waters com- 
menced in the secondary period Very possibly the discharges 
of carbonic acid from the mte1or of the earth, which Piof 
Dittmar beheves may have been sufficient to account for the vast 
existing deposits of coal and limestone, may have been much 
moie abundant than at present over the deep-sea beds in the 
Paleozoic period, and have rendered the deep waters more or 
less uninhabitable 

In his splendid monograph on the Pourtalesia, which has 
1ecently appeared, Prof Loven has dwelt, on the peculiar 
importance of the littofl region, and of the infinity of agencies 
present in it ‘* competent to call mto play the tendencies to vay * 
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which are embodied in each species” He treats of the origm 
of the deep-sea fauna from that of the littoral region It 1s 
impossible here to follow him in his most valuable speculations 
In one matter, however, I would venture to express a difference 
of opmion He regards the littoral forms of mveitebiates as 
migrating* into the deep sea by the following process Their 
free-swimming larvæ are supposed to be carried out by currents 
far fiom land, and then, having completed their development, to 
sink to the bottom, where a very few survive and thiuve It 1s 
haidly to be conceived that any animal, especially in a young 
and tender condition, could suddenly adapt itself to the vast 
change of conditions entailed ın a move fiom littoral to deep-sea 
hfe It seems to me much more likely that the move of animals 
from the shallow to the deep sea has been of the most giadaal 
kind, and spread over long series of generations, which may have 
migiated downwards, perhaps a fathom o1 so in a century, partly 
by, very slight migrations of the adults, partly by very short 
excuisions of larvæ Thus alone, by almost isensible steps, 
could animals, such as those under consideration, be enabled to 
survive an entire change of food, light, temperatwe, and 
surroundings 





NOTES 


WE have received a box of plants from the Ben Nevis Ob- 
servatory, mcluding specimens of Saxzfraga steflaris, from a 
height of 4400 feet, and Armeria vulgaris, fiom 4370 feet The 
plants of these two species, with the numerous floweis which 
covered them, are as lange and well grown as any we have evei 
seen at lowe: levels There is also a specimen of Gnaphalium 
supenum, farly well grown and in flowei, fiom a height of 4370 
feet, and a single plant of Oxyria2enzfor mes from 4390 feet, also 
fairly well grown, but not in flower The interest attached to 
the collection is the great height at which they have been found 
growing m full vigour, the heights being greater than those 
hitherto given in our “‘ Floras ” as the limits of growth of the spe- 
cies m the Bntish Islands” In the case of Armeria vulgaris the 
height 1s considerably greater, 3800 feet being the limit assigned 
to this species in Hooker’s ‘* British Flora ” 


THE Hygienic Congress has voted a resolution requesting the 
Dutch Government to convoke an International Conference on 
Cholera, for the purpose of establishing a permanent Inter- 
national Epidemical Committee, and preparing an international 
penal sanitary code The Congiess has denounced the modern 
system of education and competitive examinations as injurious to 
health 


On the afternoon of Tuesday, August 12, the foundation-stone 
of the new Meteorological Observatory at Falmouth was Jaid by 
the Right Hon the Eal of Mount Edgecumbe, the President of 
the Royal Cornwall Polytechnic Society, in the presence of an 
assembly of over 400 persons Some eighteen months ago the 
Meteorological Council of London gave notice that they tended 
to maintain only three first-class Observatories in the British 
Isles, and that the grants to four out of the seven then existing 
would cease on December 31, 1883 The three which they 
decided on continuing to subsidise were Kew, Valentia, and 
Aberdeen, but m view of th® good work done and the value of 
the observations, the Council expressed the hope that local 
efforts would succeed m maintaming the Observatories at the 
other four stations * The Meteorological Committee of the 
Royal Cornwall Polytechmic Society, ‘which has the local 
management of the Observatory, made strenuous efforts to retain 
the institution in Falmouth, and, after much negotiation, the 
Meteorological Officeeagreed to continue their grant of 250/ a 
year, provided a new building were erected on a site approved 
by them, at some, distance from the harbour, so as to be free 
from the distuibing influences on the vnd which the harbour 
and its surroundings were supposed to cause The Polytechnic 
Society took the matter up witlf great zeal and determination, 
and the result has been that matteis in connection with tht new 
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Observatory have become sufficiently matured to admit of the 
foundation-stone bemg laid The new Observatory 1s situate at 
the top of Killigrew Street, opposite Belmont It will not take 
the shape of the present one, with its high octagonal tower, but 
will be built in the form of a villa residence, one portion to be 
the dwelling-house of the supermtendent (Mr E Kaito, 
F R.Met S ), the other to be specially constructed for the recep- 
tion of the various instrements The apparatus in the present 
Observatory will be tiansferred to the new one, and the obser- 
vations now carried on will be contimued without alteration, so 
that the Falmouth Observatory will still be one of the first-class 
Observatories of the United Kingdom, unde: the control of the 
Meteorological Office The mstruments aie a barograph, for 
recording the changes of the baromete:, a theimograph, for 
1ecording the variations of both the dry and the wet bulb ther- 
mometers , the anemogiaph, to measure the force and direction 
of the wind, a sunshine recorder , and a self-registexing rain- 
gauge In addition to these, the Royal Society have made a 
grant for the purchase of a complete set of magnetographs for 
recording the declination of the needle, and the force of the 
magnetic currents Although these will entail an extra annual 
expense of 50/ a year, the Polytechnic Society has boldly under- 
taken the responsibility of this work Seeing that the gieat 
value of magnetic observations depends to a lage extent on their 
being taken simultaneously and contimuously at stations far re- 
moved from one another, and that there is now no first-class 
magnetic Observatory in the British Isles west of Oxford, Fal- 
mouth Observatory may be expected to supply a valuable addı- 
tional data to om knowledge of this comparatively little-known 
subject The Observatory will be under the superintendence of 
Mr E Katto, the Secretary of the Royal Cornwall Polytechnic 
Society 


Pror C V Rey, U.S Entomologist, and Curator of 
Insects in the U S National Museum, left for home on the 23rd, 
expecting to arrive in time for the meeting of the Amenican 
Association for the Advancement of Science m Philadelphia 
During his two month’s sojourn in Europe he has twice been on 
the Continent, and has visited correspondents and acquaintances 
both there and in England, examining the imsect collections in 
various museums, and especially in our own at South Kensington 
He speaks favourably of the lasting influence for good which the 
International Forestry Exhibition at Edinburgh will have, and 
of the Serel serigraph—an American invention which has of late 
years been perfected in Lyons, and which he thinks 1s destined 
to revolutionise silk-reeling and profoundly influence silk-culture, 
which is just now attracting unusual attention in the States. He 
was also much iterested with the investigations into the hfe- 
habits of the 4pAzdide@ that are being carried on by Jules Iach- 
tenstein at Montpelher, and with the thoroughness with which 
the French authorities encourage experimental research in ad- 
vanced agriculture He received a warm welcome at Montpellier, 
whither he went at the invitation of the French Muanister of 
Agriculture to explain some new methods of dealing with the 
Phylloxera, and where he found his own recommendations of 
previous years so fully carried out He was also surprised at the 
very extensive and successful expenments with American vines 
carried on at Pageset near Nimes Ata meeting of the Société 
d'Agriculture d’Herault, held on June 30, hê read a paper en- 
titled ‘‘ Quelques Mots sur les Insecticides aux Etats-Unis, et 
proposition d’un nouveau femeéde,” which appears m full, with 
an account of the discussion, &c, ın Le Messager Agricole for 
July 10, 1884 The “new” remedy ıs kerosene emulsion, 
which has been successfully used, especially agamst Cocezd, m 
the States Its application against the Phylloxera js recom- 
mended in much the same manner as 1s used with regard to 
bisulphate of carbon , the pgoportions recommended are 300 or » 
400 grammes of the emulsion in 40 litres of water 
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THE Russian Ministiy of Maune has distubuted among seve- 
1al learned societies a plan for despatching a Russian expedition 
to the Noth Pole, staitmg fiom North-Eastern Sibe11a or 
Jeannette Island, discovered by the Jeannette Expedition, and 
proceeding entnely on foot over the ice in several parties, with 
lage depots in the 1ear It ıs thought that there are many 
islands north of Jeannette Island which may be explored 


THE following lecture demonstrations will be given in the Hy- 
gienic Laboratory at the International Health Exhibition durmg 
the forthcoming week by Mr Charles E Cassal, F C S, Chief 
Demonstrator —Tuesday, September 2, Arsenic in Wall Papeis 
and Articles of Clothmg , Wednesday, Septembe: 3, Drinking- 
Water , Friday, September 5, Common Food Adulterations 
The lectures will commence at 4 p m 


WHILE at Newcastle last week, the Punce of Wales opened 
anew Libary and Museum of Natural History 


HAVING been asked by M Wilkens if theie aie not among 
the plants of Cential Asta 1emains of the Teitiary penod corre- 
sponding to those which have been discovered among the anı- 
mals, Di A Regel, m a letter from Tashkend, which has just 
appeared in the Bulletin de la Société des Naturalistes de Moscou, 
answers that to say anything about the subject would 1equire a 
closer compaiison with fossil plants This he could not possibly 
make dung his journey Still, he points out how many plants 
in the lowlands and in the wild spurs of the highlands have quite 
special characters it is sufficient to mention the plants with 
leather-like leaves, the Salsolacee without leaves, which recall 
the vegetation of Australia and Africa, or the Ericacese-like Reau- 
muriacese of Jungaria He considers, however, such observations 
“rather eesthetical,” and not sufficiently conclusive, he hkes 
better to collect the necessary material fo. ulterior work 


PROF RAOUL PICTET, of the University of Geneva, com- 
municates to a local journal a short memoir of his friend, Baron 
Thenard, who died at his Château of Talmay on August 8 The 
late Baron was the son of the illustrious chemist of the same 
name, and, like him, he devoted his life and his fortune to the 
service of science The late M Thenard was especially distin- 
guished for his investigations m agricultural chemistry—anvesti- 
gations which obtaimed for him i 1865 admussion tothe French 
Institute An extensive landowne: ın the Departments of the 
Côte d'Or and Saône-et-Loire, he paid great attention to the 
perfection of agricultural machinery and implements, to nnproved 
methods of husbandry, the discovery of more efficient fertilisers, 
and the introduction of new fruits and vegetables In his 
laboratories at Parts and at Talmay Baron Thenard devoted 
lumself with rare energy to the elaboration of new methods of 
organic analysis Some of the substances he desned to examine 
he placed in closed circuits, full of pwe oxygen, in order to 
measure how much of the gas was absorbed d ring the process 
of combustion, the circulation of the gas being actuated by 
mercury pumps of the Barons own mvention, which Prof 
Pictet describes as singularly ingenious pieces of mechanism 


IT 1s proposed to form, at the Academy of Sciences of St 
Petersburg, a special Committee for the concentration of all 
observations on meteorology, magnetism, rainfall, and thunder- 
storms, which are now made in Russia, partly unde: the direction 
of the Central Physical Observatoryy and, toa great extent, by the 
imitiative of the Geographical Society, the Departments of Ways 
and Communications, Agriculture, and so on, or privately The 
Committee will consist of members of the Academy of Sciences, 
the Geographical Society, and those Mmustries which giant sums 
of money for meteorological observations 


THE last number of the Zsvest@ of the East Siberian branch 
of the Geographical Society (vol xiv fasc 4 and 5) contains 
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some interesting notes on the paths that connect Veikhoyansk 
with Yakutsk, with two maps of the country, by M Gorokhoff, 
a note on the Ike-Aral settlement in Tiansbaikaha, by M 

Mikhauloff, and letteis from the Polar meteorological station at 
Sagasty. The last of these ıs dated November 25, 1883, 
and we notice with pleasure that the zeal of the scientific 
staff of the station continues unabated , the news that they have 
been allowed to stay for a second winter at the station has been 
received by them with great pleasure , and Dr Bunge, already 
on his journey home, 1eturned imnfediately fiom Bulun as soon 
as he met with the Cossack who biought a letter from the Geo- 
graphical Society granting the necessary money for a second 
year’s stay at the mouth of the Lena 


Ir has been resolved, ıt seems, to drain the beautifal Merje- 
len Lake, seen by all tourists who climb the Eggishorn and 
visit the great Aletsch glacier Fiom time to time it breaks its 
icy barrieis, leaps in a mad torrent into the bed of the Marsa, 
and spreads terror and destruction ın all the valley of the Upper 
Rhone The Meryelen contains 10,000,000 cubic metres of water, 
is 50m deep at the poant whet ıt 13 bounded bythe Aletsch 
glacier, and 12 50m at the opposite eatremity The basin 
of the lake ıs 1§00 m long, its dnection 1s from west to 
east, and at the eastern endis the overflow It ıs ke:re that the 
proposed operation will be effected The opening, 540 m 
long and 12 5om deep, will thus be at the back of the lake, 
and its effect will be to lower its level by 1250 m, and 
diminish its volume by about one-half, ghe present mean depth 
being some 25 m, and although, so say the engineers, the 
operation may not absolutely prevent future floods, they will be 
rendered thereby both much tare: and fai less dangerous 


La Lumière Elects igue hàs sent a scientific’mission of six of its 
staff in order to report on the Exhibifton of Philadelphia and the 
state of electiical industries in America 


AN Imperial decree, issued this month, interdicts the delivery 
from Russian circulating libraries to their subscithe:s of the 
scientific works of the following authois —Agassiz, Buchner, 
Huxley, Lubbock, Lewes, Moleschott, Reclus, Adam Smaith, 
Spencer, Vogt, and Zimmermann The works of Charles Darwin 
have already been submitted to the same interdiction 


THE pumncipal article in the current number of Pete: mann's 
Mitthelungen 1s on the Trans-Caspian and the neighbouring 
regions, based on the travels of Lessarg It deals with Atek, the 
roads from Saiaks and Merv to Herat, including four days in 
Afghanistan, Meshed, the 10ad frm Saaks to Merv, with an 
account of the latter town, and Merv to Bokhaia The pape: 1s 
accompanied by a map of Merv and the Russo-Persian frontier 
Another paper, of present importance (also with a map) 1s one 
on the territory of the International Association on the Congo 


e 

A CORRESPONDENT of the Zmes fiom Pekin, wntmg on 
mining in China, refeis to the various obstacles which have stood 
in the way of progress in this diregtion in the Middle Kingdom 
First there ıs the mysterious but powerful ézg-shiz, or geomantic 
influences, an all-pervading superstition, but occasionally elastic, 
and yielding to expediency, as the spread of telegiaphs ın the 
country durmg the past two years has demonstiated Then 
comes the innate suspicion and dislike of foreigneis, by whom the 
mineral wealth of China has been explored, and the umpoitance 
of working it demonstrated But ‘‘ the most efficient obstacle of 
all” 1s the ignorance of the officials of th@ application of science 
to industry The long and absorbing devotion to Chinese htera- 
ture which is necessary to obtain official employment renders any 
other study, even did te taste or the means of pursuing it exist, 
all but impossible The rulers of China feæ to avail themselves 
largely of the services of the ‘‘ base mechanical” foreigner, unless 
as a humble instrument, which they cannot always be sure that 
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he will consent to 1emain. Nevertheless maiked advance has 
been made in certain directions Apart fiom the employment of 
all the modern military and naval inventions, natıve-aı med steam- 
ships have become common enough, the telegiaphs are 1apıdly 
extending all over the country, and only last week a telegiaph 
office was opened at Pekin itself Railways ate to be mtro- 
duced gradually, and the correspondent nanates the story of an 
attempt to work coal-mines on Western methods The Kaiping 
mines, which aie specially referred to, have not been altogethe: 
a financial success, on account of the difficulties of tiansport, the 
necessity of constructing a rough canal for part of the way, and 
the 1efusal of the authorities to permit of the regular employment 
of steam locomotives between the mines and the nearest watei- 
way Still the experiment is stated to be full of hope, for the 
causes,which have rendered ıt a loss to its piomoteis can be 
remedied, it is said, by a shoke of the pen 


A. RECENT number of the Chena Review contains an article on 
the Chinese and Japanese plants found in Normandy During 
a recent holday in Emope the writer, M Fauvel, was struck by 
the quantity of exotic and even sub-tropical plants cultivated 
there, and amused himself by searching for the Chinese and 
Japanese species The distiict examined was chiefly that ound 
Cheiboure The pape: describes first the trees and shiubs, 
which aie 1n a majority, and then 1efeis to the hei baceous flowers 
and plants, ornamental and useful Among these were the 
Camellia japonica, the Chamazops excelsa, or Chinese palm, the 
deciduous magnolias of China, Paclownz: mpe: ales, wistaria, 
the rhododendrons and,azalpas of China and Japan, the Japanese 
quince (Cydonza japonica), and many others, all of which will be 
found noted in a papei which may be read with interest by many 
who take but a lumited interest in botany 


Dr CHARLES CLAY contributes toethe Chemical News of 
August 8 an teresting reminjecence of Dalton Di Clay was 
a pupil of Dalton’s, and he tells very giaphically his adventuies 
in search of four bottles of fire-damp, fo. which he had to po- 
ceed fiom Manchester to Oldham 


A GROTTO, fiom 8 to 10 meties high, has been discovered in 
a rock, washed by the sea, in the Morbihan, by M Gaillard 
He has since continued his reseaiches, at low water, and found 
some human bones, ancient eaithenware marked with ‘allegonical 
figues, and coins believed to nave been stiuck by the, eaily 
Gauls 


THE National Electiical Commission, S¢ezence states, met in 
Philadelphia on August 7 4 was decided that the Conference 
to be conducted by the Commusgon will be called for Monday, 
September 8, to be then continued from day to day, as may be 
found necessary The imvitations to the Conference will be 
confined to physicists of eminence, and to experts in the pac- 
tical management of electrical apphances and appaiatus It is 
proposed to extend special mvitations to prominent foreign visit- 
ing electricians It was also decided to issue a cucular imviting 
the conferees to submit a pape: to be 1ead before the Conference 
It is not definitely known what søbjects will be discussed at the 
Conference, but the following matters have been suggested the 
sources of electrical energy , the theoretical conditions necessary 
to the most efficient construction of the dynamo-electric machme 
fo. the varous purposes of practical work , the electrical trans- 
mussion of energy , the systems of arc and incandescent lighting , 
the theory of the electric arc, storage batteries, electro-metal- 
lugy , lighthouses for the coast , applications of electricity to 
military and mining engineering , lightning protection , induc- 
tion im-telephone lines, and the problem of long-distance tele- 
phoning , the question #f undeiground wues , atmospheric elec- 
tricity , earth-currents and terrestrial magfletism , photometry 
afd standards for photometric measugements, the ralio of the 
electro-magnetic to the electro-static system of units, and the 


electro-magnetic theory of light , and finally, on accowft of the 
pressing necessity for accurate and uniform electrical measure- 
ments, it 1s probable that the question of establishing a National 
Bureau of Physical Standaids will 1eceive proper attention 


THE additions to the Zoological Society’s Gardens during the 
past week include a Gelada Baboon (Tkeropithecus gelada 3 ) 
fiom the Piovince of Amara, Abyssinia, presented by H E 
Lidge, Mercha Workee, Abyssinian Envoy, a Red-crested 
Cardinal (Parvarız cucullata) from South America, presented 
by Mr John W Mies, an African Elephant (Elephas afri- 
canus 8) from Abyssima, deposited by Her Majesty the Queen, 
two Cape Hunting Dogs (Zycaon pictus) fiom South Africa, 
two Picu Doves (Columbula picur) from South America, de- 
posited, a Common Cormorant (Phalacrocorax carbo), British, 
received in exchange 


OUR ASTRONOMICAL COLUMN ` 


COMET 1884 4 (BARNARD, JULY 16) —Her Stecheit of Kiel 
has asceitained that the apparent deviation of the orbit of this 
comet from a parabola, mentioned last week, 1s due to e1ror m 
the telegraphed position on the night of discovery, and that ob- 
servations between July 23 and August rọ, at Algiers and 
Rome, are well represented by the followmg parabolic ele- 
ments — 


Perthelion-passage, 1884 August 18 18264 GM T 


Longitude of perthelion 303 31 27) M Eq 


B ascending node 357 40 19] 18840 
TInchnation 6 52 12 
Log perihelion distance O 140670 


Motion—diect 


Small inclination and dnect motion have long been considered 
to favour periodicity, though we now have some sfiiking excep- 
tions In the above orbit the comet, m approaching the sun, 
passes very neai to the orbit of the planet Jupite: , thus, at 
a true anomaly of 240° 30’, corresponding to heliocentric longi- 
tude 184°, the distance of the two orbits 1s less than o*2 of the 
eaith’s mean distance fiom the sun, and the comet 1s, at this 
point of its track, 454 days before perihelion passage, or on the 
last occasion ın May 1883, when the planet was far distant 

The followmg positions for midnight at Berlin have been 
calculated by Her Stechert — 


NPD Log distance 


i from Earth 
m ó 7 
Sept r5 I9 214 119 23 9 8470 
16 — 25 4 119 3 
17 — 29 3 118 43 9 8548 
18 — 332 118 22 
19 — 371 II$ I 9 8629 
20 —~ 409 117 40 
21 — 447 117 19 9 8713 
22 —— 48 5 116 57 
23 Ig 522 116 35 9 8801 
The above elements also give these positions — 
wh GMT RA NPD So ARETON 
h m e s 
Oct 20 21 187 105 55 I o4t 1 656 
Nov 19 22 299 97 55 I 504 I 912 


The intensity of light on Octobe: 20 18 O 34, that on Novem- 
ber 19, 0 12, its value at discovery on July 16 being 1 16 
M Peirotin has made the following observation — 


MT Nice RA ‘NPD 
hm s h m s E u 
August 15, 8 48 54 17 13679 126 28 28 4 


He remarks Ta comète a l’aspect d'une nebulosité assez mal 
définée de 1’ 30” de diamètre environ, présentant des granulatıons 
brillantes vers le centre ” 


KEPLER’s Nova oF 1604 —Those who have taken interest m 
the actual configuration of stars near the place of the famous 
Stella novain pede Serpentariz will be aware that Chacornac has 
a star of the tenth magnitude (gr perhaps of the ninth, the 
symbol being’a little ambiguous) im a position near that of the 
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cally the speed of 1ailway trains, by M Léon Lalanne —Report 
on varlous communications relating to the cholera, by the Com- 
missioners, MM Vulpian, Marey, Richet, Bert, Pasteur, Bouley, 
and Gosselin Thirty fresh communications received by the Aca- 
demy during the month of August have been examined with practi- 
callynoresults EvenDr Peyrusson’s views regarding the efficacy 
of borax and bonc acid are pmely theoretic, unsupported by any 
practical tests —Account of a new balloon capable of being 
guided m any direction and kept under control, by MM Ch 
Renard and A Krebs The authors claim to have solved the 
problem of,aerial navigation by means of a new balloon of elon- 
gated form, and povided with a screw and helm, which was 
successfully tried at Chalais on August 9 After a trip of nearly 
five mules, it returned to the starting point, obeying the helm, and 
executing a series of manceuvres with a precision comparable to 
that of a screw steamship in the water Chief dimensions 
length 50 42 m , diameter 8 40 m , volume 1864 m , total weight 
2000 kilos —Observations of the Barnard comet made at the 
Obsei vatory of Nice, by M Perrotin —Observationg on the solar 
spots and volcanic eruptions dung the year 1883, by M P 
Tacchini --Note on a fixed astronomical telescope, by M G 
Heimite —-Note on the freezing-point of saline solutions, by M 
F M Raoult —On the combmations of telluric acid with the 
salts of the bioxide of telluium, by M D Klem —Researches 
on the modifications produced in the nutrition of the nervous 
system by mania, lypemania, 4nd epilepsy, by M A Maret — 
Researches on the microbe of typhoid fever m man , its cultiva- 
tion, and inoculation of the virus in rabbits, guinea-pigs, poultry, 
pigeons, pigs, and other animals, by M Tayon —Note on the 
slow period of latent excitation m the muscleg of mvertebrate 
animals, by M H de Vatigny —Account of a new vauety of 
Rhizopod found on the Arcachon coast, south of Bordeaux, by 
M J Kunstler —Note on a ielation between the temperatures 
of fusion of simple bodies and their atomic weights, by M Chapel 
The same autho: presented a paper &n tle coincidence of seismic 
and meteorological phenomena with the ieturn of the August 
meteoric showers 


star of £604, where none has been since observed It was of 
course desirable to clear up this difficulty, and Mr Herbert 
Sadler appears to have done so effectually He has remarked 
that ın the part of the Chart No 52, where the place of Kepler's 
star falls, the positions of a numbe: of the brighter stars are im- 
correctly laid down foi the professed epoch of the Chart, 1855 
January 1, their ght ascensions being uniformly in defect of 
the true ones, and he notes that, when the assigned place of 
Chacoinac’s star 1s conected in 1ight ascension to about the 
amount that several known stars in the vicinity require, it falls 
into the place of No 16872 of Oeltzens Argelander, so that, 
in Mr Sadler’s view, the stars aie identical, and theie can be no 
reasonable doubt that he is correct It ıs very satisfactory to 
have eliminated the difficulty with regard to Chacornac’s star, 
particularly as the place of Kepler’s star can hardly be said to be 
comparable in accmacy with that of Tycho s star of 1572 

The following are places of three of Argelander’s stars foi 
1855 0, on comparing which with the positions assigned on 
Chacoinac’s Chart No §2, its distortion will be evident — 


hom s r ; 
Oeltzen 16848 RA 1721196 NPD 1124947 
» 16816 xs 17 19 374 39 110 50 13 
» 16782 yy 37 18> 323 55 III 16 54 


THE YALE COLLEGE OBSERVATORY, U S —The fine helho- 
meter of this Observatory 1s now 1n active charge of Dr W L 
Elkin, who had given special study to the theory of this mstru- 
ment at Strasburg, and subsequently had two years’ valuable 
expellence in the use of it, in conjunction with Dr Gull, H M 
Astronomer at the Cape of Good Hope From the Repoit to 
the Board of Manage:s in June last, ıt appears that the expenses 
attending the use of the heliometer have been guaranteed for a 
pernod of three years by ten subscribers, and Dr Elkin, who 
took charge of ıt on January 15, 1s already able to report upon 
woik accomphshed, though time 1s necessarily occupied in the 
general investigations of the instrument, as scale determinations, 
&c <A triangulation of the Pleiades has been commenced, with 
the view to comparison with Bessel’s measures of this group, 
made with the Konigsberg heliometer nearly half a century ago, 
as well as with the later observations of M Wolf at the Öb- 
servatory of Paris, about one-third of the proposed measures 
had been completed before the stars were lost in the sun’s rays in 
the spring, and ıt 1s hoped to complete the work durimg the last 
four months of the present year A considerable amount of 
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time has been devoted to determmation of places of the moon 
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culty Measures of the diameter of Venus near her inferior 


conjunction have also been secured There cannot be a doubt Carnivorous Wasps —Rev George Henslow, Rev 
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that, in Dr Elkin’s hands, most valuable results will accrue 
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Inaugural Address by the Right Hon Lord 
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the University of Cambiidge, President 410 
Section A-—Mathematical afd Physical Science— 
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SOCIETIES AND ACADEMIES 
PARIS 

Academy of Sciences, August 18 —M Rolland, President, 
wn the chair.—Obituary discourses pronounced at the obsequies 
of M Paul Thenard, by MM Bouley and Fremy —Observations 
of the small planets made with the great meridian instrument of 
the Paris Observatory during the second quarter of the present 
year, by M Mouchez —Essays ın stellar photography, with a 
view to the construction of maps of the heavenly bodies, by MM 
Paul and Prosper Henry, by M Mouchez The results so far 
obtained have been secured by means of an objective with a 
diameter of 16m and 210m focal distance They represent 
on a surface of rather less than a square decimetre a section of 
the Milky Way of 3° of mght ascension, and 2° declination, 
showing 1500 stars from the sixth to the twelfth magnitude The 


images of these stars have a diameter nearly proportioned to of Oxford, President of the Sgction 425 
their brilhancy, except the yellow stars, which appear somewhat | Notes . ` ee ee R 429 
fainter These encouraging results have mduced MM Henry, | Our Astronomical Column -— 

who are skilful opticians as well as experienced observers, to Comet 1884 6 (Bainaid, July 16) 4 , 431 
undertake the construction of a muth larger objective with a Kepler’s Nove of 1604 Sis 431 
diameter of o 34m, specially adapted for photographing the The Yale College Observatory, U S 432 
celestial orbs —-Note on a sew method of representmg graphi- | Societies and Academies, , $. è 432 
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FUNGI AND BACTERIA 


Vergleechende Morphologie und Brologie der Pilze, Myce- 
tosoen, und Bacterien By A De Bary (Leipzig 
Engelmann, 1884 ) 

HOSE of us who have been awaiting the publication 
of a new editiog of De Bary’s “ Morphologie und 

Physiologie der Pilze, Flechten, und Myxomyceten” of 

eighteen years ago, will be neither surprised nor disap- 

pointed to find that the author has felt compelled to 
change the title as well as to effect such important altera- 
tions in the text that the book ıs not only virtually but 
really a new one This 1s, moreover, extremely satıs- 
factory, since ıt shows that the province of mycology has 
been extended during the period named How far this 
extension 1s due to the labours and influence of the writer 
of the book before us is well known to all botanists 

In some respects the general plan of the old book has 
been followed, and many of the woodcuts have been 
retained „but the large and at that tume important section 
on the reproductive organs in the previous edition 1s no 
longer to be found as a separate part of the present book, 
the results of more recent investigations having com- 
pletely altered theeposition of the question as to the 
sexual reproduction of the Fungi Thuis fact 1s of course 
also a motive ın the very different views on classification 
held by the author now, as contrasted with those pub- 
lished ın the earlier book Thee and the addition of the 

Bacteria as an entirely“independent group of orgamisms, 

are among the principal points of difference in the general 

plan of the book That they are by no means the only 
changes in plan, however, 1s to be seen at a glance on 
comparing the two editions 

The present work is divided into three “ Parts,” devoted 
to the Fungi, the Mycetozoa (Myxomycetes), and the 

Bacteria respectively Under the Fungi proper, there 

are three chapters devoted to “General Morphology,” 

including Histology, the Segmentation of the Thallus, 
and the Morphology pf the Spore; the latter being very 
fully treated of, and many new facts being added The 
second part deals with tle groups of Fung: themselves, 

and their evolution , the theoretical portions of Chapter IV 

being extremely comprehensive and clear, and touching 

upon matters of the widest biological interest Chapter V 

deals with the various groups comparatively and in detail 

Starting with the Peronospores, the author follows the 

series through the main Ascomycetous series to the Ure- 

dinea, m conformity with, bis now well-known views on 
the classification, dealing by the way with those groups 
which diverge from the main series or are still doubt- 

fully situated í 
The third part of the main subjeq (Chapters VI and 

VII ) is devoted to the physiology of the Fungi, including 

the phenomena of parasitism and the commensalism of 

the Lichens, and bripging us through by far the larger part 
of the book 
The Mycetozoa (Chapters VIII and IX ) occupy nearly 

40 pages of most#nteresting matter, gicluding a discussion 

as to the position gf these remarkable organisms, and an 

account of what is known as tô their physiology 
VoL XXxX.—NO 775 
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The Bacter:a or Schizomycetes are dealt with separately 
and in detail at the conclusion of the book Chapter X 
is devoted to their morphology, and discussions as to their 
position in the system, and the meaning of “species” A 
sharp comparison of the extreme views on this subject is 
dealt with shortly, and in the author’s characteristic style 
Probably the most fascinating chapter in the book 
(unless Chapter IV be excepted) is the last one, dealing 
with the physiology and life-history of the Bactena, and 
of course touching the subjects of pathology and adapta- 
tion to different media and conditions with a master 
hand , and ıt will be an enormous boon, and should be a 
stimulus, to have the facts as to the res.stance of germs, 
conditions of development, &c , of these important organ- 
isms sifted by an author of such wide experience 

Enough has been said to show that the present book 15 
rather to be considered as a new work than as a second 
edition of the “ Morphologie und Physiologie der Pilze, 
&c” But itis not only in that so much new matter has 
been added and a different arrangement been found 
necessary that this book differs from the former one , the 
theoretical portions have also undergone changes even 
more striking and important than the statements of fact 
To put the subject ın the shortest possible form —While 
the then recent discoveries of Pleomorphism and the repro- 
ductive organs by Tulasne and De Bary were leading myco- 
logists to suspect that a reproductive process exists ın the 
case of all the higher Fungi, the prominent doctrine, so 
to speak, in the older work was in accordance with the 
expectations which had been aroused Nevertheless, no 
better monument to the sagacity of the author could 
perhaps be suggested than his careful statement of the 
case of the sexuality of the Ascomycetes, even in 1866 

It ıs well known now that the investigations of the last 
eighteen years have gone to show that not only do the re- 
productive organs gradually become simpler and finally 
disappear ın the higher Fungi, but that the physiological 
processes intrusted to them fade away even earlier—the 
former depending on the latter, ın fact This doctrine of 
Apogamy, established by De Bary, of course profoundly 
affects the work before us The whole subject of Pleo- 
morphy ıs also now in a far better position, and we 
strongly recommend all young botanists to read and 
mark well the introduction (Chapter IV ) to the second 
section of this book, which contains much just and 
trenchant criticism on all these matters, and on past 
mistakes and future dangers connected with them The 
notes on terminology should also be well pondered by the 
more reckless 

It would take too long to enter further into detaıls as to 
the classification adopted It may suffice to point out that 
the Peronosporee (and Ancylistee and Monoblepharts),, 
Saprolegnia, Zygomycetes, and Entomophthoreæ are 
treated as four groups, which, on account of their rela- 
tions to the Algæ, may be comprehended as the Phyco- 
mycetes The main line of the Phycomycetes leads us to 
the Ascomycetes, and, farther, to the Uredinee The 
treatment of the enormous mass of Ascomycetes © mas- 
terly in the extreme, and testifies better than anything 
else to the progress made in the biology of these Fungi 
during the last twegty years The groups mentiened are 
regarded as the “ Ascomycetous series ” 

As diverging groups, or euch the position of which 1s 
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still doubt, De Bary classifies the Chytrzdee, and , require a certain degree of warmth for its emergence, 


Protomyces, and Ustilaginee, all considered as allied 
phylogenetically with the Phycomycetes, and a series of 
doubtful Ascomycetes (eg Eidam’s Helzcosporangium , 
also Exouscus, Saccharomycetes, &c), obviously to be 
placed next the Ascomycetes proper Finally, the huge 
group of the Baszdzonycetes, which De Bary regards as 
connected with the Uredizee, though 1t is not an easy 
matter to satisfy one’s self of the alliance 

The rigour with which the literature has been sifted 1s 
shown ın the references given at the end of each section 
There 1s no doubt that Prof De Bary may be congratu- 
lated on once more having written a work which will be 
a monument to his skill and industry, and a boon to all 
biologists 


OUR BOOK SHELF 


A Monographie Revision and Synopsis of tne Trichoptera 
of the European Fauna First Additional Supplement 
(with Seven Plates) By Robert McLachlan, FRS, 
FLS,&c (London Van Voorst, 18384) 


FOUR years ago, ın the preface to his very 1mportant and 
elaborate “ Monograph of European Trichoptera,” Mr 
McLachlan promised to continue from time to tune the 
supplemental notices of which the necessity of the case 
had already caused two to be appended to the original 
work The first of these has just (June) been published , 
ıt adds nearly fifty species to those described in the 
Monograph and its Supplements Some new forms are 
noticed to which it has seemed right to assign the rank of 
varieties, and there 1s a great deal of additional nforma- 
tion as to localities While all the species ın the original 
work have been passed under review, in one or two 
imstances those belonging to some genera have been 
thoroughly revised Very few new genera are indicated, 
and the author thinks the tıme has not yet arrived for a 
complete subdivision of some of the larger generic groups 
as now constituted All but six of the additional species 
are from within the limits of Europe proper, proving how 
hazardous it would be to conjecture as yet as to the number 
forming part of the European fauna While ready and 
liberal help has been afforded towards the work of this 
Supplement by many of the author’s friends and corre- 
spondents, yet it is by one above all the others that the 
material for ıt has been accumulated , for to the labours 
ofthe Rev A E Eaton in Italy, Portugal, Madeira, the 
Canary Islands, and elsewhere, the author stands in- 
debted for more than three-fifths of the new species, and 
though Mr Eaton 1s well known as an acute, indefatigable, 
and successful entomologist, does the remark press less 
home that “if a foreigner making short holiday tours 
through certain districts previously unexplored (so far as 
the Trichoptera are concerned) can produce such results, 
it is needless to call attention to what segt be done by 
residents in the districts ” ? 

Among the genera which have been revised we note 
Sericostoma, which it is now proposed to divide into two 
æroups, ze (A) with the Mamllary palpi in the male very 
prominent and scarcely hairy , and (B) with the Maxillary 
palpi in the male slightly prominent and very hairy 

Additional and valuable information is given concerning 
the singular forms belonging to the genus Helicopsyche 
The author now acknowledges jhree European species, 
while hg seems to think that the number will yet be greatly 
increased The three species at present stand as H 
sperata, HT lusitantca, and H reveltert The last species 
equals Æ shuttleworthw2, and was bred in large numbers 
by M Reveliére, who found the la1vze yn very great abun- 
dance in a stream near Porto Vecchio, Corsica The 
* imago is to be found all the ygar round, but it seems to 











which 15 always effected ın the daytime The larvæ and 
pupz can exist ın a very scanty supply of moisture , 
indeed some specimens which were left untended for 
many days were found quite active though all the water 
had evaporated from them, and the sand in whyh they 
weie was only moist The building material of the hehx- 
like cases 1s fine sand-grains, each case forms fully two 
and a half whorls, the cement-lhke substance used to 
bind the sand-grains together is often applied so thickly 
that the individual grains are inconspicuous 

In the genus Setodes, Mr McLachlan has discovered a 
characte. ın the posterior wings which (with others) 
enables the species of the genus as it now stands to 
arrange themse.ves into two sharply defined groups (which 
will be hereafter considered genera) This character 1s 
the presence o1 absence in the posterior wings of a fobd 
above the apical fork known as No 5 S punctata and 
its allies belong to the group in which the fold is absent, 
while S fenezformes, Curt, &c, belong to the group with 
the fold 

This “ First Additional Supplement” ıs uUlustrated by 
seven plates engraved from the author’s drawings in a very 
creditable manner by Mr G Jarmam_ As the necessities 
of the case anse, we are promised a “Second Additional 
Supplement,” which will be as gladly welcomed by those 
taking an interest in this group of insects as the present 
one ıs sure to be 


LETTERS TO THE EDITOR 


[The Editor doesnot hold himself responstble for opinions expressed 
by his correspondents Nether can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notece es taken of anonymous communications 

[Zhe Editor urgently requests correspondents to keep ther letters 
as short as possible The pressune on Ms space ıs so great 
that it is impossible otherwise to ensure the appearance even 
of conununications containing interesting and novel facts | 


Loewy’s New Telescope System 


In the June number of the Bulelin Ast onomuque there 1s an 
important article by M Lewy entitled ‘‘ Description Pun 
nouveau Système de Téléscope,” on which, with your permis- 
sion, I would offer some remarks 

M Loewy gives the two possible dispositions or arrangements 
that allow the principle of the éguatorial coudé to be applied to 
the :eflecting telescope He agumes certain optical and 
mechanical conditions, and on these treats the question ex- 
haustively, giving tables showirg the different sizes of the 
minors required and other data obtaindil by the use of formule 
based on those conditions 

The practical difficulties are also@dealt with and suggestions 
made for forms of mourtings There is also a suggestion of 
the MM Henry to close the mirrors from the open air by 
means of a parallel plate of glass to protect them from the effects 
of dust, moisture, &c 

This subject has a particular interest for me (as I have no 
doubt ıt has also for many others), and I have considered for 
some time the mechanical difficulties from a different pomt of 
view from that of M Leewy, coming thereby to conclusions differ 
ing considerably from those given gy him There 1s, of course, 
much to be said on such a subject as this, involving as it does 
so many points that can be dealt with ın so many different 
ways, and some of these I should much like to say more on by 
and by , but at this holiday time of year € will only offer the 
following obsei vations «— - 

I It is of the first importance to reduce as much as possible 
the distance (5) between the middle mirror of either optical com- 
bination 01 disposition and the focal plane 

2 By placing the upper bearing of the pela: axis below instead 
of above the cross tube of either disposition, all the mechanical 
conditions that M. Loewy has used can be advantageously 
varied 
3 The use of the flo&ting polar axis ee by mein the 
May number of the Monthly Notices of the Royal Astronomical 
Society enables this to be done? 
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4 The shelter of the observer can then be quite detached 
fiom and independent of the telescope 

In the description of the floating polar axis referred to above, 
I mention its suitability foi that disposition where one large and 
one small muior 1s used 

My reason for not then mentioning the second disposi- 
tion (that In which two large plane murors are used, one 
of these being perforated) to which this pola. axis is most 
particularly adapted, was fear of stepping too far at once, as, 
apart fiom the additional difficulty of making a large plane 
perforated mirror, there seemed to me to be an element 
of usk and uncertainty m its use After reading this article 
by M Loewy, I think the:@ may not be much m my objec- 
tions, but I cannot quite satisfy myself In dealing with the 
support of the large plane muro: in the disposition that I allude 
to in the desciiption of the pola. axis, I contemplated such an 
arrangement for it as I have in use with my three-foot murrors, 
this answering, as far as I have been able to see, perfectly, in 
eliminating flexure, and as the back of this large plane mirror 
would neve: wholly leave its supports, there would not be any 
fear of flexue heie , the othe: miriois offer no difficulty as they 
are practically as m an ordinary Newtonian telescope The 
support of the large plane perforated mirio1, when used for any 
latitude highei than 45°, 1s not easily obtained , ıt must rest on a 
11m touching the face all round, hence unless ıt could be hung up 
from the back in some way ıt might bend down and spoil the 
image. 

It may be that the slight angle it would make would not bring 
in flexme ofan injurious kind, and this could be determined 
by actual experiment beforehand, but at present it 1s an open 
question 

If tt is not a difficulty, then I should agree with M Lewy 
that this is the best disposition fol many 1easons—1t dispenses with 
the suppoits of the small gnirror that cause diffraction rays, not 
objectionable to the obseiver except on biight objects, but very 
much so in a photogiaph, where they can impress themselves 
from an eighth or ninth magnitude star with any exposure that 
would be used for a nebula , it gives bette: support to the concave 
munior difficulties in connection with the reveisal of the ın- 
sttument do not come in with such force, and, most important of 
all, with such a pola: axis as I have desciibed, the focal plane 
might be kept very close behind the large perforated mino, 
giving advantages of the gieatest impoitance fiom many points 
of view 

The covering of the mniois by a plate of glass has already 
been suggested and tuned, but in a way that determined nothing 
It is a capital thing to do, only expeiiment could 1eally decide 
Certainly flexure could be got ove: by air pressure, and ıt would 
be worth any trouble to get it, if not injurious to the image 

Ealing, August A, AINSLIE COMMON 

sy 
Earthquakes ın Japan 


IN the one hundied ancy seventy-fist volume of the * Komu 
Shinko-Kushi,” one of the oldest and finest works on Ancient 
Japan, there are tables giving tye number, intensity, and 1emaik- 
able characteristics of all the eaithquakes which occuned in 
Japan between the years 416 and 886A D Unfoitunately, the 
few extant copies of this most important compilation me all 
more or Jess in a flagmentaty condition It 1s, however, evident 
from the context that the autho. intended to, or actually did, 
enumetate many moie af these natuial phenomena, and ıt 1s 
highly probable that many of his original notes have been lost 
with the rest , but even as it stands the work is of undoubted 
mmpotitance, now that the Seismological Society of Japan has 
been doing all mits powe: to®biing foith the ancient records 
which refei to the great eaithquakes of the past As every one 
knows, Japan 1s the very hearth of earthquakes, in 1854 more 
than 60,000 people Jost then lives in consequence of one of these 
great te1estiial catastiophes, and ıt has been calculated that 
fiom ten to twelve eaithquakes, each lasfing several seconds, 
occur every year, besides numerous otheis of too slight a nature 
to be woithy of 1emark 

The earthquakes mentioned m the work under consideration 
begin with that which tBok place in the fifth yeai afte: the coro- 
nation of Inkio Tenno (A D 416), and end with the one ın the 
fifth year of Koko Tenno (ap 886) Eaithquakes ocemied 
dung this period AL 470 yems on 54% days, but that by no 
means gives the probable total It seems that those which are 

*noted on the 640 days®weie all of sufficient importance to deserve 
paiticular mention The great care taken by the comprleg in 


his tables 1s evident from the fact that the exact dategand time 
of each earthquake 1s given Kuyoto was then the capital of 
Japan, and most of the eaithquakes mentioned took place in the 
then Impeual City, 626 out of the total 640 Those not felt in 
Kiyoto are spoken of only when unusually tense, in which case 
the exact locality and amount of damage caused are given Quite 
1ecently the vernacular Japanese press, n consequence of some 
lately published ieturns bearing on the subject, has devoted con- 
sideiable attention to mvestigating the annals of the ‘‘ Konru- 
Shinko-Kushi,” m hopes of being able to ascei tain if earthquakes 
of ceitain intensity 1ecur at certain periods, in fact, they have 
attempted to pove that eaithquakes run in well-defined cycles 

This is by no means a novel no: even very modeinidea Wermch, 
m his ‘f Geogiaphische-medicinische Studien,” says that severe 
eaithquakes occu in Japan every twenty years In a footnote he 
adds —‘‘lam unable to adduce any natural o1 physical proofs m 
behalf of this hypothesis And yet the Japanese earthquakes can 
be very readily explained by the theory of ‘peiiodical pheno- 
mena’ They are commonest at the times of the highest tides, 
and m the months of January, Apuil, and October ” 

Whatever may be the tiuth of the suppositions and theories, 
the Japanese jouinals, both the scientific and the dailies, have 
gone to work by accepting the pertodicity of these phenomena 
Taking ten yeais as the divisor, they divide the time between 
A D 628 (when the records begin to be moe trustworthy) and 
A ate mto twenty-six periods The following table ıs the 
iesit — 


Periods meee ake Periods sa TE Periods aah cies 

I fe) 10 6 19 3 
2 3 II 5 20 56 
3 o 12 29 21I 39 
4 I 13 3 22 18 
5 2 14 o 23 104 
6 15 15 II 24 87 
7 I 16 22 25 95 
8 9 17 10 26 100 
9 3 18 9 


tıs very evident fiom the fo.egoing that the records are far from 

being as exact as could be desued with 1egaid to the eailier 
centuries, ©) else that the physical condition of the country in 
886 was totally different fiom that of 628 4D But to return to 
the table, ıt will be seen that the mtervals between the periods 
in which eaithquakes were most fiequent are as follows — 40 
yeas between the 2nd and 6th periods, 60 yeais between the 6th 
and i2th, 40 years between the r2th and 16th, 40 yeais between 
the 16th and 20th, and 30 yeais between the 2oth and 23rd 
Acting on the supposition that one petiod of unusual frequency 
of eaithquakes has been left umecorded, the average length of 
the intervals ıs estimated at 35 years Followmg the author’s 
explanatory notes, a still more correct table can be deduced, by 
means of which the cycle of earthquake mtensity 1s finally put 
at 33 3 yems <A futhe: deduction is made that earthquakes of 
a disastious nature occur once every 59 years, so the next great 
catastrophe may be expected in 1913 

As the notes of the compile: give the date of each earthquake 
between the above-mentioned yeais, 1t appears that earthquakes 
used formeily to be most frequent in August, most severe in 
May and November, and followed o1 preceded by violent huni- 
canes, electiic storms, and the hke m January, 55 pei cent of 
all Japanese earthquakes occui1ing duung the waim season 

Yokohama F WARRINGTON EASTLAKE 





“‘Wdschimya sericaria,” Rond , a Fly Parasitic on the 
Silkworm 


I HAVE been engaged during the past year in tracing the lfe- 
listory of Udschempa secari, Rond , and have succeeded in 
making it out completely I send you a short account of 1t, 
hoping that ıt may not be entirely uninteresting to your readers 
As you are no doubt awaie, in Japan and China the maggot of 
this fly does great damage eveiy year to the larve and pup of 
the silkworm, sometimes 8oeper cent of the caterpillars and 
pupæ being killed The knowledge of its life-history would 
therefore be of great economic interest as fuinishing the scientific 
basis for guaiding against this paiasite Strange as it may seem, 
no one has, however, until recently, made any systematic obse- 
vations on the matter , ‘ 

In 1874 my father, Mi N Sasaki, who was tne first to study 
this insect, found its larva in the main trunk of the trachea ofthe 
silkworm, just inside the stigma, and finally concluded that the 
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maggot gained this place by entering thiough the stigma from 
outside 

My investigations extend from April 1883 to June of this 
year, and are briefly summed up as follows -— 

Udschunya sericarta appears generally in the middle of 
Apiul, and attains maturity in the beginning of May, at the time 
when mulberry-tiees expand their spiing leaves The female 
flies, flying in bushes of mulbetry-trees dung the months of 
May and June, deposit their eggs on the unde: sw face of the 
leaves in close contact with the mid-rib, or else with the fine 
ramified veins 

The eggs are nearly oval in shape, tapeiing at one end, and 
rounded at the othe: They ale very small in size, measuing 
o18mm in length, and o 13mm im breadth, and generally 
convex on the upper and flat on the under surface The uppe: 
convex surface, which 1s coloured plackish-biown, has a lustre, 
and 1s maiked out into hexagonal aieas , while the lower flat sur- 
face, which 1s colouied grayish-brown, lacks lustre, and 1s only 
faintly marked out into hexagonal areas The whole egg is en- 
veloped with a sticky substance, which fixes it firmly with its 
flat side on the under surface of the leaves 

When the leaves on which the eggs aie thus deposited aie 
given to the silkworms, they eat them whole along with the 
leaves, without crushing them at all At one to six hours after 
the eggs are taken, they are hatched out near either end of the 
digestive canal, and a tiny white maggot comes into existence 
After a while the maggot passes out of the alimentary canal 
thiough the mucous membrane, with the aid of its horny hooked 
tooth and of setæ provided on each segment, and enters directly 
into one of the nervous ganglia found just under the digestive 
canal A thin tiansparent membrane which envelops the 
ganglion becomes a protecting sac, mside which the maggot 
lives, and takes nerve-cells as its food Ast grows ın size, this 
sac gradually enlarges, and finally 1upturing, the maggot passes 
out into the body-cavity At this time ıt measures five to six 
mullimeties in length 

The maggot now seeks the main stem of the trachea, which 
foims a kind of chamber just inside the stigma of the silkwoim, 
and enters mto it by making an opening with its hooked tooth 
It now sticks its head out into the body-cavity of the silkworm 
through the opening by which it entered, and takes fat as its 
food Its posterior end, which is provided with two laige 
spiracles, 1s duected towards the stigma, and thus the maggot 
respires the air which passes m through the latter 

As the maggot giows, this newly-formed chambe in which it 
rests also becomes larger, and the opening through which the 
anterio: end of the maggot 1s projected out into the body-cavity 
of the silkworm becomes wider and wider, until the chamber 
assumes the shape of a cup Around this cup a laige amount 
of fat ıs fixed by the maggot, probably with a watery fluid 1t 
secietes of alkaline reaction, and thus the wall of the cup m- 
creases 1n thickness and becomes very tough The wall is 
always colomed dark brown, owing piohably to the faeces of the 
paiasite and to the action of the secretion upon the fat m the 
wall of the cup In this positionthe maggot attains matuuty , 
it then crawls out through an opening it makes at any portion 
of the bocy of its host If, however, the growth of the maggot 
has been slow, ıt may be found ın the tiachea of the silkwoim 
afte: ıt has changed mto a pupa 

In ethe: case, whethe: the lave or the pupæ have the pua- 
site m the tiachea, the space around the stigma, inside which 
the maggot 1s lodged, 1s always maiked with a large dark brown 
patch, so that the piesence of the maggot is easily recognised by 
looking at the stigma 

If a larva œ a pupa of the silkworm 1s once infested by 
this parasite, 1ts fate 1s sealed, and the cocoons made by the 
infested caterpillars are usually thin, and of much less value 

Those maggots which become matuie in the pupa of the 
silkworm crawl out of the cocoon by making a round opening 
at one pole, and such perforated cocoons are entnely useless 
for reeling silk 

The matue free maggot, coloured light yellow, 1s very active, 
and seaiching for the corne: of the case in which they are kept, 
o1 ciawhng deep into the ground, changes soon into a black, 
cylinditcal pupa There the pupa iests through the winter, and 
in the following spring a perfected fly hatches out by breaking 
open the pupa-case 

A detuiled account with suggestions for the remedies will soon 
be published in a Menon of the Umversity of Tohio 
m C SASAKI 


University of Tokio, July 


Singular Instance of Instinct 


AMONG the insects very common to Victoria 1s one populaily 
known as the mason-fly In foim it is very hke a gigantic 
hornet, the wings and legs aie of an oiange colour, as 1s 
also the abdomen, which ıs decorated with broad blach stripes 
It has a stiange habit of building its nest, composed qf tempered 
mud, in keyholes Mr Eidleay F RS, the Government Astio- 
nomer, tells me that this same fly often commences to build 
within the tubes ofthen astionomicalinstinments The nest 1s 
1ather peculiar A layer of mud 1s first laid down, and a certain 
number of eggs ate laid Then follows anothe: laye: of mud, 
on th:s are deposited a numbe1 of young spiders, paralysed but 
not hilled Anothe: layer of mud, more eggs, then mud, then 
spiders again, and soon, until the nestiscomplete The spideis 
aie evidently stored up as food foi the giubs, as soon as hatched, 
an arlangement alieady known to naturalists This fly has a 
very fierce aspect, and its nature evidently does not belie its 
looks It flies about with great liveliness, and when &lighfing, 
its long black antennx are kept in a state of constant motion 
Its favourite food seems to be spiders, which ıt 1s m the habit of 
seeking for unde: the bark and in holesin the trunk of the 
Eucalyptus It order to catch them it buiows nnde: the loose 
bark, and in a few seconds generally issues forth again with 
some laig- o: smalle: prey between its mandibles The enor- 
mous bulk of some of the victims does not appear to intimidate 
tan the least Even the gigantic so-called tarantula (vulgaily 
tuantelope) 1s fealessly attacked I was one day walking 
through a suburban park near Melbouine, and saw one of these 
flies suddenly pounce down on the back of a large t&antula some 
five inches in bieadth, measuring fiom the ends of the legs 
The huge aiachmidian succumbed at once Resistance with an 
adveisaly in such a position was altogether out of the question, 
the only resource being to die, |.ke Cæsar, becomingly I watched 
the fight, or 1ather the muider, for $ome minutes, and then 
touching the assailant with the point of my umbiella, droveit away. 
It only flew, howevei, to a shot distance, and then ietuined, 
flying so viciously round that I fully eapected I should be 
attacked By flowushmeg the umbrella, however, I again diove 
it off, and it 1etired to a stance of about a hundred feet I 
then left the spidei, but afterwards went back, and found the 
mason-fly following up his victoiy as energetically as ever I 
diove it away again, left the spot, and again 1etuined to find the 
murderous work still gomg on This was repeated some half a 
dozen times, 1nd at last, takang out a book, I sat down on a 
seat resolving to see what would happen The fly did not 
reappeai foi neaily a quaiter of an hom, and I thought it had 
altogethe: departed A small ditch 1an beside the pathway, 
and, turning my eyes m that duection, I noticed the mason-fly 
peeping through some blades of giass giowing on the edge It 
was evidently waiting for me to leave the spot mn order to secure 
the fi ll advantages of 1ts victory ® 

It may be mentioned that the taantula is a gieat coward 
Some of om large spideis, 1f placed op an ants’ nest, will ‘iun 
amuck ” through the ciowd, mpping with then immense man- 
dibles scores of then assailants who may appioach them They 
will do this several times in succéssion, and generally get away. 
The tarantula, however, 1f placed in such a position, yields at 
once, and, gathering up its long legs, expues with all digmty I 
have tied the expe1mment many times, when a 1un of six inches 
would have secured the freedom of the tarantula, but even in 
these cases no effoit was ever made togescape One species of 
spider, living under the baik of tiees, the skin of the abdomen 
of which is very soft, often proves a match for the ants, not by 
fighting, but by stiatagem He plays his enemies a thoroughly 
Parthian tuck, thowimg out a @umbe: of webs, which com- 
pletely entang.e them This same spider, if thiown into a pool 
of watei, similarly throws out thieads of web, and, these being 
wafted to the shore, and adhering to an overhanging branch, 
enable the spider to 1each the land ‘THOMAS HARRISON 

244, Victoria Paratle, East Melbounne, Victoua, July 9 





Przevalsky’s Horse 


IT seems worth while to pomt out*the close resemblance 
between the figure of this horse ın NATURE for August zr and 
those found incised on antlers in the cave of La Madelaine, copied 
in Dawkins’ ‘‘ Early Man” There is theName massive head, 
the same hog-mane, absence of forelock, pomted eais, short 
body, and powerful legs, while there seefms even an indication * 
that the long hairs of the tai’ sprmg first from the middle of that. 
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oigan In that from Cresswell Crags, as well as those fiom La 
Madelaine, the jaw 1s heavie: than in the recent specimen 
Brosely, August 29 W W Watts 


«The Ores of Leadville” 


My attention has lately been diawn to a 1eview m NATURE 
for Apul 17 ofa wok on ‘The Ores of Leadville and their 
Mode of Occurrence,” by Mr L D Ricketts, from which one 
would be led to suppose that all the facts mentioned were due to 
original investigation on the part of the author You: reviewer 
does not state that which 1s acknowledged by the autho: himself, 
namely, that much of his ififo1mation was obtained fiom the 
Report of the U S Geological Survey by Mi S F Emmons, 
contained in the Second Annual Report, published a year 
previously 

A large atlas has lately been issued also by the U S Geologi- 
cal @uvey completely ilustiating the Leadville ore deposits, and 
an exhaustive monogiaph to accompany ıt 1s now m the punters’ 
hands I speak fiom an mtimate knowledge of the subject, 
having taken part ın the work, and should be much obliged by 
your inseiting this correction without delay 

ERNEST JACOB, 
Tate Assistant Geologist USGS 

2, Beachfield Terrace, Penzance 


AUSTRALIAN ORCHIDS 


THE seventh and last part of vol 1 of Fitzgerald’s 
“ Australian Orchids,” and the first part of vol u 
have lately reached us The testimony we bore to the 
value and merits of this work in our notice of part 5, 
vol 1 (NATURE, vel sau p 53) we can now repeat, and 
with emphasis, as we can base iton an examination of all 
the parts at present issued 
Mi Fitzgerald 1s an ardent admuer and disciple of 
Darwin-—indeed what true lover of orchids 1s not ’—and 
his work ıs dedicated to his memory “as a token of the 
veneration m which he holds that great naturalist and 
fearless expounder of science” The synopsis shows that 
twenty-eight genera and 104 species are illustrated and 
desciibed in vol 1, each part containing ten folo htho- 
graphic plates The drawings and dissections leave 
nothing to be desued in poimt of fulness, completeness, 
and accuracy, the latter especially being far more 
numeious and vaued than in any similar work we are 
acquainted with There is one point on which those who 
are responsible for the nomenclature of Austrahan orchids 
are entitled to decided prai$e All out one of the genera 
and go out of the 104 species in vol 1 bear really 
descriptive names, instead of being chiistened after 
“enterprising,” or rather advertising, nurserymen or 
vanity-stiicken cultivators, whıch is unfortunately the fate 
of most of the new orchids introduced into England A 
large proportion of the orchids as yet described ın this 
work are natives of New South Wales, but a few are con- 
tributed by Western Australia, Queensland, South Aus- 
traha, and Tasmania «The enormous importance of n- 
sects to the maintenance of orchids 1s shown by the fact 
that, out of 104 species described ın vol 1, ten only are 
self-fertilising But the curious point is noted by the 
author that “ self-fertilisin® species always produce a fal 
greater proportion of seed” The difficulty with which 
some genera undergo fertilisation 1s illustrated by an in- 
stance given where a.splendid plant of Dexdrobzum Fill 
in the Sydney Botamic Gardens, freely open to insects, 
did not produce a single seed, though covered with about 
40,000 flowers on 190 spikes! In another case men- 
tioned by the autho: he found a small caterpillar on a 
flowe: of Dendrobiuin speciosum, which had partly eaten 
an adjoining flower He marked the latter, and the 
flower so marked was the only one on the entire plant 
which produced 4eed There ıs sġrong evidence that 
many species are dependent, not simply on insects, but on 
some particular, perhaps locak insect for fertilisation 
Sarcochilus parviflorus often produces seed capsulese in 
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its native habitat, the Blue Mountains, if removed to 
Sydney, it flowers well, but does not produce seed unless 
artificially fertilised One question discussed by the 
author is the fertility of hybrid orchids We believe that 
this question has been settled in English plant-houses, 
where hybrids have been proved to be fertile in the case 
of one genus (Cypripedium) at all events This result 1s 
what Mr Fitzgerald anticipates, on account of the facility 
with which species of the same genus may be cioss- 


fertilised, however far apparently they may be removed - 


from one another As he says, “a repugnance to inter- 
mixture does not exist in this family as ıt does in others ” 

While terrestrial orchids are very numerous 1n Australia, 
epiphytal orchids are comparatively rare The latter are 
more ordinarily denizens of the hot and moist forests of 
tropical or sub-tropical regions Thus not more than 
one-fifth of the species illustrated in Mr Fitzgerald’s work 
are epiphytal, and these belong almost entirely to the 
genera Sarcochilus and Dendrobium—the latter a genus 
of which there are probably two o1 three hundred species, 
mostly natives of Indo-Chinese iegions, cultivated in this 
country On the othe: hand, the author says —" The 
centre of the terrestrial” (orchids) “may, I think, be 
placed in Sydney, where, with.n the radius of a mule, I 
have obtained 62 species of orchids, 57 of which were 
terrestrial—-a number that could not, I believe, be equalled 
in any pait of the world within a simular area ” 

The plates are accompanied by full descriptions giving 
curious and interesting details as to the methods of insect- 
fertilisation, and describing localities, surioundings, con- 
ditions of growth, &c Notwithstanding the help derived 
fiom this source, Australian orchids have not, with some 
few exceptions, proved readily amenable to cultivation in 
this country Whyte it is comparatively easy to reproduce 
climates resembling those of the damp, shady, and hot 
valleys of the Amazon or of Burmah, or of the moist, 
cloud-covered, and cool slopes of the Andes or the Hima- 
layas, ıt is very difficult to repioduce the dry, hot, and 
sunny conditions favourable to most of the tenestnal 
orchids of Australia We shall therefore piobably con- 
tinue to know these for some time at least mainly from 
Mr Fitegerald’s book We doubt whether, excellent and 
obviously faithful as his diawings are, and carefully as 
they are coloured, the use of toned paper is judicious It 
imparts a muddiness to the tints, as, for example, in the 
drawing of the beautiful Dendrobes, Phalecnopsis, and 
Superbiens, part 7, vol 1, and part 1, vol u , where neither 
foliage nor flower have the clear bright colours natural 
to them 

Before concluding this notice of a work which de- 
votes much attention to the curious and interesting 
study of orchid fertilisation, we might iefer for a 
moment to the patience, caie, and intelligence with 
which the raising of hybrid orchids is bemg prose- 
cuted im this country, especially in the nursery of Messrs 
James Verch and Sons In one genus, that of Cypri- 
pedium, the hybrids bids fair already to outnumber the 
known natural species, as well as to rival them in interest 
and beauty The closely allied genera Cattleya and 
Leelia, which are distinguished only by the number of 


their pollen masses, have pioved susceptible of cross- e 


fertihsation, and have produced several intermediate 
hybrids of great beauty It may well be said that patience 
1s necessary for this work, for Cattleya exozzensts, the 
offspring of Cattleya Mosse and Lela purpurata, did 
not flowe1 until seventeen years after the seed had ger- 
minated Even now it is only propagated by subdiysion 
The union of the geneia Calanthe and Limatodes was 
more speedily fruitful, and the beautiful Calanthe 
Veitch, especially valuable horticulturally, from its 
winter-flowe1ing habjt, 1s known in most gardens , 

Few who have devoted themselves to the study or to 
the cultivation of orchids have failed to become greatly 
interested in this 1emarkable family Their singular 
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structure, then extraordinary variety and diversity, their 
beauty, form great attractions To these may now be 
added the mterest, indeed excitement, to be obtained by 
intelligent and judicious cross-fertilisation Altogether 
we need not wonder that the cultivation of orchids 1s 
spreading rapidly among the garden-loving people of 
these isles For they interest equally the man of science 
and the gardener We trust that Mı Fitzgerald may 
bring his labour of love to a successful termination, and 
that descriptions of the orchids of other parts of the 
world, equally complete, accurate, interesting, and intelh- 
gent, may be taken in hand by botanists equally competent 
and enthusiastic TL 





GRINNELL LAND 


TEE following ıs the Zzszes repoit of the paper read 

by Lieut Greely at the British Association on 
Tuesday on some of the iesults of his recent Arctic 
expedition — 

Lieut Greely stated that the geographical work of the 
Lady Franklin Bay Expedition covers nearly 3° of latı- 
tude and over 40° of longitude Startng from lat 
81° 44’ N, long 84° 45’ W, Lieut Lockwood reached, 
on May 18, 1882, on the north coast of Greenland, lat 
83° 24’ N,long 40° 46’ W From the same starting- 
point he reached to the south-west, in May 1883, in 
Greely Fjord, an inlet of the Western Polar Ocean, in 
lat 80° 48’ N , long 78° 26’ W The journey to the north- 
ward resulted ın an addition to our charts of a new coast- 
line nearly 100 miles beyond the fuithest point seen by 
Lieut Beaumont of the Royal Navy It also carried 
Gieenland over forty mules northward, giving that con- 
tinent a much greate: extension in that direction than ıt 
had generally been credited with The furthest point 
seen on the Greenland coast was estimated at about lat 
83° 35’ N , long 38° W There were no indications that 
the furthest point seen was the noithern termination of 
Greenland The newly-discovered coast resembled in 
many respects that of Southern Greenland , the mamland 
was intersected by many deep fjords, with numerous out- 
lying islands The interior of the country, as seen from 
an elevation of some 2000 feet, consisted of confused 
masses of mountains, eternally snow-clad or covered 
with ice-caps The fjords presented to the eye nothing 
but broad, level expanses of snow and ice, being devoid 
of any marked ice-foot, floebergs, pressed-up hummocks, 
or any other indications tending to prove their dnect 
connection with the Spitzbergen Sea In general, 
the immediate coast was high, rugged, and preci- 
pitous , the formation very like that around Dıs- 
covery Harbour—schistose slate, with a sprinkling of 
quartz The vegetation 1esembled closely that of Grinnell 
Land Among the specimens brought back ıs the Arctic 
poppy Several saxifrages were identified above the 83rd 
parallel Traces of the Polar bear, lemming, and Arctic 
fox were seen A hare and ptarmigan were killed at the 
furthest north, and the snow bunting was heard A re- 
markable fact noted was the existence of a tidal crack— 
so called for lack of a better name—-which extended from 
Cape Bryant along the entire coast, running across 
various fjords in a direct line from headland to headland, 
varying fiom one yard to several hundred yards in width 
Inside the cack, rough hummocky ice was but 1arely 
seen, while outside prevailed the palaocrystic ice, over 
which Commander Markham struggled so manfully and 
successfully m his wonderful journey of 187 5, midway 
between Capes May and Britannia A sounding was 
made, but no bottom was found at 800 feet Apparently no 
cullent existed It may be well to state that the latitude 
of the furthest northern point, Lockwood Island, was deter- 
mined by a set of cu.cum-meridian and sub-polar observa- 
tions, which were reduced by the Gauss method The 
latitude of Cape Britannia and several other points was 
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determined by circum-meiidian observations It affords 
me pleasure to testify to the accuracy of Lieut Beau- 
mont’s maps the only correction made places Cape 
Biitannia a few miles south and Cape May a few miles 
west of their assigned positions These pomts were 
located by Lieut Beaumont from bearings *His com- 
parative exactness was remarkable considering the disad- 
vantages under which he laboured The journeys made 
by Lieut Lockwood and myself across Grinnell Land into 
its interior revealed stiiking and peculiar physical con- 
ditions which have been hitherto unsuspected Between 
the heads of Archer and Greély Fjords, a distance of 
some seventy miles, stretches the perpendicular font of 
an immense ice-cap, which follows closely from east to 
west the 81st parallel Its average height was not less 
than 150 feet The undulations of the surface of the ice 
conformed closely to the configuration of the cofint:, so 
that the vanations in the thickness of the ice-cap were 
inconsideiable in about sixty miles But two places were 
found where the slope and face were so modified as to 
render the ascent of the ice possible This ice-cap, 
extending southward, covers Grinnell Land almost cn 

tirely fiom the 81st parallel,to Hayes Sound, and fiom 
Kennedy Channel westward to Gréely Fjord on the Polar 
Qcean The glacier discharging into Dobbin Bay ıs but 
an offshoot of this 1ce-cap Without doubt glaciers can 
be found at the head of every considerablt valley de- 
bouching into Richardson, Scoresby, or other bays 
Several valleys whch were visited duting the retieat 
southward displayed at their entrances evident signs of 
such occupancy in the past In, July I was fortunate 
enough to ascend Mount Aithu1, the summat of which 1s 
4500 feet above the sea The day was very clear, to the 
northward of Garfield Range a similar ice-cap appeared 
to view, from which extensive glaciers projected through 
every mountain gap “One of these, Henrietta Nesmith 
Glacier, had been visited by me in the preceding April, 
and was found to have a perpendicular face of about 
200 feet It discharged into a small bay, part of Lake 
Hazen Guilmar, Abbé, and other glaciers feed the 
streams which empty into that lake Similarly glaciers 
were found at the head of the rivers dischaiging into St 

Patrick and Lincoln Basins, Norris Bay, and Discovery 
Harbour Fiom these mdications I estimate the north- 
ern ice-cap of Grinnell. Land as not far from 6000 
miles in area This southern limit closely coincides 
with the 82nd parallel The country between the 81st 
and 82nd parallels, extending from Kennedy and Robe- 
son Channels to the Westein Rolar Ocean, was found 
in July entirely free fiom snow, except on the very 
backbone In over 150 myes travel into the mte1lor 
my foot never touched snow Vegetation abounded, 
being exceedingly luxuriant as compared with Cape 
Hawkes, Cape Sabine, or other points further south 
visited by me Dead willow was found in such abun- 
dance as to serve for fuel_in more than one instance 

Willow, saxifrages, grasses, and ofher plants grew m such 
profusion as to completely cover large tracts of giound 

These valleys afford excellent pasturage for musk cattle, 
which feed towards the sea®coast during summer, but 
withdraw to the interior as winter advances I frequently 
noted evidences of recent elevation above the sea of the 
region now fiee from ice-cap Such indications consisted 
of raised beaches, marine shells, and driftwood At one 
place the ti:unks of two large coniferous trees were found 
In such a state of preservation as to allow of their use for 
fuel Itseems probable that these 1ce-caps were originally 
united It 1s certain that both the porthern and southern 
ice-caps have recently retreated, even if such a process 1s 
not going on now Along the frontie: of the southern ice 
were found many small glacial lakes aid moraines To the 
north, Lake Hazen*for some fifty miles borders the ice- 
cap In front of Henrietta Nesmith Glacie: there weie 
three parallel moraines Between the face of the glacier 
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and the main lake at the junction of Lake Hazen and 
Ruggles Rive: I discovered the remains of permanent 
Esquimaux huts Many relics were obtained at that place 
and at various points along the southern shore of Lake 
Hazen, but no traces of any kind were found on the 
northern shore of the lake It 1s perhaps worthy of re- 
mark that*reindeer, which must have been plentiful in 
that country, have entirely disappeared, having either 
migrated or become extinct In connection with the 
line of perpetual snow I may state that on Mount Arthur 
it was not far from 3500 feet above the sea From baro- 
metiical measurements if appeared that the crest of 
Grinnell Land was above 2500 feet elevation ın front of 
the southern ice-cap, 3000 feet near Mount Arthur 
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* THE BRITISH ASSOCIATION 


far as reports have reached us, the Montreal meet- 
ing has been a brilliant success, at least from the 
social point of view The enthusiasm of the reception 
by the Canadians could not have been greater, and that 
enthusiasm, we are glad to notice, has met with a cordial 
response fiom the 800 members of the Association who 
went to Montreal From the ample reports in the Zzxes 
it is evident that, notwithstanding the many outside at- 
tractions devised by the hosts of the Association, the 
work ın the Sections has in quantity and quality been up 
to the average The proceedings began on Tuesday week 
with an address from the Mayor and Corporation of Mon- 
treal, and on Wednesday the Governor-General, Lord 
Lansdowne, welcomed he Association in a warm speech, 
in which the right keynote was struck “Tf,” he said, “you 
selected within the Buitish Colonial Empire a spot for 
your meeting, you could not have selected a colony which 
better deserved this distinction either in respect of 
warmth of affection for the mother country, or the desire 
of its inhabitants for the diffusion of knowledge and cul- 
ture Inayoung countiy such pursuits are conducted 
in the face of difficulties, competition with material ac- 
tivity necessarily absorbing the attention of a rapidly 
developing community We may claim for Canada that 
she has done her best,and has spared no pains to provide 
for the interests of science in the future She has scen- 
tific workers known and respected far beyond the bounds 
of therr own nation” Lord Lansdowne spoke warmly of 
the honour conferred upon Principal Sir John Dawson, 
who 1s more responsible tharfany othe1 single person for 
the Association’s visit “We regard,” he said, “the knight- 
hood Her Majesty has bestowed upon him as an appro- 
priate recognition of his distinguished services, and an 
opportune compliment to @anadian science But the 
significance of this meeting 1s far greater than 1f mea- 
sured merely by the addition ıt will make to the Empire’s 
scientific wealth When we find a society which for fifty 
years has not met outside the British Islands transferring 
its operations to the Jjominion, when we see several 
hundred of the best-known Englishmen arriving here, 
mingling with our citizens and dispersing over this con- 
tinent, when we see in Montreal the bearers of such 
names as Rayleigh, Playfair, Frankland, Sanderson, 
Thomson, Roscoe, Blanford, Moseley, Lefroy, Temple, 
Bramwell, Tylor, Galton, Harcourt, and Bonney, we feel 
one more step has been taken towards the establishment 
of that closer intrmacy between the mather country and 
her offspring which both here and at home all good 
citizens of the Empire are determined to promote ” 

In introducing Lord Rayleigh as President, Sir Wulham 
Thomson said — ° 

“It would have been a well-earned pleasure for my 
friend Prof Cayley had he been able to visit Montreal, 
to mtroduce Lord Aayleigh to-night ag his successor m 
the office of President of the British Association Prof 
Cayley has devoted Ris life to the advancement of pure 
+ 


mathematics, and it 1s pecularly appropriates that he 
should be followed ın his honourable post by one who has 
made the brilliant applications of mathematical power to 
the discovery and illustration of natural phenomena with 
which Lord Rayleigh has eniiched physical science 
Lord Rayleigh’s optical researches are of great value— 
notably his profound and searching mathematical investi- 
gation of the blue sky and the polansation of light by 
reflection His book on ‘Sound’ ıs the greatest and 
most important work which has yet appeared on the 
subject His determination of the ohm, which constitutes 
the accurate foundation for the great modern science of 
electrical measurement, 1s of supreme importance not only 
in the scientific laboratory but in all practical applications 
of electricity, as in the telegraph cable factory and the 
signalling station, in electrical engineering works, in every 
practical application of electric light, electro-metallurgy, 
and the electrical transmission of power With much 
pleasure I resign the chair for Prof Cayley, and introduce 
Lord Rayleigh as President of the British Association ” 

The Royal Society of Canada presented an addiess of 
welcome to the Association, and the American Associa- 
tion sent a cordial invitation to the members to attend the 
meeting at Philadelphia Over 200 were to go, leaving 
Montreal by special train this morning 

A brilant reception was given on Thursday mght by 
the Governors, Principal, and Professors of McGuil Uni- 
versity, and Saturday was devoted entnely to excursions 
Prof Lodge’s lecture on “ Dust” on Friday mght was 
both scientific and practical, and appears to have been a 
greatsuccess He did wellto speak strongly to a practical 
people of the rewards of pure scientific research, though 
we trust that one result of the meeting will be to open 
the eyes of the Canadians to the utility of substantially 
encouraging such research 

One of the most notable incidents of the meeting seems 
to have been the reception given to Prof Asa Gray in the 
Biological Section, where he read a paper on North 
American botany, one of the most remarkable papers, 
Prof Moseley stated, ever 1ead in that Section When 
Prof Gray rose to reply, he received a perfect ovation 

The Corporation of McGill University, m commemora- 
tion of the British Association meeting at Montreal, were 
to confer, at the closing meeting yesterday, the honorary 
degree of LLD upon the following piominent repre- 
sentatives of science —The President, Lord Rayleigh , 
the following Vice-Presidents the Governor-General, 
Lord Lansdowne, Sir John A Macdonald, Sir Lyon 
Playfair, and Prof Frankland, the General Secre- 
taries, Capt Douglas Galton and Mr A G Vernon 
Harcout, the Secretary, Piof Bonney, the Sectional 
Presidents, Sir Willam Thomson, Sir Henry Ros- 
coe, Mr W T Blanford, Prof Moseley, General Sir J 
H Lefroy, Sir Richard Temple, Sir Fredeiick Bramwell, 
and Dı: E B Tylor, also upon Prof Daniel Wilson, 
President of Toronto University and the leading Canadian 
archeologist, Prof Asa Gray of Harvard, the leading 
Ametican botanist, and Prof James Hall, the State 
Geologist of New York 

Lieut Greely made his appearance in the Geographical 
Section on Tuesday, and gave a detailed account of the 
geographical and scientific 1esults of his 1ecent Arctic 
expedition His paper, however, was no mere sensation , 
what he told the meeting of the condition of Grinnell 
Land is of real scientific value On another*page will be 
found the report of Lieut Greely’s paper 

One practical result of thesMontreal meeting 1s that the 
Association will offer a gold medal in the Department 
of Apphed Science in McGill University as a memento 
of the visit Moreover, Mı Blanford proposed in the 
Geological Section that as some return for the way in 
which they had been received the members should ¢con- 
tribute for the formation of science scholarships in McGull 
College e 
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SECTION C 
GEOLOGY 


OPENING ADDRESS BY W T BLANFORD, FRS, SecGs, 
F R G § , PRESIDENT OF THE SECTION 


In commencing an addiess to the Geological Section of the 
British Assocation on the first occasion on which that body has 
met outside of the British Islands I feel much difficulty Amongst 
the eminent geologists who have filled the post which you have 
done me the honour of calling upon me to occupy fo the present 
yeai there are several who would have been able, from their 
knowledge of both European and Ameiican geology, to treat 
with authority of the many points of interest elicited by com- 
parison of geological phenomena on opposite sides of the Atlantic 
Ocean My own experience has been chiefly derived from the 
distant continent of Asia, and I have not that intumate acquaint- 
ance with the geology of Europe, noi that khnowledge of the 
progress of geological 1esearch in Amenica, which would justify 
my entering upon any comparison of the two contents It has, 
however, occuried to me that, amongst the questions of wide 1m- 
portance connected with the coielation of stiata m distant parts 
of the woild, there 1s one to which some interesting contributions 
have been made by the work of the Geological Survey of India, 
and by the geologists of Australia and South Afiica, and that a 
short time might be profitably devoted to a constderation-of a few 
remarkable exceptions to the rule that similarity of faunas and 
floras in fossiliferous formations throughout the swface of the 
woild imphes identity of geological age 

It has probably occured to othe: geologists here present, as it 
has to myself, to be engaged in examining a country the geology 
of which was absolutely unknown, and to feel the satisfaction 
that attends the first discovery of a charactenstic fossil form A 
clue is at once affoided to the geology of the region , one horizon 
at least is believed to be determined, and from this houzon it 15 
possible to work upwaids and downwards until otheis are found 

It 1s, therefore, of especial impoitance to those engaged ın 
geological exploration to satisfy themselves whethe: the conclu- 
sion 1s conect that identity, o1 close specific sumilaiity, amongst 
fossil forms, 1s a pioof that the beds containing them aie of the 
same geological age . It has been pointed out by some of the 
most caieful thmkeis, and especially by Forbes and Huxley, that 
a species requues time to spread fiom one aiea to another, that, 
im Numerous cases, a migratory specific form must flounsh in the 
region to which it has migrated, afte: it has died out 1m its original 
birthplace , and that the presence of the same species in two 
deposits at distant localities may 1ather tend to indicate that both 
were not formed simultaneously Huxley, as is well known, 
invented the term “‘homotaxis” to express the relations between 
such beds, and to avoid the possibly misleading expressions 
tí geological synchronism,” and ‘contemporaneous ouigin ” 

Despite such cautions, however, it still appears to be generally 
assumed by paleontologists that srmilauty between faunas and 
floras 1s evidence of their belonging to the same geological 
period, that the geological age of any formation, whethei 
matine, fresh-water, 0: subaerial, can be determined by a com- 
parison of its organic 1emains with those of othe: deposits, no 
matte: how distant, of which the position in the geological 
sequence 1s asceitained ın short, that homotaxis of marme, 
fresh-water, and te11estiial forms implies geological synchronism 

That, as a general tule, homotaxis affords evidence that beds 
exhibiting ıt belong app:oarmately to the same geological period 
appeais supported by a laige amount of evidence But there 
are some staitling exceptions I propose to notice a few typical 
mstances, several of them Indian, in which the system of deter- 
mining the age of vaiious formations by the fauna o1 flora has 
led to contiadictoiy results, before attempting to show wherein 
the source of the e1101 appears to he Nothing would be gained 
and much time would be lost by entenng upon the details of all 
the cases known, even 1f I were able to give authentic particulars, 
which 1s doubjful It will be sufficient to cite some characteristic 
examples, conceining the details of which satisfactory evidence 
15 forthcoming 

Pik imi Beds —There aie bute few fossiliferous deposits on the 
face of the eath that have attiacted moie attention than the 
Pikermi beds of Greece In one of the most classical and 
oe sites of the wold, a few miles east of Athens, just 
where 


7m The mountains looh on Marathon, 
And Marathon looks on the sea 


some red, silty beds occu, abounding m veitebiate remains 


Some of the bones weie described by Wagner and others, but 
fo. a complete account of the fauna we are mdebted to Prof 
Albert Gaudry, who has himself collected by far the greater 
portion of the remains hitkeito procured The following 1s a 
list of the genera determined, it 1s unnecessary to give the 
specific names — 

MAMMALIA 


PRIMATES —AMesopithects, I sp 

CARNIVORA —Simocyon, I, Mustela, 1, Promephitis, 13 
letitherium, 3, Hyena, 1, Lepthyena, 1, Hyenrtts, 1, 
Felis, 4., Macherodis, 1 

PROBOSCIDEA ——Mastoden, 2, Dinothertum, I 

UNGULATA —Chalicothertum, 1 , Rhinoceros, 3 , Acerothe tum, 
1, Leptodon, 1, Aipparton, I, Sus, 1 , Camelopardalis, 1, 
Lelladotherium, 1, Orasius, 1, Paleotragus, 1 , Paleoryx, 
2, Liagocerus, 2, Pal@oreas, 1, Antutoicas (2), 1 , Gazella, 
I, Antilope, 3, Dremoti.er tum, 2 

RODENTIA —ZL7ystrix, 1 

EDENTATA —Azvcylotherutn, I to 8 


AVES 


Phasianus, 1, Gallus, 1, Gen galinac widet, 1, Gris, 1, 
Gen ciconidar widet, 1 


REPTILIA 
Testudo, 1, Varanus, 1 r 


® 

Of Mammalia alone there aie known from this deposit 31 
gencia, of which 22 are extinct, and 35 species 

Now, this fauna 1s almost mvauably m European works quoted 
as Miocene Of the speries found no less than “14-——-Szmocyor 
diaphoris, Lctithervun 1 obusium, L hipparionum, Ayana eximia, 
Hyemetis gieca, Macheredus cultridens, Mastodon turicensis, 
Dinstnerium giganteum, Rhinoceros schlevesmachert, Hipparton 


gracie, Sus erymanthius, Helladotheriumn duvernoy, Ti agoces us 


amaltheus, and Gasellı brevcornis*-aré met with in other 
European deposits assigned to the Miocene penod It 1s tiye 
that one of these deposits at least—that of Eppelsheam—has 
been shown on stratigraphical grounds to be much mote probably 
Pliocene than Miocene, gnd the position of other deposits has 
been determined by the kind of argument which, as I shall show, 
has proved misleading in the case of Pikeimuitself Nevertheless 
so general is the consensus of opinion amongst paleontologists, 
that the beds with Azpfarzon at Pikerni and elsewhere are 
quoted as especially mcluded in the Miocene system by the 
French Committee of the International Geological Congiess 
Amongst English wiiters the Miocene age of the Pikerm: beds 
appears genetally admitted, as by Mi Wallace (Geographical 
Distribution of Ammals, 1 p 13), Piof Boyd Dawkins 
(0 J C S 1880, p 389), Mr E T Newton (QO / G S 1884, 
pp 284, 287, &c), and many others Piof Gaudry himself 
1s much more cautious, he classes the fauna as mte:mediate 
betweer. Phocene and Miocene and only relegates 1t to Upper 
Miocene because that 1s the position assigned by othe: palzeonto- 
logists to beds contaming remains ef Azpparion However, m 
his subsequent works Prof Gaudry has classed the Pike:mi fauna 
as Miocene m 

Now, the lowest of the beds with the vertebrate fauna at 
Pikeirmi were by Prof Gaudiy himself found to be inter- 
straified with a band of giay conglomerate contaiming four 
characteristic wartne Phocene Mollusca—Faecten benedictus, Lam , 
Spordyies sederopus, L , Ostrea lamelio,a, Biocchi, and O 
wnaata, Lam It should be remembered that the Pliocene fauna 
of the Mediterranean aiea is the richest and most typical in 
Euiope, and 1s as well known as any geological fauna m the 
woild It should also be 1emembeied that the Pliocene beds 
are well developed ın Greece at%ther localities besides Pikerm: 
Piof Gaudry especially points out that the vertebrate 1e- 
mains, supposed to be those of Miocene animals, aie deposited 
in a stratum overlying a minme bed of undoubted Phocene age, 
and he proposes the following hypothesis to account for the pre- 
sence of Miocene fossils ın a Pliocene stratum The remains 
found at Pikeimi are, he thinks, those of animals that mbhabited 
the extensive plains which ın Miocene times extended ove: a 
conside able pioportion of the area now occupied by the Eastern 
Mediterranean, and which muted Greece to Asia , the plains were 
bioken up by the dislocations that took place at the close of the 
Miocene period, and the animals escaped to the mountains, where 
they died for want qf space and of food NThen bones were sub- 
sequently washed down by the streams fiom the hills and buried 
in the Phocene deposits of, Pikermi = * 
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Prof Gaudry evidently has no very profound faith m this 
hypothesis, and ıt 1s unnecessary to refute it at length One fact 
1s sufficient to show that ıt 1s untenable Howevei sudden may 
have been the cataclysm that 1s supposed to have bioken up the 
Miocene plains of Attica, a very long period, measured ın years, 
must have elapsed before the Plhlocene mane fauna could have 
established yself Now, the bones of mammals exposed on the 
surface decay 1apıdly , the teeth bieak up, the bones become 
brittle It 1s doubtful if bones that had been exposed for only 
five or six years would be washed down by a stieam without 
being broken mto fiagments , the teeth especially would split to 
pieces The condition of the Pikeimi fossils proves, I think, 
that they must have been buned very soon after the animals died, 
that they weie not exposed on the suiface for any length of time, 
and that they could not have been washed out of an earlier 
formation, and ıt appeais to me inciedible that the Pikeim 
mammals were not contemporary with the Pliocene Mollusca that 
occur in the same beds In short, I cannot but conclude that the 
Pikem ntammals were Pliocene and not Miocene 

This view is entirely in accordance with the opmions of 
Theodor Fuchs (Denkschs K Acad Wess Waien, 1877, xxxvu 
2° Abth p 1) He has given a good account of the geology of 
vanous places in Gieece, and amongst otheis of Pikerm He 
found, again, the conglomerate with Pliocene marine Mollusca 
interstratified with the basal portion of the mammaliferous beds, 
and he concludes (/¢ p 30), that not only 1s ıt clear that these 
mammialife:ous beds are of Phocene age, but that a comparison 
of thet: geological position with that of the maine stiata of the 
Pnæus pioves that the Pıkeımı beds occupy a very high position 
ım the Phocefie, and are piobably the lughest portion of the 
system as developed in the neighbourhood 

Fuchs also shows that the pimecipal Phocene mammaliferous 
beds are of late: date than the typical Pliocene (sub-Apennine) 
beds of Italy, and that some Mammalia found associated with the 
latte: compiise forms rienfical with those of the Pikeimi beds 
In subsequent papeis on the age of the beds contaming Hippa zon 
the same wiite: shows 1easons for classmg these stata in Italy, 
France (Vaucluse), and Germany as intermediate between 
Miocene and Phocene This leaves the difficulty unsolved, for 
he had shown the Pikerm: beds to Be high im the Phocene 
system They 1est unconférmably upon certam fresh-water 
limestones, clays, &c, containing plants and Mollusca, and 
classed by Gaudry as Miocene, but by Fuchs as Pliocene Thus 
by both writers mammalifeious beds of Pikerm: are refered to 
a consideiably late. geological houzon than those containing 
identical species in othe: parts of Europe 

Tt would require too much time to ente: into the still more 
difficult question of the vatious plant-beanng beds in different 
parts of Europe and ın Greenland contaming a flora classed by 
Heer and others as Miocene Gardner has given 1easons for 
considering the Greenland beds Eocene , Fuchs, as just stated, 
1s of opmion that the Gieek bed@ are Pliocene One point should 
be noted, that the moire nothein flora ıs considered older than the 
more southein, and it will he remarked that the same observation 
apples to the supposed Uppe: Miocene fauna of Fiance and 
Geimany and the Pikeimi fauna.of Gieece 

Stwaltk ~The next instance which I shall describe 1s another 
of the most impoitant fossil mammalian faunas of the Old Would, 
that found in the Uppe: Teitiary beds that fringe the Himalayas 
onthe south The name applied to this fauna is taken from one 
of the localities in which it was first found the Siwalik (coirectly, 
I believe, Shib-wala) hillg, between the Deyia Dun and the 
plains north by east of Delhi Bones of Srwalih Mammalia aie 
found, however, throughout a considerable area of the Northen 
Punjab 

The Siwalhk fauna has been Worked out, chiefly by Falconer 
and Lydekkei, the last-named being still engaged in deseiibing 
the species The following 1s a list of the genera found in the 


tiue Siwalik beds —1 
MAMMALIA 


PRIMATES —Paleopithecus, 1 sp , Macacu® 2, Semnopithecus, 
1, Cynopithecus, 2 

CARNIVORA —J@ustela, 1, Melhivoia, 2, Mellvorodon, i, 
Lutra, 3, Byenodon, 1 , (sus, 1 , Hyena ctts, 3 , Canis, 
2, Vivesra,2, Hyena, 5, Lepthyena, 1, eter opsts, I, 
Ehli ogale, 1, Fes 5, Macherodus, 2 

PROBOSCIDFA —lephar, 6 (Huelephas, 1, Loxodon, 1, 
Stegodon, 4), Mfstodon, 5 

t Lydekker, 7 A S B 1880, pt 2p 34 Paleontologia Indica ser x 


Is 1 u m , Records Ge Suiv Lud1at~1883,p 8x I am indebted to 
Mr Lydekker for some unpublished additions å 
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UNGULATA —Chalcothertum, 1, Rhinoceros, 3, Equus, I, 
ffipparion, 2, Hippopotamus, 1, Tetraconodon, 1, Sus, 5, 
ffippohyus, 1 , Santther tum, 1 , Mer ycopotamus, 1 , Cervus, 
3, Dorcather umm, 2, Tragulus, 1, Propaleomeryx, 1, 
Camelopardalis, 1 , Helladotherium, 1, Hydaspithertumt, 2, 
Siwathe wm, 1, Alcephalus,1, Gazella, 1, Antilope, 2, 
Oveas (°), 1, Paleoryx (?), 1, Portix, 1, Hemubos, 3, 
Leptvbss, 1, Bubalus, 2, Bison, 1, Bos, 3, Bucapra, 1, 
Capra, 2, Ovs,1, Camelus, I 

RODENTIA —Mus, 1, Rhysomys, 1, Hystiix, 1, Lepus, I 


AVES 


Graulus, 1, Pelecanus, 2, Megaloscelornis, 1, Argala, 1, 
Struthio, I, Driomeus, 1i 


REPTILIA 


CROCODILIA —Crocodilus, 1 , Ghartalts, 3 

LACERTILIA — Varanus, I 

CHELONIA —Colossochelys, 1, Testudo, 1, Bellia, 2, Damo 
na, 1, Emys, L, Canutleya, 1, Pangshiunra, 1 , Emyda, I, 


Tironyx, I 
PISCES 
Bagarius, 1 


Now, until the last few years, this fauna was classed as 
Miocene by Emopean paleontologists as unhesitatingly as the 
Pikerm: fauna still 1s, and ım the majority of European geological 
works, despite the unanimous opmon ef all the geologists who 
are acquainted with the sub-Himalayan beds, the Siw alık fauna 
1s still called Miocene The geologists of the Indian Suivey, 
however, class the fossiliferous Siwaliks as Phocene, on both 
geological and biological giounds With regard to the latter, 
not only does the fauna comprise a laige number of existing 
geneia of mammals, such as Macacus, Semnopithecus, Ursits, 
Elephas (Euelephas\, Equus, Hippopotamus, Camelopai dalis, 
Bos, Hystria, Mus, and especially Mellivora, Meles, Capia, 
Ov:s, Camelus, and Rhizomys, but thiee out of six ot seven 
cleaily-determined species of reptiles, viz —C? ocodilus palustsis, 
Ghattalis gangeticus, and Paneshura tectunz—are living forms 
now inhabiting Northein India, whilst all the known land and 
fiesh wate: Mollusca, with one possible exception, are 1ecent 
species 

These data, howevei, although very impoitant and very 
cogent, belong to a class of facts that have led, I believe, in 
othe: cases to erroneous conclusions The geological evidence 
is far more satisfactory, and it 1s not hable to the same objection 

The whole Siwalik fauna, as given above, has been obtained 
from the upper: beds of a gieat sequence or system Beneath 
the fossiliferous stiata at the base of the North-West Himalaya 
theie 1s an immense thickness, amounting mm places to n any 
thousands of feet, of sandstones, clays, and othe: beds, from 
none of wh.ch recognisable fossils have been piocmed The 
first beds of hnown age that are met with below the mam- 
maliferous Siwaliks are manne 1ochs belonging to the Eocene 
system 

But as we pass fiom the Himalayas to the south-west, along 
the western fiontie: of India in the Punjab, and oawands to the 
south in Sind, the same Siwalik system can be tiaced almost 
without in’eriuption, and im the last-named countiy the lower 
unfossiliferous strata become intercalated with fossiliferous beds 
In Sind the upper Siwahks no longer yield any veitebiate 
remains that can be identified, but far below the horizon of the 
Siwahk fauna a few bones have been found, and the following 
mammals have been identified (Pal Jud ser x , Ree Geol 
Surv Ind 1883, pp 82, &c )— 


CARNIVORA —Amphacyon palarndicus . 

Proposcipra —Mastodon latidens, M perimensis, M fal- 
conert, M pandioms, M angustidens, Dinothertum indi- 
cum, D sindiense, D pentepotami@ 

UNGULATA —Khinoceros siwwalensts, Va Iler medins, Ace o- 
therium perimense, A blanfordi, Sus hysuds ices, Hyothe rum 
sindiense, Anthiacothe mm silrstrense, A  hyopotamoides, 
Hyopotamus paleindicws, H giganteus, Hemme yx blanfor de 
Sevanreryx sundunsis, Agi behe us p , Dorcathei um MAJUS, 
D minas 

EpDENIATA —Manzs (?) sındiensis 


Although about one-thud of the species above named have 
been found also in the upper Siwalk beds of the Punjab, 1t 1s 
unnecessary to point out in detail why the lowe: Siwahik fauna 
is clearly by fa: the olde: of the two The absence of such 
living geneia as Elephas, Bos, Bquus, &c , and the presence of 
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so many typically Middle Tertiary forms, such as unothervum, 
Anthracotherium, and Hyopotamus, shows a great change The 
Mollusca tell the same tale All the forms known fiom the 
uppe: Siwaliks, with one exception, are recent species of land 
and fresh-wate: shells now living in the area Of seven fresh- 
wate: Mollusca (Men Geol Surv Ind vol xx pt 2, p 129) 
found associated with the lowe: Siwaliks none appears to be 
identical with any living species, and only two me allied, one 
closely, the other more remotely, to forms now met with ın 
Burmah, 30° of longitude furthe east 

Before proceeding with the argument, it 1s as well to call 
attention to the very important fact just mentioned It has been 
asserted over and ove: again that species of Mammalia are 
pecuhaily short hved, far more so than those of Mollusca In this 
case, so far as the evidence extends at present, one-third of the 
species of Mammalta survived the changes that took place, 
whereas not a smgle mollusk 1s found both in the upper and 
lower Siwaliks It should be remembered that the recent 
molluscan river fauna of this part of India 1s very poor in 
species, and that we probably know a considerable proportion of 
that existing in Siwalik times 

The geological age of the lower Siwahh beds of Sind is 
shown by their passing downwards into marine fossiliferous beds, 
known as the Gaj group, of Miocene age, the following being 
the section of Tertiary strata exposed in the hills west of the 
Indus — ` 

t 


sooo unfossiliferous 
3000 to 5000 fossiliferous 


Phocene 
Upper Miocene or 
Lower Phocene 


Upper 


ȘIWAIIR Qi Pon 


MANCHAR I 


GAj 1000 t> 1500 fossiliferous Miocene 
Nant { Upper 4090 to 6902 unfossiliferous Lower Miocene 
eka 100 to 1500 osiers Oligocene 
pper 5o00 to 3000 fossiliferous } 
KHIRTHAR {reper 6000 fossiliferous Eocene 


Cleaily the lowe Suvahks of Sind cannot be olde: than 
Upper Miocene , therefore the uppe: Siwalixs, which are shown 
by both biological and geological evidence to be of much later 
date, must be Pliocene 

Gondwana System of India —In the peninsula of India there 
is a remarkable deficiency of marine formations Except in the 
neighbourhood of the coast or of the Indus Valley there 1s, with 
one exception (some Cietaceous 1ocks in the Nerbudda Valley), 
not a single marine deposit known south of the gieat Gangetic 
plam But in Bengal and Central India, over eatensive tracts 
of country, a great sequence of fresh water beds, piobably of 
fluviatile o1igin, ıs found, to which the name of Gondwana 
System has been apphed The uppermost beds of this system, 
in Cutch to the westward, and nea. the mouth of the Godavan 
to the eastward, aie inteistiatified with marine beds containing 
fossils of the highest Jurassic (Poitlandian and Tuthonian) 
types 

The Gondwana system is a true system ın the sense that all 
the series compiised are closely connected with each othe: by 
both biological and physical characters, but it represents in all 
probability a much longer period of geological time than do any 
of the typical European systems The mghest membeis, as 
already stated, are inteistratified with marine beds containing 
uppermost Jwassic fossils The age of the lowest membeis 
is less definitely determined, and has been by different wiiters 
classed ın various series fiom Middle Caiboniferous to Middle 
Jurassic The Gondwana beds fiom top to bottom are of 
unusual interest on account of the extiaoidinary conflict of 
palzontological evidence that they present 

The subdivisions of the Gondwana system are numeious, and 
in the upper portions especially the senes and stages ate different 
in almost every tract where the rocks are found The following 
are the subdivisions of most impoitance on account of their 
fauna and flora, or of their geological relations — 

Cutch and Jabalpur 
Kota-Malest 


Rajmahal 
Panchet 


Damuda 
Karharbart 
Talchir 

The uppe: Gondwanas, where best developed, attain a thick- 
ness of 11,000 fect, and the lowe: of £3,000 ft 

The Talchn and Baráhar subdivisions me far more generally 
present than any of the others 

Télckır —The Talchu beds consist of fine silty shales and fine 
soft sandstone Very few foswls have been found in them, and 


Upper Gondwana 
° 


Rámganj and Kåámthiı 


Lower Gondwana Barakar 
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“these few iecur almost without exception in the Karharbárı 
stage The Talchirs me principally remarkable foi the fre- 
quent occmrence of large bouldeis, chiefly of metamorphic 
rocks These bouldeis are sometimes of large size, 6 feet or 
more across, 3 to 4 feet bemg a common diameter, all are 
rounded, and they are generally embedded ın fine silt 

Ka hai bárı —The Karharbai: beds are found en but few 
locahties They contain some coal seams, and the following 
plants have been met with (Feistmantel, Paleontologia indica, 
ser xu vol nL) 


—,, 


CONIFER —Luryphyllum, 1 sp , Voltaza, 1, Albertia, I, 
Samaropsts, I 

C YCADEACER —-Glossozamuter, 1°, Noeggerathiopsis, I 

Fiuices —NVeuropteris, I , Glossoplerts, 4, Gangamopterts, 4, 
Sagenopier is, 1 

EQUISETACES —Schizoneura, 2, Vertebraria, i 


The most abundant form 1s a Gangamopterts The Volta 
(V heterophylla) 1s a charactenstic Lower Triassi¢ (Bihter) 
form in Europe The Mewrodterts and Albertia are also nearly 
related to Lowe: Triassic forms The species of Gangamopieris, 
Glossopterts, Vertebrarra, and Noegerathiopsts are alhed to 
forms found m Austialian strata 

Damuda —The Damuda series consists of sandstones and 
shales with coal-beds, the floras of the different subdivisions 
present out few differences, and the followmg 1s the list of plants 
found (fal Jnd ser n xi xa vol m) — 


CONIFER —Rhtpidopsis, I sp , Voltzra, 1, Samaropsts, I, 
Cyclopity, ï e 

CYCADEACEE —Pter ophylium, 2, Anomozamiles, 1, Noeg- 
gerathiopsis, 3 

FILices —Sphenopteris, 1, Dickson, 1, Alethopteris, 4, 
Lecopteris, 1, Merianopieris, 1, Macrotentopteis, 2, 
Pauleovittaria, 1, Angiwpteridiun, 2, Glossopteits, 19, 
Gangamoptats, 7, Belemnopterts, 1, Anthrophyopsrs, 1, 
Pictyopleridium, 1, Sigenopierts, 4, Actenopterts, 1 

EQUISETACEA —~-Schizoneura, 1, Phyllotheca, 3, Trizygta, 1, 
Ver tebs aria, 1 


+ 

The only 1emaims of animals hitherto 1ecoided ale an Zstheria 
and two Labyrinthodonts, Brachyops laticeps and an undescribed 
form formerly referred to Archegusaurus The only Emopean 
genus allied to Brachyops 1s of Oolitic age 

The most abundant of the above-named fossils are Glossoplerts 
and Veitebsarza With the exception of oegeerathiopses all the 
cycads and conifers are of excessive 1arity More than one-half 
of the species hnown are ferns with simple undivided fronds and 
anastomosing venation ` 

For many yems Ewopean paleontologists generally classed 
this flora as Jurassic ! This was the view accepted by De Zigno 
and Schimper, and though with more hesitation, by Bunbury 
The species of Phyllotheca Alethopleris (or Pecopterts), and 
Glassopteris (allied to Sagenopterts) weie considered to exhibit 
marked Jurassic affinities It was generally admitted that the 
Damuda flora resembles that of the Australian Coal-Measuies (to 
which I shall 1efer piesentsy) moire than it does that from any 
known European formation, but the Australian plants were 
also classed as Juassic There 21s no reason for supposing that 
the more iecent discoveries of Damuca plants would have modi- 
fied this view , the identification of such forms as true Sagenopéer is 
and the cycads Plerophyllum and Anomostmites would assmedly 
have been he:d to confirm the Jurass#c age of the beds So far 
as European fossil plants are conceined, the Damuda flora 
resembles that of the Middle o: Lower Jurassics more than any 
other 

One form, ıt 1s tiue, the Qehizoneura, 1s closely allied to 
S paradoxa from the Bunter or Lower Trias of Europe Other 
plants have Rheetic affinities But the connections with the 
Triassic flora do not seem nearly equal to those shown with 
Jurassic plants, and the reason that the Damuda flora has been 
cassed as probably Triassic must be sought in the impossibility 
of consideiing it newer (Feistmantel, fal Jnd ser xn vol m 
pp 57. 129, &c), if the next overlying stage is classed as 
Uppe: Tras or Rhaetic, and m the close affinity with the under- 
lying Karharbau beds, which contam several Lower Triassic 
types 
ere —The uppermost series of the, lowe: Gondwanas con- 
sists chiefly of sandgtone, and fossils ar&vrare The most m- 


» De Zigno, Flora Fosstlis Form Ool pp ge, 53, Schimper, Jarrié de 
Paleontologie vegetale, i p 643% Bunbury, Q J G > 1861, xvu p 350 
° 
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teresting are remains of Reptziia and Ampihih:ea The following 
is a list of the fossil animals and plants corrected to the present 


time — 
ANIMALS 
E REPTILIA 


DINOSAURIA —-Ancestrodon, 1 sp 
Dicynépontia —Dicynodon (Plychognathus), 2 


AMPHIBIA 
LABYRINTHODONTIA —Gongit plus, 2, Glyptognathus, 1, 
Pachygonia, 1 
CRUSTACEA 
Lestheria, 1 * > 
PLANTS 


CONIFERÆ —Samaropsts, I 

Fiuices —Pecopterts, i , Cyclopterts,1 , Thinnfeldra, 1 , Olean- 
dridium, 1, Glossopterss, 3 

EQUISETACEA: —-Schizoneura, Y 


The Schszoneura and the three species of Glossepierts are con- 
sidered the same as Damuda forms But with them are found 
two European Rheetic species, Pecopterts concinna and Cyclopteris 
pachyrachts The Oleandridium 1s also closely allied to a 
European Rhvetic form, and may be identical The flora may 
thus be classed as typically Rheetic 

All the genera of ZadyrintRodonts named are peculiar , their 
nearest European allies aie chiefly Triassic  Dicynodontia are 
only known with certainty from India and South Africa, but 
some foims believed to be nearly allied have been described 
from the Ural mountains (Huxley, Q Y G S xxvi p 48) 
These fossils were obtained from rocks now referred to the 
Permian (Twelvetrees, 0 7 G S xxxv p 500) 

Upper Gondwinas —The different series of the lowe: Gond- 
wanas are found in the game area, resting one upon the other, 
so that the sequence is determined geologically This is not 
the case with the upper Gondwana groups , their most fossilifer- 
ous representatives are found in different parts of the country, 
and the relations to each other are mainly inferred from palao- 
botanical data Although, therefore, it is probable that the 
Rajmahals are older than the Cutch and Jabalpur beds, and that 
the Kota~Maleri strata are of intermediate age, it 1s quite possible 
that two or more of these series may have been contempoia- 
neously formed in regions with a different flora 

Radjmahél —The compaiatively rich flora of the lowest upper 
Gondwana series 1s contained in beds interstratified with basaltic 
lava-flows of the fissure-eruption type The following are the 
genera (Fal Ind se: n , Feistmantel, Ree G S J ix p 39) of 
plants found — 


CONIFERZ —Falissya, 2sp , Cunninghamites, 1 , Chi olepis, 
2, Araucarites, 1, Echizostrobus, I 

CYCADEACE® —Lterophyllgn, 9, Plilophyllum, 1, Otoza- 
amies, 3, Camies, 1, Ductyozamites, 1, Cycadites, 2, 
Williamsona, 2, Cycadinocarpus, 1 

FILICES —Eremopte 1 2, Davallwides, 1, Dicksonia, 1, 
Hymenophyllites, 1, Cycloplerts, 1, Thinnfeldia, I , Gler- 
chena, I, Alethopleris,% , Asplenites, 1, Pecopteris, 1, 
Mac olenwopteris, 4, Angwpleridium, 3, Dancopsis, 1, 
Rhisonopterts, I 

EQUISETACLA ~—Lgursetunt, I 


The marked change fiom the lowe: Gondwana floras 1s visible 
at a glance, not a singleaspecies 1s common to both, most of the 
genera are distinct, and the difference 1s even greate: when the 
commonest plants aie compared In the lowe: Gondwanas the 
prevalent forms are Lguzsefacee and ferns of the Glossopterss 
type, whilst m the Raymab@l flora cycads are by far more 
abundant than any other plants The whole assemblage, more- 
oyei, is more neaily allied than are arty of those in the lower 
Gondwana beds to Emopean Mesozoic floras 

Of the Raymahal plants (Feistmantel, Va? Jnd ser n pp 
143, 187, Manual Geol, Ind p 145) abot fifteen are allied to 
Rheetic European forms, thiee to Liassic or Lower Jurassic (two 
of these having also Rheetic affinities), and six to Middle Jurassic 
(two having Rheetic relations as well The flora must therefore 
as a whole on purely paleontological grounds be classed as 
Rheetic 

Kota-Malert —The deposits belonging to this series are found 
in the Godavari vay at a considerable re from the Ráj- 
mahal hills in Bengal, the locality for the Raymahal flora Both 
Raéjmahal and Kota-Maler: beds averlie rocks of the Damuda 


series It 1s not quite clear whether the Kota beds, which 
contam fish, insects, and crustaceans, and the Maltn beds, m 
which remains of fish, reptiles, and plants are found, aie inter- 
stiatified, or whether the Kota beds overhe those of Maleri 
That the two ate closely connected 1s generally admitted 

From the Maler: beds:ithe followmg remains have’ been 
collected — 

ANIMALS 


REPTILIA —Ay perodapedon, Isp , Parastuchus, 1 
Pisces —Ceratodus, 3 


PLANTS 


CONIFER —Falessya, 2, Chirolepis,1 , Araucaretes, 1 
CYCADEACEA —~-FPtelophyilum, 1, Cycadttes, 1 
FILICES —Angiopleridium, 1 


From the Kota fresh-water limestone nine species of ganoid fish 
—wviz five of Zepidotus, three of Tet agorolepis, and one of Dapedius 
-have been described An sthertia, a Candona and some 
insects have also been found The fish (Za? Jnd. ser iv. pt 2) 
are Liassic forms 

The Reptilia of the Maleri beds aie, on the othe: hand, 
Triassic! and closely allied to Keupe: forms Ceratodus 1s 
chiefly Triassic (Keuper and Rheetic) The plants show relations 
with both the Rajymahal and Jabalpur floras, and, as the palæ- 
ontological relations to beds in the same country aie considered 
far higher ın importance than those to deposits ın distant regions, 
the Kota-Maler: beds aie classed as mtermediate between the 
Raymahal and Jabalpur epochs 

Cutch and Fabalpur —-Jabalpur beds are found m Cental 
India to the south of the Nerbudda Valley, and form the highest 
true Gondwana beds The Cutch beds, as already mentioned, 
are found interstiattfied with marine deposits of uppermost 
Juiassic age far to the westward, a little east of the mouths of 
the River Indus The similanty of the plant-remains in the two 
series has caused them to be classed togethe:, but 1t 1s not certain 
that they are really of contemporaneous ongin 

The following 1s a list of the Jabalpur plants (Pal Ind sei 
xi pt 2) — 


CONIFERZ —falssya,2sp , Avancarites, 1, Bchenosts obtts, 2 , 
Brachyphyllum, 1, Taxttes, 1, Gingko, 1, Phænicopsis, 
I, Ceekanowsktia, I 

CYCADFACEE -—Pleophyllum, 1, Phlophylum, 2, Podoza 
mites, 3, Otozamrtes, 4, Willtamsonta, 1, Cyeadites, I 

Finices —Sphenopteris, 1, Dicksona, 1, Alethopteris, 3, 
Maciolaniopteris, 1, Glossopterts, 1, Sagenopterts, I 


Of these thuty species nme are regarded either as identical 
with forms found in the Middle Jurassic (Lower Oolitic) of 
England, or as closely allied 

The Cutch plants belong to the following genera (Pal fud 
ser al pt I) — 


CONIFER.Z —Falssya, 3 sp , Pachyphs llum, 1, Echino- 
stvobus, 1, Araucarités, 1 

CYCADEACLA —Ftelophyllum, 3, Otozametes, 3, Cycadites, 
1, Weuhamsonia, 1, Cycadolepis, 1 

FILICES —-Oleandridium, 1, Taenropterts, 1, Alethopteris, 1, 
Pecopteris, 1, Pachypieris, 2, Actinopterts, I 


Of the twenty-two species enumerated, four are identified with 
specific forms found m the Middle Jusassic of Youkshne, and 
seven others are closely allied The Cutch and Jabalpur beds, 
in short, aie intimately related with European fossil foras, whilst 
the associations of Indian fossil plants found in the Raymahal, 
Damuda, and Kaiharbari beds have no such close connection 
with Western types 

One interesting fact should be mentioned The Cutch flora 
occurs in the upper part of the Umia beds, the lower beds of 
which contain Cephalopoda of Portlandian and Tithonian forms 
In a lower subdivision of the Cutch Jurassic :ocks, the Katrol 
group, shown by numerofis Ammonites to be allied to Kim- 
mernidge and uppei Oxford beds of Westein Europe, four species 
of plants have been found, of which three are met with in the 
Umia beds, and the fourthe an English Oolitic form, in the 
Jabalpur series This evidence seems in favou of the viéw that 
the flora unde: went change more slowly than the marine fauna 

It will be as well, before leaving the subject of the Gondwana 
groups, to show in a tabular form the geological age assigned to 
the flora and fauna of each separately, on the evidence eaffoided 


10 J G § 1869, pp 138, 152, &c , 1875, p 427, Pal Ind ser iv pt 2 
Man Geol Ina p 151 è 
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by comparison with the plants and animals known fiom European 
formations ° 





z Plants Animals 


Middle Jurassic 
Middle Jurassic 
Middle or Lower 


Uppermost Jurassic 
? Neocomian (marine) 
Upper Jabalpur 


Xota 


Gondwana | X Lower Jurassıc(Liassic) 


faler. 


` Jurissic Trassie 
: Raymahal Rheetice = 
Lower Panchet Rhæuc Triassic or Permian 
Gondwana } Damuda Middle Jurassic | Middle Jurassic 
: Karharban, Talchir | Lower Triassic ee 


Flora of Tonguin —Qute recently M Zelle: has described a 
series of plants from some coal-bearing beds in Tonquin (Bu 
Soc Géol se. m vol xı p 456) This flora 1s very extraordi- 
naly in every respect It consists of twenty-two species, and 
contains only two peculia: forms , ten, o1 nearly one-half, are 
European species found in the Lower Lias or Rheetic , whilst of the 
1emaining ten, five are Damuda forms Mocgge athupses hislopt, 
Macrotanropterrs feddeni, Paleouittaita kurgi, Glossopteris brown- 
zana, and Phi llotheca indica, one species being common to the 
Newcastle beds and Caiboniferous flora of Australia, and two 
others closely allied to the forms there occurrmg The othe: five 
aie said to be Raymahal forms, fom Zeniopterts or Angwpteridium 
and an Ofozamutes M Zeile: unhesitatingly classes the Tonquin 
beds as Rheetic It is most singular that these coal-beds, although 
more distant from Emope by 18° of longitude than either the 
Damuda o Rajmahal beds of India, contain a large: proportion 
of European fossil species than any known Indian plant-beds , 
whilst the association in the same stiata of upper and lower 
Gondwana forms, if well ascertained, shows how hopeless 1s the 
attempt to classify these deposits by plant evidence alone 

Australian Coal-Measures ant Associated Beds —In the notice 
of the lowe1 Gondwana floras of India ıt was observed that there 
was a great resemblance between some of them and those found 
m certain beds of Austialia, These latter present even a moie 
1emarkable instance of homotamal perveisity than do the Indian 
1ocks The Australian plant-bearing beds are found in Eastern 
and Southern Australia, Queensland, and Tasmania For a 
knowledge of the geology of the countiy we are chiefly indebted 
to the wiitings of the late Mr Claike,! whilst the flora has been 
worked out by McCoy, Dana, Carruthers, and Fetstmantel, the 
latte: having recently published a much more complete account 
than was previously available (Pulæontogiaphica —Fal u mmes 
flora des osti Australien, 1878-79) 

The following aie the fiesh-watei o1 subaei al beds of Austialia, 
according to the latest classification — 


6 Clarence Rive: beds, New South Wales (Mesozoic carbona- 
ceous of Queensland, Victoua, and Tasmania) 

Wianamatta beds, N S Wales 

Hawkesbury beds, N S Wales (Bacchas Mash sandstones, 
Victoria) 

Newcastle beds, N S Wales 

Lowe: Coal-Measmes with marine layeis mterstiatıfied, 
NS Wales 

t Lower Carboniferous beds, N S Wales 


To a still lower horizon probably belong some beds ın Queens- 
land, containing Lepidodendi on nothuin and Cyclostigma They 
aie considered Devonian by Carruthers, and there are some ancient 
plant-beds in Victora that may be of the same penod 

1 Low Carboniferous Beds —These underhe the beds with a 
Carboniferous marine fauna The localities given me Smith’s 
The following 


Mo f Un 


plants are enumerated — 


LYCOPODIACER —Cyclostigma, 1 sp , Lepidodendion, 2 or 3, 
Knori ia, I e 

Finices —-Rhacopterts, 4, Archeopterts, 2 (?), Glossopte- 
ris, I 

EQUISETACEA —Calamutes, 2, Sph nophyllum, 1 


This flora contains several species identical with those in the 
Lowe: Carboniferous (Be:nician) of Emope, conesponding to 
. the mountain limestone The agreement both in homotaxis and 
position is the more remarkable because of the staithng contiast 


1O J G $ 1861, p 354, and Remarks on the Sedimentary Formaltons 
of New South Wales, 1878, besides numerous other works 


in the next stage The only peculiarity is the presence of a Glos- 
sopien This comes from a different locality-—~A1owa—from 
most cf the fossils, and the species 1s identical with one found in a 
much higher series Under these circumstances it 1s 1mpussible 
to feel satisfied that the specimen was really from this houizon 
The evidence .s not so clea: as 1s desnable 

2 Lower Coal Measures wih Marine Beds —The following 
plants are recorded — s 


CYCADEACE E —-Nveggei alhtopsis, I sp 
FILICES ——Glossopter iS, 4 
EQUISETACE®S —Arnniularia, 1, Phyllotheca, 1 


In the marme beds, which are mterstatified, are found Lower 
Carboniferous {mountain limestone) maine fossils in abundance, 
such as Orthoceras, Spirer, Fenestella, Conularia, &e The 
plants belong to forms declaied to be typically Jurassic by 
paleontologists As the imterstiatification of the maune and 
plant-bearing beds has been .epeatedly questioned by palzeonto- 
logists, ıt 1s necessary to point out that the geological evidence 
brought forward by Mr Clarke 1s of the clearest and most con- 
vincing character, that this evidence has been confirmed by 
all the geologists who aie acquainted with the country, and 
has only been doubted by those who have neve. been near the 

lace 

j 3 Newcastle Beds —By all previous observers 1n éhe field these 
had been united to the preceding and the flora declared to be the 
same D: Feistmantel has, howe%er, pointed out important dif- 
ferenzes Unfoitunately, as he has been unable to examine the 
beds, it still remains uncertain whether the distinction, which has 
been overlooked by all the field geologists, 1s qute so geat as 
it appeais fiom the list of fossils given The following is the 
foia — 


CONIFERA —Grachyphyllunt, 1 sp 

CYCADEACE € —Zeugophylhtes, 1, Noegges alhiopsis, 3 

FILices ~—Sphenoptes is, 4, Glossopte g, Sw Gangamopte ts, 2, 
Caulopteris (?), I 

EQUISEIACEA —Phyllothea, 1, Virtebraria, I 


The only aarmal known fiom the beds 1s a heteioceical ganoid 
fish, Crosthnes austrats, a foom with Upper Paleozoic affini- 
ties 

It will be noticed that the differ@nce fiom the flora of the 
undeilying beds associated with marme stiata is chiefly specific, 
and by no means indicative of great difference of age, though the 
only species considered as common to the two by Di Feistmantel 
is Glossopterts brouwniana, found also in the Damuda series of 
India, in Tonquin, and in South Afiica 

The plant fossils of the Newcastle beds and of the underlying 
series with marine fossils are those which exhibit so remarkable a 
simulaiity to the flora of the Indian lower Gond» ánas, and especi- 
ally to the Damudas Thesamé geneia of plants, especially Noes- 
gerathiopsts, Glossopterts, Phyllotheca, Ver teh ar a, prevailim both 
Bu- the lower beds of Australia, @o judge by the maune fauna, 
aie of Lower Carboniferous age, and it 1s impossible to suppose 
that the Newcastle beds are of very mych late: date They me 
said to be comformable to the lower bells with maune fossils, and 
even to pass into them, and they should probably, if the lowe 
beds aie Lower Carboniferous, be classed as Middle or Uppe: 
Catbonifero1s Thus if the evidence of marme faunas be ac- 
cepted as cecisive, the Damuda beds of Iudia are homotauially 
related to Jurassic stata in Ewope and to Carboniferous im 
Australia 

But the Austrahan Newcastle flora hag been quite as positively 
classed as Jurassic by Emopean paleobotanists as that of the 
Damudas it would be easy to quote a long list of authoutres— 
McCoy, De Zigno, Sapoita, Schimpei, Caiiuthers, and others— 
in support of the Jurassic age of tM Australian beds For years 
the testimony of Austialian geologists was iejected, and doubts 
thrown upon then observations Theie 1s, so far as I know, no 
case 1n the whole history of paleontology in which the conflict 
of paleontological evidence has been so 1émaikably displayed 

4 Hawkesbury Be&s —The fauna and flora are poo. Only two 
fish, Clithroleprs gt anulatus and Myz tolepss clar er, and one plant, 
Thinntfeldia odontopte odes, are known, and of the three forms 
two recm in the Wianamatta beds 

An important character of the Hawkesbury beds, to which 
futher reference will be male presently, ıs the occunence of 
transported boulders (Wilkinson, quoted by Feistmantel, Re. 
Geol Surv Ind 1880, p 257), apparently\biought thithe: by 
the action of ice 

Simila: boulders have been, obseived ine ceitain sandstones in * 
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Victora known as the Bacchus Marsh beds Fiom these beds 
two species of Gangamopteris have been described by McCoy 
Gangamopieris, 1t should be recollected, 1s a genus of ferns 
closely allied to G/ossopfferzs, and abundant in the Damuda and 
sti] more so in the Karhai bau beds of the lower Gondwanas in 
India 

5 Wianamatta Beds —These aie the highest portion of the 
whole system in New South Wales They contain the following 


organic remgins — 
ANIMALS 
Pisces —Paleontsceus antepoteus, Clethiolepis granulatus 


PLANTS 


FILICES ~—Theunfeldia (Pe.opterts) odontopterardes, Odontopte- 
725 microphylla, Pecopierts tenuifolia, Tentopterts wiana- 
matte s 

EQUISETACEA —-Phyllotheca hookeri ~ 


The fish from the Wianamatta, Hawkesbury, and Newcastle 
beds, four ın number, were considered as a whole by Sur 
P Egeiton to be most neaily allied to the Permian fauna of 
Emope 

The Wianamatta ‘plants, hke those in the lower beds, are 
classed as Jurassic 

6 Higher Mesozoic Beds —-These, which do not appear to 
have been traced imto connection with the Wuanamatta and 
Hawkesbury beds, occu in widely separated localities, fiom 
Queensland to Tasmania The correlation of these widely 
scattered deposits, and the assignment of them collectively to a 
position above that of the Wuanamatta beds, appear solely 
founded upon the fossil flora, and it would be satisfactory to have 
m addition some geological evidence o1 some palzontological 
data derived fiom manne fossils The Queensland flora 1s said 
to occur in beds overlying manne strata of Middle Jurassic 
age 

The following plants are recorded from these higher beds — 


CYCADEACEA: —Zagmitles (Podozaniles), 3 sp , Olozamttes, I 
FILICEs —Sphenoplerts, 1, Thinnfeldia, 1, Cyelopteris, 1, 

Alethopterts, 1, Tenwopterts, 1, Sagenopteris, 1 
EQUISETACEA —Lhyllotheca, 1 


Tabulating, as ın the case of the Indian Gondwana system, 
the age of the different Australian subdivisions as determined by 
then fossil plants and animafs on purely paleontological grounds, 
we have the followmg iesult — 


Plants Animals 
t 

6 Higher Mesozoic beds Jurassic Jurassic (marme) 

s Wianamatta beds Jurassic Permian 

4 Hawkesbury beds Jurassic Perm an 

3 Newcastle beds Jurassic Permian 

2 Lower Coal-Measures Jurassic Lower Carboniferous 

(marine) 


Loway Carboniferous 


eed 


Lower Carboniferous beds 


re 


South Afiica —In conpection with the late: Paleozoic and 
olde: Mesozoic rocks of Austialia and India, it 1s of importance 
to mention biiefly the corresponding fresh-wate: or subaerial 
formations of Southern Africa, although m that country there are 
not such marked discrepancies in the paleontological evidence, 
perhaps because the relations of the beds with remains of animals 
to the plant-beaiing strası are less clearly known It will be 
sufficient to notice some of the most prominent pecuhanities of 
these formations heie, a I hope that a fuller account will be 
given to the section by Piof Rupeit Jones, who has made 
an especial study of South Afiican geology 

In the inte1o1 of South Africa, occupying an immense tiact 
in the northern parts of Cap®Colony, the Orange Free State, 
‘Transvaal, and the deserts to the westwaid of the last two, theme 
is a gieat system of sandstone and shales with some coal-beds 
generally known as the Karoo formation The sequence of sub- 
divisions 1s the followiwig (Q 7 G S xxu 1867, p 142) — 


Stormberg beds, about 1800 feet thick 
Beaufort sy 1700 
Koonap a 1500 


The beds are but litte disturbed ın general, and foim preat 
plateaux They rest partly on Paleozoic rocks (Carbomferous 
o1 Devonian), paitly on gneissic formations As in Australia, 
the underlying Pal@ozoic rocks contain a flona allied to the 
Carboniferous floia®of Europe 

e 


73 
33 


33 33 


3? 23 


t 


At the base of the Karoo formation are certain shales with 
coal, known as the Ecca beds, and remaikable fo: contaiming 
a great boulder-bed, the Ecca or Dwyka conglomerate (Suther- 
land, Ọ 7 G S xxvi p 514), hke that ın the Talcha beds in 
India and the Hawkesbniy sandstone in Austialia, the boulders, 
precisely as in the Talchir beds, being embedded ın fine compact 
silt or sandstone, which mm both counties has been mistaken for 
a volcaniciock The Ecca beds are said to contain Glossopier zs 
and some other plants, but the accounts are as yet somewhat 1m- 
perfect The whole Karoo system, according to the latest 
accounts, rests unconformably on the Ecca beds, whilst the 
Ecca beds are conformable to the underlying Paleozoic strata 

Unfortunately, although a considerable number of an:mals and 
a few plants have been described fiom the ‘‘ Kaioo formation,” 
it is but rarely that the precise subdivision fiom which the 
remains were brought has been cleaily known 

The known species of plants aie very few in number Gios- 
sopteris browneana, and two othe: species of Glo:sopreris (one 
classed by Tate as Dictyopteris, Q J G S sam p 141) Ruhid- 


gea, a fern nearly akin to Gangamepleris and Glosseplerts, and a 


Phy llotheca-like stem are recorded, without any certam horizon, 
but probably from the Beaufoit beds There 1s no doubt as to 
the close similarity of these plants to those of the Damudas of 
India and the Newcastle beds of Austiaha 

From the Stormberg beds theie aie reported Pecodtesis oL 
Thinnfeldia odontopter ordes, Cyclopieris vtineata, and Taenopterts 
daintreet (Dunn, ** Report on Stormbeig Coal-Field,” Geol Mag 
1879, p 552), three of the most characteristic fossils of the 
uppermost plant-beds m Austiala, and all found in the upper 
Jurassic Queensland beds 

The animals found ın the Karoo beds (Owen, ‘fCat Foss 
Rept S Africa, But Mus 1876,” &c ) are more numerous by 
far than the plants The greater portion have been secured fiom 
the Beaufort beds They compiise numerous genera of dicy- 
nodont, theriodont, and dinosaurian ieptiles, two or three genera 
of labyunthodont amphibians, some fish allied to Peleoniseus 
and Amblyplerus, and one mammal, 77e/ylodox Of the above 
the 772tylodon and some reptilian and fish 1emains aiessaid to be 
fiom the Stormberg beds 

Tiityledon is most nearly ielated to a Rhetic European 
mammal The ielations of the 1eptiles called Ze soaontia by 
Su R Owen aie not clearly defined, but representatives of them 
and of the Dreyscdontia as alieady noticed are said to be found 
mn the Permian of Russia The Glossopierzs and its associates 
may of couse be classed as Carboniferous or Jurassic, according to 
taste Neither the fauna no: flora show sufficiently close relations 
to those of any European beds for any safe conclusions as to age, 
even 1f homotaxis and synchionism be considered identical On 
the other hand, there aie remarkable points of agieement with the 
faunas and floras of the Indian and Australian 1ocks 

Away from the typical Karoo aiea on the coast south of Natal 
there 1s found a senes of beds, partly marine, sometimes called 
the Uitenhage (Q 7 CŒ S xxvu p 144) senes <A few cycads 
(Otozaniutes, Podozaniutes, Pterophyllum), a come, and feins 
(Fecopter1s 01 Alethopterts, Sphenopteris, Cyclopterts) are quoted 
from them, and three or four of the forms are closely allied o1 
identical with species found m the Rajymahal beds of India 

It was at fist supposed that the plant-bearing beds were 
lower in position than those containing marine fossils, and the 
whole of the Uitenhage series was consideied as of late: age than 
the Karoo beds The marine beds were considered Middle 
Juiassic Subsequently, however, Stow (Q / C S xxw p 
479) showed conclusively that a portion of the marine beds, 
judging by then fossils, are of uppermost Jurassic or even Neo- 
comian age, and also that the relation of the plant-bearing beds 
to the maine strata are far less simple than was supposed (/¢ 
p 505, 541, 513, &c) Indeed, to judge fiom Stow’s account, 
1t is by no means clear that a portion of the wood-bed series 01 
saliferous senes, to which the plant-beds belong, 1s not higher in 
position than the marine Jurassic strata 

There 18 a very extiaoidinary s:milazity between the geology 
of the southe:n part of Afrjca and that of the peninsula of India 
In both countnes a thick fresh-water formatign, without any 
manne beds intercalated, occupies a laige area of the interior of 
the country, whilst on the coast some marme Jurassic and Cie- 
taceous rocks aie found, thé foime: in association with beds 
containing plants ‘The coincidence is not even confifed to 
sedimentary beds As in India so m South Afiica, the 
uppermost inland Mesozoic fresh-wate: beds aie capped by 
volcanic rocks 

It has been assumed, but not apparently on any clear evidence, 
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that the marine coast-beds and the associated plant-beds aie in 
Africa much newer than the miland sandstone formation, but it 
Is not impossible that the relations may really be the same as in 
India, an? that the Stormberg beds of the mland formation may 
be the equivalents of the Upper Jurassic or even the Cretaceous 
marine beds on the coast ‘lhe discovery of plants identical with 
those of the Jurassic (probably Upper Jurassic) beds of Queens- 
land in the Stormberg se11es may of course be taken for what ıt 
is worth , it 1s of quite as much importance im indicating the age 
of the rocks as the occurrence of dicynodont reptiles ın the 
Permian of Russia and in the lowe: Godwanas of India 

Altogether there is quite sufficient probability that the upper 
Karoo or Stormberg beds are of late: age than Titassic to justify 
the protest which I made last year against a skull being desciibed 
from these beds as that of a ‘‘Tulassic” mammal (Q 7 G S 
al p 146) The piactice, so common amongst paleontologists, 
of positively asseiting as a known fact the geological age of 
organisms fiom beds of which the geological position 1s not 
clearly determined 1s very much to be depiecated 

I have called attention to the occmence of boulders ın the 
Talchir beds in India, the Ecca beds of South Africa, and the 
Bacchus Maish sandstones and Hawkesbury beds of Australia 
The idea has occunied quite independently to several different 
observers that each of these remaikable formations affords 
evidence of glacial action, and although, in the case of India 
especially, the geogiaphical position of the bouldei-bed within 
the tropics seemed for a long time to render the notion of ice 
action too improbable to be accepted, further evidence has so far 
confirmed the view as to cause ıt to be generally received Even 
before the Austiahan boulde:-deposits had been observed, it 
was suggested that the Talchir beds and Ecca conglomerate 
might be contemporaneous (Q 7 G S xxx: p 428), and that 
the evidence ın favour of a Glacial epoch having left its traces in 
the Permian beds of England (0 7 G S x p 185) might 
possibly indicate that the Indian and South African boulde:-beds 
aie ot the same geological epoch The discovery of two similar 
deposits in Australia adds to the probabiltty that all may have 
resulled from the same cause and may recoid contemporaneous 
phenomena It would be very unwise to sist too much on the 
coincidence 


It would be easy to call attention to further examples of dis- 
crepancies 1n palzeontological evidence, but I should weary you 
and nothing would be attained by going through instance after 
instance of deposits in distant parts of the world, the age of 
which has been solely determined by the examination of a few 
fossil forms of land and fresh-water animals and plants I have, 
therefore, only taken a few with the details of which I have had 
occasion to become acquainted In some of the most important 
cases I have mentioned, such as those of the Pikeim1 and Siwahk 
faunas, the Cutch (Umia beds) flora, and that in the lower Coal- 
Measures of Australia, the conflict 1s between the evidence of the 
manine and terrestrial organisms Mannifestly one or the other 
of these leads to erroneous conclusions 

The general opinion of geologists 1s in favou: of accepting the 
evidence of marine organisms ‘The reason is not far to seek 
So far as I am aware no case 1s known where such an anomaly 
as that displayed in the Gondwanas of India has been detected 
amongst marine formations of which the sequence was un- 
questioned In the Gondwanas we have a Rheetic flora overlying 
a Jurassic flora, and a Triassic fauna above both In Austualia 
we find a Jwassıc flora associated with a Carboniferous marine 
fauna, and overlaid by a Permian fresh-water fauna The only 
similar case amongst marine strata ıs that of the well-known 
colonies of the late M Barrande in Bohemia, and in this mstance 
the intercalation of stiata contaming late: forms amongst beds 
with older types is disputed, whilst the difference in age between 
the faunas represented 1s not to be compared to that between 
Triassic and Jurassic 

There is, however, another and an even stronger reason for 
accepting the evidence of marine mstead of that afforded by 
terrestrial and fresh-water animals aml plants If we compare 
the distribution 6f the two at the present day, we shall find a 
very striking difference, and it is possible that this difference 
may afford a clue to the condimons that prevailed in past 
times + 

Wanderers into what they fancy unexplored tracts ın palæ- 
ontology are very likely to find Prof Huxley’s footpnnts on 
the path they aie followmg I have had occasion to turn to a 
paper of his on “yperodopedon (Q F G S xxv p 150), that 


very cunious reptile already mentioned? of which the remains 
occur both in Great Bntain and in India, and I find the following 
remarks, which appear so exactly to express a portion of the 
view to which I wish to call your attention, that I tust I may 
be excused for quoting them Prof Huxley wiites — 

“' It does not appear to me that there 1s any necessary relation 
between the fauna of a given land and that of the seas of its 
shores The land-faune of Britain and Japan ale wonderfully 
similar, their marine fauns are ın several ways different 
Identical manne shells are collected on the Mozambique coast 
and in the easternmost islarids of the Pacific, whilst the faunce 
of the lands which le within the same 1ange of longitude are 
extraordinarily different What now happens geographically 
to provinces in space is good evidence as to what, in former 
times, may have happered to provgnces in time, and an essen- 
tially identical land-fauna may have been contemporary with 
several successive marme faunz 

“ At present ou. knowledge of the terrestrial faunæ of past 
epochs ıs so shght that no practical difficulty auses from using, as 
we do, sea-reckoning for land-trme But I think at haghly 
piobable that sooner or later the inhabitants of the land wiil be 
found to have a history of their own ” 

When these words were written more than twenty-four years 
ago, scaicely one of the geological details to which I have called 
you attention was known I need not point out how wonderful 
a commentary such details have afforded to Prof Huxley’s 
views 

I have no desire to quote authenty , I fear that in the facts I 
have been laying before you my quotations of the most authori- 
tative wiiters have been made less for the puipose of showing 
1eveience than of expressing scepticism My 1eason for calling 
atrention to Prof Hualey’s views 1s different entirely agree 
w.th them, but there is, I think, something to be added to 
them There 1s, I believe, an additional distinction between 
land and marine faunas that requires notice, and this distinction 
1s one of very gieat impoitance and interest It appears to me 
that at the present day the difference b&twéen the land-faunas of 
different parts of the world 1s so vastly gieate: than that between 
the marine faunas that, 1f both weie found fossilised, whilst there 
would be but httle difficulty in recognising different marine 
deposits as of like age fiom then organic remains, te1estrial and 
fresh-wate: beds would ın all probability be referred to widely 
differing epochs, nd that some would be more probably classed 
with those of a past period than with otheis of the present 
time 

I had proposed to entei at some length into this subject, and 
to attempt a sketch of the present state of ow knowledge con- 
ceiming the distribution of terrestrial and maiine faunas and 
floras But I found that ıt was impossible to do justice to the 
question without making this address far longer than 1s desirable, 
and I have aheady taken up more time than I ought to have 
done I can therefore only treat the subjects veiy bitefly 

As you are doubtless aware, the most impo:tant work upon 
the distribution of terrestiial anfinals yet published ıs that of 
Mr Wallace He divides the earth’s surface into six regions— 
Palzaictic, Ethiopian, Onental, Aughalian, Neotiopical, and 
Nearctic Some naturalists, with whom I am disposed to 
agree, consider Madagascai and ghe adjacent islands a seventh 
legion, and it 1s possible that one or two othe: additions might 
be made 

These regions are essentially founded on the distribution of 
Ver lebs ata, especially mammals and birds, and the following 
table, taken from Wallace’s lists, shows the percentage of peculiar 
jamilies of Vertebrata and peculiar gengira of Mammalia in each 
region, Mammalia being selected as being moe characteristic 
se birds, and better known than ieptiles, amphibians, or 

shes — 
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The marine mammajs and 1eptiles are toofew in number to 
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be compared with the lahd-fauna, but whales, porpoises, seals, 
sırenians, turtles, and sea-snakes are for the most part widely 
diffused The best class of the Vertebiata for comparison is that 
of the fishes, and some details taken by Wallace fiom Gunthei’s 
‘‘Bnitish Museum Catalogue” are very impoitant The whole 
class 1s divided into 116 families, of which 29 aie exclusively 
confined to fresh water, whilst 80 are typically marine Of these 
So no less than 50 are universally, or almost universally, dis- 
tiibuted, whast many others have a very wide range Four 
families are confined to the Atlanticand 13 to the Pacific Ocean, 
whilst a few more are exclusively southe:n or northern About 
63 are found in both the Atlantic and Pae.fic 

Now, of the 29 fresh-water families, 15, or more than one-half, 
aie confined each to a single region, 9 are found each in two 
regions, 2 m three regions, an@ the same number in fow , one 
only (Cyf7 12d) 1s found in five 1egions, whilst not one 1s met 
with in all sıx It 1s ampossible to conceive a greater contrast 
50 marine families, or 62 5 per cent , have a world-wide distri- 
bution, whilst not a single fresh-water family has an equally 
extended range, and more than one-half are confined each to a 
single fegion 

The regions adopted by Wallace, as alieady stated, are founded 
on the Vertebrata, he consideis, however, that the distribution 
of the inveitebrates is simila: So far as the teriestuial Mollusca 
aie concerned, I am inclined to dissent fiom this view But for 
one circumstance, éhe Mollusca would afford an admuable test of 
the theory that marine types—species, genera, and families—aie 
much more widely spread than térrestrial I am assured that 
this 1s the case, but the difficulty of pioving it arises fiom the 
fact that the classification of pulmonate terrestrial Mollusca, as 
adopted by naturalists generally, 1s so artificial as to be worthless 
Genera like Helix, Bulımus, Achatina, Pupa, Vitrima, as usually 
adopted, are not eal genera, but associations of species umted 
by characteis of no systematic ımportance, and the attempts that 
have hitherto been made at a natural classification have chiefly 
been founded on the shells, the animals not being sufficiently known 
for their affinities, in a very laige number of cases, to be accu- 
rately determined Of late years, howevei, more attention has 
been devoted to the soft parts of land mollusks, and in D: Paul 
Fıscher’s *f Manuel de Conchyliologie ” now being published, a 
classification of the Pulmonate Gasterogoda is given, which, 
although still imperfect fo. want of additional information, is a 
great Impiovement upon any previously available In this wok 
the first 13 families of the Pulmonata Geophila compuse all the 
non-opeiculate land Mollusca, or snails and slugs, and these 
13 families contain 82 genera thus distributed — 


Peculiar to one of Wallace’s land regions 54 
Found ın more than one, but not in both America 

and the Eastern Hemisphere 12 
Common to both hemispheres 16 


The last 16, however, include Limax, Viina, Helix, Pupa, 
Vertigo, and some other genera which certamly need further 
repartition The operculated Jand“Shells belonging to a distinct 
sub-order, or order, and closely allied to the ordinary Proso- 
bianchiate Gaste:opoda, aie bgtter classified, the shells ın their 
case affording good characteis They comprise four well-marked 
famihes (Afehcinide, Cyclostomide,gCyclophoiide, and Diplom- 
matiutide), besides others less well marked or but doubtfully 
terrestrial Not one of the families named 1s generally distributed, 
and the genera are fo. the most pait restricted to one or two 
regions The portion of Dr Fischer’s manual relating to these 
Mollusca is unpublished, and the latest general account available 
1s that of Pfeiffer, published 1m 1876 (Monogr aphia Puenonopo- 
morum Viventium, Supp 11) Fiom this monograph I take the 
following details of distribution The number of genera enu- 
merated is 64 (including A? oserpinige) 


Peculiar to one of Wallace’s land 1egions 48 
Found in moie than one, but not in both America 

and the Eastern Hemisphere . 8 
Common to both hemispheres 8 


It is the distribution of the teiresti1al operéulate Mollusca 
which induces me to suspect that the distribution of land Mollusca 
differs from that of land vertebiates One instance I may give 
There 1s nowhere a bettei-marked limit to two vertebrate faunas 
than that known as Wallace’ line separating the Australian and 
Oriental regions, and running though the Malay peninsula 
between Java, Sumatra, and Borneo on the one hand, and Papua 
with the neighbouung groups on the other Thee 1s in the two 
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considerable replacement of families The Ortental Fez tebrata 
contain fa. more genera and families common to Afiicg than to 
Austialia Now, the ope:culate land-shells known fiom New 
Guinea and Northern Australia belong to such genera as Cyclo- 
phorus, Cyclotus, Leptopoma, Pupinella, Pupina, Diplommatina, 
and Zekena, all found in the Oliental 1egion, and mostly 
characteiistic of it, whilst the only peculiar types known are 
Leucopiychi2, closely allied to Leptopoma, from New Gunea, 
and //eterocyclus, apparently 1elated to the Indian Cyathopoma, 
fiom New Caledonia Faither east, in Polynesia, there are some 
very remaikable and peculiar types of Jand-sheils, such as 
Achatinella, but these do not extend to Australia or Papua On 
the other hand, scarcely a smgle Oniental genus extends to Africa, 
the terresti1al molluscan fauna of which continent differs fa. more 
fiom that of the Oriental region than the latte: does fiom that of 
tropical Australia 

The same ıs the case with plants In an impoitant woik 
lately published by Dr O Diude of Dresden, the tropics of 
the Old World aie divided mto three distinct regions——{T) 
tropical Africa, (2) the East African islands, Madagascar, de , 
(3) India, South-Eastern Asia, the Malay Archipelago, Northern 
Austialia, and Polynesia 

A very large pioportion of the families and even of the genera 
of marme Mollusca me almost of world-wide distiioution, and 
even of the tropical and sub-tiopical geneia the majority aie 
found in all the wame: seas I have no recent details for the 
whole cf the mame Mollusca, but a very fan companson 
with the data aheady given for land-shells may be obtained 
fiom the fust twenty-five families of Prosobianchiate Gasteio- 
poda, all that me hitherto pubhshed in Fischeis manual 
These twenty-five families unclude Conde, Olvide, Volutrde, 
Buccunde, Murrede, Cyprade, Sthrombiude, Certthude, Pla- 
naxide, and then alles, and contain 116 livmg manne geneia, 
the known 1ange of which ıs the following — 


Found only in the Atlantic Ocean I5 
Found only ın the Pacific o1 Indian Ocean, or 
both 28 
Found only in Arctic or Antaictic Seas, o1 in 
both é I2 
730 
Found in the wame: parts of all oceans 34 
Widely, and fo. the most pait universally, dıs- 
tributed 27 
—61 


That 1s, 526 pe: cent ate found in both hemispheres, whilst 
only 19 § per cent of the mopeiculate, and 125 pei cent of 
the operculate land Mollusca, have a similar distuubution This 
1s, however, only an imperfect test of the difference, which 1s 
really mach greater than these numbers named imply by 
themselves 

Some genera of fresh-water Mollusca, as Unto, Anodon, Cy clas, 
Lymnea, Planorbi, Paludina, and Bythinia, are very widely 
spread, but a much larger number are restiuicted Thus, if 
Urn: and Anode are extensively distributed, all allied fiesh- 
water genera, hke Afonocondylhea, Afycetopus, Lridina, Spatha, 
Castalia, Abthes ia, and Afudler 7a, wmhabit one or two 1egions at 
the most The same result 1s not found fiom taking an equally 
important group of maune Mollusca, such as Veuertae or 
Car atad@ 

Throughout the maune Inveitebiata, so far as I know, the 
same iule holds good a few geneiic types me 1estiicted to 
particula: seas, the majouty are found in suitable habitats 
throughout a large portion of the globe The manne provinces 
that have been hitherto distinguished, as may be seen by 1e- 
ferrmg to those in Woodward’s ‘* Manual of the Mollusca,” on 
Foibes and Godwin-Austen’s ‘‘ Natuial History of the Emopean 
Seas,” or Fischer’s ‘‘ Manuel de Conchyhologie,” o1 Agassiz’ 
“ Revision of the Echmi” are founded on specific distinctions, 
whilst the terrestiml 1egions me based on generic differences, 
and often on the presence or absence of even larger gioups than 
genera sf 

Botany offeis a still more remarkable example I have just 
referred to Di Oscar Diude’s work (Petermann’s Alettherlunyen, 
Erganzungsheft, No 74, “Die Floremeiche de: Erde”), pube 
lished within the last few months, on the distribution of plants 
Dr Duiude divides the surface of the globe into four gioups of 
floral regions (Florenre:-hsgs uppe), and these again into floial 
regions (Florent eiche), fifteen in number, which are again divided 
into sub-regions (Gedzefe) The first group of floral regions 15 


regions a very great difference m the veitebrafe geneia, and a | the oceanic, compmsing all the marne vegetation of the would, 
s d e 
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and so uniform is this throughout that no separate regions can 
be establashed, so that there 1s but one oceanic to contiast with 
fourteen teriestrial regions 
It 1s impossible to enter finthe: mto this subject now, and I 
can only allude to the evidence ın favour of the existence of 
land-.egions in past times It is scarcely necessary to 1emind 
you of the pioofs aheady accumulated of differences between 
the fauna of distant countries m Tertiary times ‘The Eocene, 
Miocene, and Pliocene Vertebrata of North Ameuica differ quite 
as much fiom those of Europe m the same periods as do the 
genera of the present day, and there was as much distinction 
between the Mammalia of the Himalayas and of Greece when 
the Sıwalık and Pikeimi faunas were living as there ıs now 
In Mesozoic times we have simila: evidence The reptiles of 
the American Jurassic deposits piesent wide differences fiom 
those of the European beds of that age, and the South Afiucan 
reptilian types of the Karoo beds are barely 1epresented else- 
where But there 1s no reason foi supposing that the limits or 
relations of the zoological and botanical regions mm past times 
were the same as they now are It ıs quite certam indeed that 
the distribution of land-areas, whether the great oceanic tract 
has remained unchanged ın its general outlines o1 not, has under- 
gone enormous vailations, and the migration of the terestrial 
fauna and flora must have been dependent upon the presence 
oi absence of land communication between different continental 
tiacts , m othe: words, the te1iestiial regions of past epochs, 
although just as clearly maiked as those of the present day, were 
very differently distributed The remarkable resemblance of 
the floias in the Karoo beds of South Afiica, the Damuda of 
India, and the Coal-Measures of Australia, and the wide difference 
of all from any Ewiopean fossil flora, 1s a good example of the 
former distribution of hfe, whilst it 1s scarcely necessary to 
observe that the present Neotropical and Australian mammals 
resemble those of the same counties m the later Tertiary times 
much more than they do the living Mammalia of other regions, 
and that the Australian mammal fauna 1s in all piobability more 
nearly allied to the forms of life mhabiting Europe m the Mesozoic 
era than to any Eu1opean types of later date If the existing 
mammals of Australia had all become extinct, a deposit con- 
taining then bones would piobably have been classed as 
Mesozoic 
The belief in the forme: universality of faunas and floras 1s 
very much connected with the idea once geneially prevalent, 
and still far fiom obsolete, that the temperature of the earth’s 
surface was formerly uniform, and that at all events until early or 
even Middle Tertiary tumes the Poles were as warm as the 
Equator, and both enjoyed a constant tropical chmate The 
want of glacial evidence from past times in Spitzbergen and 
Greenland, where a temperatuie capable of supporting aiboreal 
vegetation has ceitainly prevailed dming several geological 
penods, 1s counterbalanced by the gradually accumulating proofs 
of Lowe: Mesozoic or Upper Palaeozoic Glacial epochs in South 
Africa, Australia, and, strangest of all, in India Even dunung 
those pernods of the earth’s history where there 1s reason to 
believe that the temperature in high latitudes was higher than it 
now is, evidence of distinct zones of climate has been opseived, 
and quite recently Dr Neumayi,+ of Vienna, has shown that 
the distribution of Cretaceous and Jurassic Cedhalapoda throughout 
the earth’s surface proves that dung those periods the warmer 
and coole: zones of the world existed in the same manne: as at 
present, and that they affected the distribution of marine hfe as 
they do now 
The idea that marme and teestrial faunas and floras weie 
stmilar throughout the world’s surface in past times 1s so ın- 
grained in paleontological science that it will requie many 
years yet before the fallacy of the assumption ıs generally 
admitted No circumstance has contributed more widely to 
the belief than the supposed universal diffusion of the Caboni- 
ferous flora The evidence that the plants which prevailed in 
the Coal-Measuies of Emope were replaced by totally different 
forms in Austiaha, despite the *closest similarity ım the maune 
inhabitants of the two «areas at the period, will probably go fa 
to give the death-blow to an hypothesis that rests upon no solid 
ground of observation Ine vast numbe: of instances it has 
Been assumed that similarity between fossil teriestrial faunas and 
floras’ proves identity of geological age, and, by aiguing m a 
vicious circle, the occurrence of similai types assumed without 
sufficient proof to belong to the same geological period has been 
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alleged as evidence of the existence of simila forms ın distant 
countries at the same time 

In the preceding remarks ıt may perhaps have surprised some 
of my auditory thar I have scarcely alluded to any American 
formations, and especially that I have not mentioned so well- 
krown and interesting a case of conflicting palæontological 
evidence as that of the Laramie group My reason 1s simply 
that there are probably many here who are personally acquainted 
with the geology of the American Cretaceous and Pertiary beds, 
and who are far better able to judge than J am of the evidence as 
a whole ‘To all who are studying such questions m America I 
think it will be more useful to give the details of similar geo- 
logical puzzles from the Eastern Hemisphere than to attempt an 
imperfect analysis of difficult problems in the great Western 
continent s 

Perhaps 1t may be useful, considering the length to which this 
address has extended, to recapitulate the piincipal facts I have 
endeavoured to bring before you These are— 

I That the geological age assigned on homotaxial grounds to 
the Pikermi and Siwahk mammalian faunas 1s inconsistent with 
the evidence afforded by the associated marine deposits 

2 The age similarly assigned on the same data to the different 
series of the Gondwana system of India 1s a mass of contia- 
dictions beds with a Triassic fauna overlying others with 
Rheetic or Jurassic floras 

3 The geological position assigned .on swnila: evidence to 
certain Austialan beds ıs equally contiadictory, a Jurassic flora 
being of the same age as a Caiboniferous maune fauna 

The same is probably the case with the terrestrial and 
hesh-water faunas and floras of South Africa 

5 In mstances of conflicting evidence between teiestiial or 
fresh-water faunas and floras on one side, and marme faunas on 
the othe, the geolog.cal age indicated by the latter 1s probably 
correct, because the contradictions which pievail between the 
avidence afforded by successive terrestrial and fresh-water beds 
are unknown in marine deposits, because the succession of 
terestrial animals and plants in time has been different from the 
succession of marine hfe, and because in all past times the 
diferences between the faunas and floras of distant lands have 
probably been, as they now are, vastly greater than the differ- 
ences between the ammals and plants inhabiting the different 
seas and oceans < 

6 The geological age attributed to fossil terrestrial faunas and 
floras in distant countries on account of the relations of such 
faunas and floras tc those found in European beds has pioved 
erroneous in so large a number of cases that no similai deter- 
minations showd be accepted unless accompanied by evidence 
from marine beds It ts probable in many cases—peihaps m 
the majoiity—where the age of beds has been determined solely 
by the comparison cf land or fresh-water animals or plants with 
those found ın distant paits of the globe, that such deter- 
minations aie incoirect 





SECTION H 
ANTHROPOLOGY 


OPENING ADDRESS BY EDWARD B Tytor, DCL,FRS, 
PRESIDENT OF THE SECTION 


OuR newly-conshtuted Section of Anthropology, now pio- 
moted fiom the lower 1ank of a Depaitment of Biology, holds 
us first meeting under remarkable cncumstances Here m 
Ameca one of the great pioklems of 1ace and civilisation 
comes into close: view than in Ewiope In England anthiopo- 
logists infer from stone arrow-heads and hatchet-blades, laid up 
in burial-mounds or scattered ove: the sites of vanished villages, 
that Stone Age tribes onc®dwelt in the land, but what they 
were like in feature and complexion, what languages they spoke, 
what social laws and ieligion they lived under, are questions 
where speculation has but little guidance from fact Itis very 
different when unde: om feet m Mtntieal are found relics of a 
people who fofneily dwelt here, Stone Age people, as then 1m- 
plements show, though not unskilled in barbaric arts, as 18 seen 
by the oinamentation of then eaithen pots and tobacco-pipes, 
made familia: by the publications of Piincipal Dawson , As we 
all know, the record of Jacques @aitier, published ın the sıx- 
teenth century col.ection of Ramusio, proves by text and diaw- 
ing that here stood the famous palisided town of Hochelaga 
Its inhabitants as his vocabulary shows, belonged to the gioup 
of tribes whose Gord fo1 5 1s wsk—that is to say, they were of 
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the Iroquois stock Much as Canada has changed since then, 
we can still study among the settled Iroquois the type of a race 
lately ın the Stone Age, still trace 1emnants and records of their 
peculiar social mstitutions, and still hear spoken their language 
of stange vocabulary and unfamuilia: structure Peculiar ım- 
portance is given to Canadian anthropology by the piesence of 
such local American types of man, 1epresentatives of a stage of 
culture long p&ssed away m Emope Noi does this by any 
means oust from the Canadian mind the interest of the ordinary 
problems of European anthiopology The complex succession 
of races which make up the pedigiee of the modein Englishman 
and Frenchman, where the descendants perhaps of palæohthic, 
and certainly of neolithic, man have blended with mvading 
Keltic, Roman, Teutonic-ScandMavian peoples-—all this ıs the 
mnheritance of settlers in America as much as of their kinsfolk 
who have stayed in Emope In the present scientific visit of 
the Old to the New World, I propose to touch on some pro- 
minent questions of anthiopology with special ieference to their 
Americag aspects Inasmuch as m an intioductory address the 
p actice of the Association tends to make arguments unanswer- 
able, ıt will be desnable for me to suggest 1ather than dogmatise, 
leaving the detailed treatment of the topics raised to come ın the 
more specialised papers and discussions which form the cunent 
business of the Section 

The term 7 e/usto?ic, invaluable to anthiopologists since Prof 
Daniel Wilson mtroduced it more thgn thirty yeais ago, stretches 
back fiom times just outside the range of wutten history 
into the remotest ages where human iemains o: relics, or other 
moie indirect evidence, justifies the opinion that man existed 
Far back ın these piehistoiic pends, the problem of Quaternary 
man turns on the piesence of his 1ude stone implements in the 
drift gravels and m caves, associated with the remains of what 
may be called for shoitness the mammoth-fauna Not to 1e- 
capitulate details which have been set down ın a hundied books, 
the point to be insisted qn ig how, in the eapetience of those 
who, lıke myself, have followed them since the time of Bouche 
de Perthes, the effect of a quarter of a century’s 1eseaich and 
criticism has been to give Quaternary man a more and more real 
position The clumsy flint pick and its contemporary mammoth- 
tooth have become stock articles in musetims, and every year 
adds new localities where paleolathic 1mplements are found of 
the types catalogued yeais ago by Evans, and in beds agreemg 
with the sections diawn years ago by Prestwich It 1s generally 
admitted that about the close of the Glacial penod savage man 
killed the huge maned elephants, or fled fiom the great hons and 
tigers, on what was then forest-clad valley bottom, m ages before 
the later wate:flow had cut out the present wide valleys 50 o1 
100 feet or more lowe, leaving the remains of the ancient drift- 
beds exposed high on what are now the slopes To fix our ideas 
on the picture of an actual locality, we may fancy ouiselves 
standing with Mi Spuiiellon the old sandy beach of the Thames 
nea Crayford, 35 feet above where the uver now flows two 
miles away in the valley Here we are on the very workshop- 
floor where paleolithic man sat chipping at the blocks of flmt 
which had fallen out of the clk cliff above his head There 
lie the bioken remains of his blocks, the flint chips he knocked 
off, and which can be fitted back mtẹ tnen places, the stuking- 
stones with which the flaking was done, and with these the 
splintered bones of mammoth and tichoihine rhinoceros, possibly 
1emains of meals Moreover, as if to point the contiast between 
the rude paleolithic man who worked these com e blocks, and 
appaiently never tioubled himsgif to seek fo. bette: mateuial, the 
modein vis.tor sees within fifty yaids of the spot the bottle-shaped 
pits dug out in late: ages by neolithic man through tke soil to a 
depth in the chalk wheie a layer of good workable flint supplied 
him with the maternal for his neaw flakes and trimly-chipped 
auow-heads The evidence of caveins such as those of Devon- 
shne and Peuigord, with their revelations of early fwiopean life 
and ait, has been supplemented by many new explorations, with- 
out shaking the conclusion arrived at as to the age known as the 
reindeer period of the northern half of Emope, when the mam- 
moth and cave-bear and their contemporary mammals had not 
yet disappeared, but the close of the Glacial period was merging 
into the times when in England and Fiance savages hunted the 
reindeer for food as the Aictie tiibes of A menca do stl Human 
remains of these early periods are still scarce and unsatisfactory 
for determining 1ace-types Among the latest finds 1s part of a 
skull from the loess, at Podbaba, near Piague, with prominent 
biow-11dges, though less femaikable in this wa} than the cele- 
brated Neandeithal skull št remains the prevailing opimion of 


anatonusts that these very ancient skulls are not apt to show 
extreme lowness of type, but to be ighe: in the scale than, for 
instance, the Tasmaman ‘The evidence increases as to the wide 
range of paleolithic man He extended fai into Asia, where his 
characteristic rude stone implements are plentifully found in the 
caves of Syna and the foot-hills of Madras The question which 
this Section may have especial means of dealing with 1s whether 
man hkewise inhabited America with the great eatinct animals of 
the Quaternary period, if not even earlier 

Among the statements brought forward as to this subject, a 
few aie meie fictions, while others, though entirely genuine, are 
surrounded with doubts, making it difficult to use them for 
anthropological purposes We shall not discuss the sandalled 
human giants, whose footprints, 20 ches long, are declared to 
have been found with the footpiints of mammoths, among whom 
they walked, at Carson, Nevada There is something pictur- 
esque in the idea of a man m a past geological period finding on 
the Pampas the body of a glyptodon, scooping out its flesh, 
setting up its carapace on the ground like a monstious dish-cover, 
and digging himself a burrow to live in underneath this animal 
100f , but geologists have not accepted the account Even in the 
case of so well-known an explorer as tne late Dr [ und, opinions 
are still divided as to whether his human skulls unom the caves 
of Biazil are really contemporary with the bones of megathe- 
uum and the fossil horse One of the latest judgments has been 
favourable Quatrefages not only looks upon the cave-skulls as 
of high antiquity, but 1egards then owners as representing 
the ancestors of the living Indians The high and nairow 
dimensions of the ancient and modern skulls are given in the 
“Ciana Ethnica,” and whatever a similazity of proportions 
between them may piove, it certainly exists Dr Koch’s cele- 
brated flint ar1ow-head, 1ecorded to have been found under the 
leg-bones of a mastodon in Missouri, is still to be seen, and has 
all the appearance of a modern Indian weapon, which raises 
doubt of its being ieally of the mastodon period This ante- 
cedent improbability of remote geological age is felt stili more 
stiongly to attach to the stone pestles and mortars, &c , biought 
forwaid by Mi J D Whitney, of the Califorma Geological 
Suivey, as found by miners in the gold-bearing giavels On the 
one hand, these elaboiate articles of stone-work aie the very 
characteustic objects of the Indian giaves of the distiict, and 
on the othe: the theory that the aurifeious gravels capped by 
lava-flows ae of Tertiary age 1s absolutely denied by geologists 
such as M Jules Marcou m his article on “The Geology of 
Cahfornia” (Buil Soc Géol de France, 1883) It ıs to be 
hoped that the Section may have the oppoitunity of discussing 
D: C C Abbotts implements from Tienton, New Jersey. 
The tutle-back celts, as they are called from their flat and con- 
vex sides, are 1udely chipped from pebbles of the hard argillite 
out of the boulder-bed, but the question 1s as to the position of 
the sand and gravel in which they are found in the bluffs high 
above the present Delaware River The fist opinion come to, 
that the makers of the implements mnhabited America not merely 
afte: but during the gieat Ice Age, has been modified by further 
examination, especially by the report of Mi H Carvill Lewis, 
who consideis the implement-bea1ing bed not to have been de- 
posited by a river which flowed over the top of the boulder-bed, 
but that, at a later period than this would involve, the Delaware 
had cut a channel through the boulde:-bed, and that a subse- 
quent glacier-flood threw down sand and giavel in this cutting 
at a considerable height above the existing 11ve1, burying the.ein 
the ude stone implements ofan Esquimaux race then inhabiting 
the countiy Belt, Wilson, and Putnam have wiitten on this 
question, which I will not puisue further, except by pomting 
out that the evidence fiom the bluffs of the Delaware must not 
be taken by itself, but ın connection with that fiom the terraces 
high above the James River, near Richmond, where Mi C M 
Wallace has hkewise repoited the finding of rude stone instru- 
ments, to whicn must be added other finds fiom Guanajuato, Rio 
Juchipila, and other Mexican localities | 

This leads at once mto the interesting argument how fai any 
existing people aie the descendants and iepresentatives of man 
of the Post-Glacial period The preblem whether the present 
Fsquimaux are such a remnant of an early race 1s one wlich* 
Prof Boyd Dawkins has long worked at, and will, I trust, bring 
forward with full detail in this appropriate place Since he 
stated this view in his work on ‘‘Cave-Hunting,” it has con- 
tinually been cited, whether by way of affi:mation or demal, out 
always wuth that gain to the subject which arises from a theory 
based on distinct facts May I take occasion here to mention 
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as prelyminary the question, Were the natives met with by the 
Scandinavian seafarers of the eleventh century Esquimaux, and 
whereabouts on the coast were they actually found? It may be 
to Canadians a cwious subject of contemplation how about that 
time of history Scandinavia stretched out its hands at once to 
then old and then new home When tne race of bold sea-rovers 
who ruled Normandy and invaded England turned then prows 
into the northern and westein sea, they passed fiom Iceland to 
yet moie inclement Greenland, and thence, according to Ice- 
landic recoids, which are too consistent to be 1efused belief as 
to mam facts, they sailed some way down the American coast 
But where are we to look fo: the most southerly pomts which 
the Sagas mention as reached in Vineland? Where was Keel- 
ness, where Thorvald’s ship ran aground, and Cross-ness, where 
he was buried, when he died by the shzad:mg’s arrow? Rafn, 
in the ‘' Antiquitates Amenicanee,” confidently maps out these 
places about the promontoiy of Cape Cod, ın Massachusetts, 
and this has been 1epeated since from book to book I must 
plead guilty to having cited Rafn’s map before now, but when 
with reference to the present meeting I consulted our leained 
editor of Scandinavian records at Oxford, Mr Gudbiand Vig- 
fusson, and afterwards went through the orginal passages in 
the Sagas with Mı York Powell, I am bound to say that the 
voyages of the Noithmen ought to bereduced to more moderate 
limits It appeais that they ciossed from Gieenland to Labra- 
dor (Helluland), and thence sailing more o1 less south and west, 
in two stretches of two days each they came to a place near where 
wild grapes grew, whence they called the country Vineland 
This would, therefore, seem to have been somewhere about the 
Gulf of St Lawience, and it would be an interesting object for 
a yachting ciuise to try down fiom the east coast of Labrador a 
fair four days’ sail of a Viking ship, and identify, 1f possible, the 
sound between the island and the ness, the 11ver 1unning out of 
the lake into the sea, the long stretches of sand, and the other 
local features mentioned in the Sagas While this 1s in the 
printers’ hands, I hear that a paper somewhat to this same effect 
may come before the Geogiaphical Section, but the matter con- 
cerns us here as bearing on the southern limit of the Esquimaux 
The skralimgs who came on the sea in skin canoes (Audhketpr), 
and hurled their spears with slings (valsiongva), seem by these 
very facts to have been probably Esquimaux, and the men- 
tion of their being swarthy, with great eyes and bioad cheeks, 
agrees tolerably with this The statement usually made that 
the word skrang meant ‘dwarf’ would, if correct, have 
settled the question , but, unfortunately, there 1s no real walant 
for this etymology If we may take it that Esquimaux &co 
years ago, before they had ever found their way to Greenland, 
were hunting seals on the coast of Newfoundland, and canboo 
in the forest, their life need not have been very unlike what it 1s 
now in their Arctic home Some day, perhaps, the St Law- 
rence and Newfoundland shores will be searched for relics of 
Esquimaux life, as has been done with such success m the Aleutian 
Islands by Mı: W H Dall, though on this side of the conti- 
nent we can haidly expect to find, as he does, traces of long 
residence, and 11Sse fiom a still lower condition 

Surveying now the vast series of so-called native, or indige- 
nous, tribes of North and South America, we may admit that 
the fundamental notion on which Ameuican anthropology has to 
be treated is its relation to Asiatic This kind of research is, 
as we know, quite old, but the recent advances of zoology and 
geology have given it new bieadth as well as facility The 
theories which account for the wide-lying Amencan tribes, dis- 
connected by language as they are, as all descended fiom ances- 
tors who came by sea in boats, or across Behring’s Straits on the 
ice, may be felt somewhat to stia.n the probabilities of migra- 
tion, and are likely to be remodelled under the information now 
supplied by geology as to the distiibution of animals It has 
become a familiar fact that the quidse, or horse-like animals, 
belong even moe remarkably to the New than to the Old 
World gheire was platnly I@hd-connection between America 
and Asia foi the horses whose remains are fossil in America to 
have been genetically connected w.th the horses 1e-:ntroduced 
from Europe The deer mey have passed from the Old World 
“into North America in the Pliocene period, and the opinion 1s 
strongly held that the camels came the othe way, originating 1n 
Ameca and spreading thence mto Asia and Afiica The 
mammoth and the reindeer did not cross over a few thousand 
years ago by Beluing’s Stiaits, for they had been since Pleis- 
tocene times spread over the noith of what was then one 
continent To realise this ancient land-junction of Asia and 


America, this ‘‘ Tertiary-bridge,” to use Prof Marsh’s expres- 
sion, 1t 1s instructive to look at Mr Wallace’s chart of the pre- 
sent soundings, observing that an elevation of under 200 feet 
would make Behring’s Straits land, while moderately shallow 
sea extends southward to about the line of the Aleutian Islands, 
below wh.ch comes the plunge into the ocean depths If, then, 
we are to consider Amer:.ca as having 1eceived ifs human popu- 
lation by ordinary migiation of successive tribes along this high- 
way, the zmportance 1s obvious of deciding how old man 1s in 
America, and how long the continent 1emained united with Asia, 
as well as how these two difficult questions are bound up fo- 
gether in their bearing on anthropology Leaving them to be 
settled by more competent judges, I will only point out that the 
theory of northein migration on dry land ts after all only a re- 
vival of an old opmion which came naturally to Acosta in the 
sixteenth century, because Behiing’s Straits were not yet known 
of, and was held by Buffon in the eighteenth, because the zoo- 
logical conditions compelled him to suppose. that Behring’s 
Straits had not always been there Such a theory, whatever 
the exact shape it may take, seems wanted for the explanation 
of that most obvious fact of anthropology, the analogy of the 
indigenes of America with Asiatics, and more especially with 
East and North Asiatics or Mongoloids This broad race- 
generalisation has thrust itself on every observer, and each has 
an instance to mention My own paiaticular*instance 1s derived 
from inspection of a paity af Botocudo Indians lately exhibited 
m London, who in pope: clothifg could have passed without 
questior. as Thibetans or Siamese Now when ethnologists like 
Dr Picxeiing remark on the South Asiatic appearance of Cali- 
fornian tribes, 1t ıs open to them to argue that Japanese sailors ° 
of junks wiecked on the coast may have founded families there 
But the Botocudos are far south and on the othe: side of the 
Andes, rude dwellers in the forests of Brazil, and yet they ex- 
hibit ın an eatreme form the Mongoloid character which makes 
America to the anthiopologist pare and paicelof Asia Looked 
at in this light, there is something suggestive in ow still giving 
to the natives of Ameiica the name of Indians, the idea of 
Columbus that the Canbs weie Asiatics was not so abswd 
after all 

It ıs perhaps hardl¥ needful now to protest against stretching 
the generalisation of Americam uniformity too fai, and taking 
literally Humboldt’s saying that he who has seen one American 
has seen all The common characte: of American tubes, from 
Hudson’s Bay to Tieira del Fuego, though more homogeneous 
than on any othe: tract of the world of similar extent, admits of 
wide subvauation How to distinguish and measure this sub- 
variation 1s a problem in which anthiopology has only reached 
unsatisfactory results The broad distmctions which are plainly 
seen aie also those which are ieadily defined, such as the shape 
of the nose, curve of the lips, o the projection of the cheek- 
bones But all who have compared such Ameican races as 
Aztecs and Ojibwas must ®%e sensible of extreme difficulty in 
measuiing the piopoitions of an average facial type The 
attempt to give in a single pair of poitiaits a generalised national 
type has been tried—for mstance, m the St Peteisbmg set of 
models of 1aces at the Exhibition of 1862 But done merely by 
eye, as they weie, they weie not so good as well-chosen mdi- 
vidual portraits It would be most desnable that M: Francis 
Galton’s method of photogiaphs supe: posed so as to combine a 
group of individuals into one generalised poitrait, should have 
a thorough tial on groups of Thoquois, Aztecs, Cabs, and 
other tiibes who are so far homaqgeneous m feature as to lend 
themselves to form an abstiact poitrait A set of American 
races thus ‘‘ Galtonised” (if I may com the teim) would very 
likely be so distinctive as to be accepted in anthropology 
Cianiological measurement @as been largely applied in America, 
but unfortunately ıt was set wrong fo. years by the same mis- 
leading tendency to find a unifoimity not really existent Those 
who wish to judge Moiton’s dictum applied to the Scioto 
Mound skull, ‘‘the perfect type *of Indian conformation, to 
which the skuMs of all the tubes from Cape Horn to Canada 
more or Jess approximate,” will find facts to the contrary set 
forth in Chap XX. of Wilson’s ‘‘ Prehistoric Man,” and in 
Quatrefages and Hamy, ‘‘Crama Ethmica ” American crania 
1eally differ so much that the hypothesis of successive migrations 
has been biought in to account for the brachycephalic skulls of 
the mound-builders as compared with living Indians of the dis- 
trict Among mino: 1ace-divisions, as one of the best established 
may be mentiofled that which in this district brings the Al- 
gonquin and hhoquois together into ehe dolichocephalic divesion , 
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yet even heie some divide the Algonquins into two groups by 
their varying breadth of skull What may be the interpretation 
of the cranial evidence as bearmg on the American problem it 
would be prematue to say , at present all that can be done ıs 
to systematise facts It ıs undisputed that the Esquimaux in 
their complexion, hair, and features approximate to the Mongo- 
lord type of Worth Asia , but when it comes to camal measure- 
ment the Esquimaux, with their narrower skulls, whose propor- 
tion of breadth to length 1s only 75 to 80, are fa: from conform- 
ing to the broad-skulled type of North Asiatic Mongoloids, 
whose average index 1s toward 85 Of this divergence I have 
no explanation to offer, ıt wlustiates the difficulties which have 
to be met by a young and imperfect science 

To clea: the obscurity of race-problems, as viewed from the 
anatomical standing point, we naturally seek the help of lan- 
guage Of late years the anthropology of the Old World has 
had ever-incieasing help from comparative philology In such 
investigations, when the philologist seeks a connection between 
the larfguagts of distant regions, he endeavours to establish both 
a common stock of words and a common giammatical structure 
For instance, this most perfect proof of connection has been 
lately adduced by Mr R H Codrington in support of the view 
that the Melanesians and Polynesians, much as they differ in 
skin and han, speak languages which belong to a common 
stock A more adventurous theory is that of Lenormant and 
Sayce, that the old Chaldean larguage ıs connected with the 
Tatar gioup, yet even here there is an a prior: case based at 
once on analogies of dictionary and grammar The compara- 
tive method becomes much weaker when few or no words can be 
claimed as simflar, and the whole burden of proof has to be 
borne by similar modes of woid-formation and syntax, as, for 
example, in the researches of Aymomier and Keane tending to 
trace the Malay group of languages into connection with the 
Khmer or Cambodian Within Ameca the philologist uses 
with success the strong metod of combined dictionary and gram- 
mar in orde: to define his gieat language-gioups, such as the 
Algonquin, extending from Hudson’s Bay to Virgima, the Atha- 
bascan, from Hudson’s Bay to New Mexico, both crossing 
Canada in then vast range But attempts to trace analogies 
between lists of words in Asiatic and American languages, 
though they may have shown sme similaiities deserving further 
inquiry, have hardly proved an amount of correspondence beyond 
what chance coincidence would be capable of producing Thus 
when ıt comes to judging-of affinities between the great Ameri- 
can Janguage-families, or of any of them, with the Asiatic, there 
is only the weaker method of structure to fall back on Heie 
the Esquimaux analogy seems to be with North Asiatic lan- 
guages It would be defined as agglutinative-suffixing, or, 
to put the definition practically, an Esquimaux word of how- 
evel portentous length, 1s treated by looking out in the dictionary 
the first syllable or two, which will be the 1oot, the rest being a 
string of modifying suffixes The“Esqeimaux thus presents in 
an exaggerated form the characteustic structure of the vast Unal- 
Altaic o Tmanian group of Asiatic languages In studying 
American languages as a whole, the first step 1s to discard the 
generalisation of Duponceau as toghe Ameiican languages from 
Greenland to Cape Horn being united together, and distin- 
guished from those of othe: parts of the woild by a common 
characte: of polysynthetism, or combining whole sentences into 
words The real divergences of structue in American language- 
families are brought clearly into view in the two dissertations of 
M Lucien Adam, whichaie the most valuable papers of the Congrès 
International des Americanistes Making special examination 
of sixteen languages of Noith and South Ameiica, Adam con- 
siders these to belong to a number of independent o1 ineducible 
families, as they would have bed&, he says, ‘“‘had thee been 
primitively several human couples ” It may be worth suggesting, 
however, that the task of the philologer 1s to exhaust every 
possibility of discovering connections between languages before 
fallung back on the extiemé hypothesis of independent origins 
These American language-families have grammatical tendencies 
In common, which suggest original relationship, and in some of 
these even coriespond with languages of othe: regions in a way 
which may indicate connection rather than chance For instance, 
the distinction of gender, ddt by sex as male and female, but by 
life as animate and inanimate, 1s familiar in the Algonquin 
group, in Cree muskesin = shoe (mocassin) makes its plural 
muskesind, while eskwayū = woman (squaw) makes its plual 
eskwaywuk Now, this hind of gender is not petuliar to Ameca, 
but*appeais in South-East®Asia, as for yastance in the Kol lan- 
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guages of Bengal In that Asiatic district also appears the habit 
of infixing, that is, of modifying roots or words by the inseition 
of a letter or syllable, somewhat as the Dakota language inserts 
a pronoun within the verb-ioot itself, or as that remarkable lan- 
guage, the Chocta, alteis its verbs by inseitions of a still more 
violent character Again, the distinction between the inclusive 
and exclusive pronoun we, according as it means ‘‘ You and I” 
or ‘‘they and I,” &c (the want of which is perhaps a ‘lefect in 
Enghsh), 1s as familiar to the Maori as to the Onbwa Whether 
the languages of the Amenican tribes be regarded as derived 
from Asia or as separate developments, their long existence on 
the American continent seems unquestionable Had they been 
the tongues of tribes come within a short time by Behung’s 
Straits, we should have expected them to show clea connection 
with the tongues of theu kindred left behind m Asia, just as the 
Lapp m Emope, whose ancestors have been separated foi thou- 
sands of yeais fiom the ancestors of the Ostyak or the Turk, still 
shows ın his speech the traces of then remote kinship The 
problem how tiibes so similar in physical type and cultme as the 
Algonquins, lhoquois, Sioux, and Athabascans, should adjoin 
one another, yet speaking languages so separate, 1s only soluble 
by influences which have had a long period of time to work m 
The compaiison of peoples according to their social framework 
of family and tube has been assuming more and moire importance 
since it was biought forward by Bachofen, McLennan, and 
Mogan One of its broadest distinctions comes into view with- 
in the Dominion of Canada The Esquimaux are patiarchal, 
the fathe: being head of the family, and descent and mneiitance 
following the male lme But the Indian tribes furthe: south are 
largely matriarchal, 1eckoning descent not on the father’s but the 
mother’s side In fact, ıt was thiough becoming an adopted 
lhoquois that Morgan became aware of this system, so foreign 
to European ideas, and which he supposed at first to be an 
isolated pecuhauty No less a person than Herodotus had fallen 
into the same mistake over 2000 years ago, when he thought the 
Lykians, in taking then names from then mothers, were unlike all 
other men It1s now, howeve1, an accepted matter of anthropology 
that in Herodotus’s time nations of the civilised world had passed 
thiough this matiiaichal stage, as appeais from the survivals of ıt 
retained in the midst of their newer patriarchal institutions For 
instance, among the Arabs to this day, strongly patiiarchal as 
then society 1s 1m most i1espects, there survives that most matri- 
archal idea that one’s nearest relative 1s not one’s father but 
one’s maternal uncle , he 1s bound to his sister’s children by a 
‘closer and holier tie” than paternity, as Tacitus says of the 
same conception among the ancient Germans Obviously great 
interest attaches to any accounts of existing tubes which pre- 
serve for us the explanation of such social phenomena, Some 
of the most instructive of these are too new to have yet found 
their way into oui treatises on early institutions, they are ac- 
counts lately published by Dutch officials among the non-Islam- 
ised clans of Sumatra and Java G A Walken, ‘‘ Over de 
Verwantschap en het Huweliks en Erfrecht byy de Volhen van 
den Indischen Archipel,” summauises the account put on record 
by Van Hasselt as to the life of the Malays of the Padang 
Highlands of Mid-Sumata, who are known to represent an 
early Malay population Among these people not only kinship 
but habitation follows absolutely the female line, so that the 
numerous dwellers in one great house are all connected by de- 
scent fiom one mother, one generation above another, childien, 
then mothers and maternal uncles and aunts, then grandmother» 
and maternal gieat-uncles and great-aunts, &c There are in 
each district several swf or mothe-clans, between persons born 
m which mairiage 1s forbidden Heie then appear the two well- 
known rules of female descent and exogamy, but now we come 
into view of the remaikable state of society that, though mar- 
nage exists, 11 does not form the household The woman 
remains in the maternal house she was born ın, and the man 
remains 1n his, his position 1s that of an authorised visitor , 1f 
he will, he may come ove: and*help her ın the rice-field, but he 
need not, over the children he has no control whatever, and 
were he to presume to order or chastise them, their natural 
guardian, the mother’s biother  awak), would iesent it as 
an afiont The law of female descent and its connected 
rules have as yet been mostly studied among the native 
Amenicans and Australians, where they have evidently under- 
gone much modification Thus 150 yems ago Father Lafitau 
mentions that the husband and wife, while in fact moving mto 
one anothe:’s hut, or settmg up a new one, still kept up the 
matiaichal idea by the fiction that, neithe: he nor she quitted 
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ther owp maternal house But m the Sumatra distuict just 
refelled to, the matiaichal system may still be seen m actual 
existence, in a most extieme and piobably early form If, led 
by such new evidence, we look at the map of the world fiom this 
point of view, there discloses itself a remaikable fact of social 
geogiaphy It is seen that matiaicha] exogamous society, that 
1S, society with female descent and prohibition of marnage within 
the clan, does not crop up here and there, as if it were an 
isolated invention, but characterises a whole vast iegion of the 
world Ifthe Malay district be taken as a centre, the system of 
intermarrying mother-clans may be followed westwaid into Asia, 
among the Garos and other hill-tribes of India Eastwaid fiom 
the Indian Archipelago it pervades the Melanesian islands, with 
remains in Polynesia , 1t prevails widely in Australia, and stretches 
north and south in the Americas This immense distet 1epie- 
sents an area of lower culture, wheie matuiarchalism has only in 
places yielded to the patriarchal system, which develops with 
the idea of property, and which, in the other and moie civilised 
half of the globe, has carried all before ıt, only showing in 
isolated spots and by relics of custom the forme: existence of 
matriarchal society Suchageogiaphical view of the matriaichal 
region makes intelligible facts which while not thus seen together 
weie most puzzling When years ago Su George Grey studied 
the customs of the Australians, it seemed to him a singular co- 
incidence that aman whose mateinal family name was Kangaroo 
might not marry a woman of the same name, just as 1f he had 
been a Huron of the Bear or Tutle totem, prohibited accord- 
ingly fiom taking a wife of the same But when we have the 
facts more completely before us, Austiaha and Canada are seen 
to be only the far ends of a world-distnict pervaded by these ideas, 
and the problem becomes such a one as natuialists are quite 
accustomed to Though Montieal and Melbourne aie far apart, 
it may be that im prehistoric times they were both connected with 
Asia by lines of social imstitution as 1eal as those which in 
modern times connect them through Emope Though it 1s 
only of late that this problem of ancient society has received 
the attention ıt deserves, ıt 1s but fair to mention how long ago 
its scientific study began in the pat of the woild where we are 
assembled Fathe: Lafitaun, whose ‘‘ Mcems des Sauvages 
Ameériquains ” was published m 1724, carefully describes among 
the Ihoquois and Huions the system of kinship to which Mor- 
gan has since given the name of ‘‘classificatory,” whee the 
mother’s sisters aie 1eckoned as mothers, and so on It is 1e- 
maikable to find this acute Jesuit missionary alieady pointing 
out how the idea of the husband being an intiudei in his wife’s 
house bears on the pretence of surreptitiousness in mariage 
among the Spartans He even 1ationally inte:piets m this way 
a custom which to us seems fantastic, but which 1s a most serious 
obseivance among 1ude tribes widely-spread overtheworld A 
usual form of this custom 1s that the Fusband and his parents- 
in-law, especially his mother-m-law, consider it shameful to 
speak to or look at one another, hiding themselves or getting 
out of the way, at least in pretence, if they meet The comic 
absurdity of these scenes, such as Tanne: desciibes among the 
Assiniboins, disappems if they are to de understood as a legal 
célemony, implying that the husband has nothing to do with 
his wife’s family To this part of the would also belongs a word 
which has been mote effective than any treatise in binging the 
matilarchal system of society into notice This is the term 
totem, introduced by Schoolciaft to desciibe the mothei-clans of 
the Algonquims, named ‘‘ Wolf,” ‘Bea,’ &c Unluckily the 
word 1s wrongly made Piof Max Mulle has lately called 
attention to the remaik of the Canadian philologist Father 
Cuoq (N O Ancien Missionnarre), that the word 1s properly ote, 
meaning ‘‘ family maik,” possessive ozem, and with the personal 
plonoun send otent, “my family maik ” Ait ofem, © thy family 
mark ” It may be seen in Schoolciaft’s own sketch of Algon- 
qun grammar how he erroneously made from these a word 
totem, and the question ought perhaps to be gone mto im this 
Section, whether the term had best be kept up o1 amended, or 
a new term substituted Itis quite worth while to discuss the 
name, considering what an important question of anthiopology 
18 Involved ın the institution at expresses In this region there 
‘Were found Iroquois, Algonquins, Dakotas, separate m language, 
and yet whose social hfe was iegulated by the matziarchal 
totem structme May ıt not be mfened from such a state of 
things that social institutions form a deeper-lying element m 
man than language or even physical 1ace-type? This is a 
problem which presents itself for se1ious discussion when the 
evidence can be brought moge completely together 
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It 1s obvious that ın this speculation, as in othe: problems 
now piesenting themselves in anthropology, the question of the 
antiquity of man hes at the basis Of late no gieat progress has 
been made toward fix.ng a scale of calculation of the human 
penod, but the arguments as to time required foi alterations m 
valley-levels, changes of fauna, evolution of iaces, languages, 
and culture, seem to converge more conclusively than ever 
toward a human period short indeed as a fiaction of geological 
time, but long as compared with historical or chronological time 
While, howeve1, 1t 1s felt that length of time need not debar the 
anthropologist from hypotheses of development and migration, 
there 1s more caution as to assumptions of millions of years 
where no arithmetical basis exigts, and less tendency to treat 
everything prehistorie as necessaiily of extreme antiquity, such 
as, for imstance, the Sw.ss lake-dwellings and the Central 
American temples There are certain problems of Ametican 
anthopolozy which are not the less interesting for involving no 
consideiations of high antiquity , indeed they have the advan- 
tage of being within the check of history, thou,h not themselves 
belonging to ıt 

Humboldt’s argument as to traces of Asiatic influence in 
Mexico 1s one of these The fom ages in the Aztec picture- 
wiitings, ending w.th catastrophes of the four elements, eath, fire, 
an, water, compared by him with the same sgheme among the 
Banyans of Surat, is a stiong piece of evidence which would be- 
come yet stronger if the Hindeo book could be found fiom which 
the account 1s declared to have been taken Not less cogent 1s 
his comparison of the zodiacs or calendai-cycles of Mexico and 
Central America with those of Eastern Asia, such as that by 
which the Japanese reckon the Sixty-year cyclé by combining 
the elements senatım with the twelve animals, Mouse, Bull, 
Tiger, Haue, &c , the present year 1s, I suppose, the second 
watel-ape year, and the time of day 1s the goat-hour Hum- 
boldt’s case may be reinfoiced by the consideration of the 
magical employment of these zod@acsein the Old and New 
World ‘lhe description of a Mexican astiologei, sent foi to 
make the a1iangements for a maniage by compaung the zodiac 
animals of the bnthdays of biide and bridegioom, might have 
been written almost exactly of the modein Kalmuks, and in 
fact ıt seems connected m ougm with similar rules in ow own 
books of astiology Magic is Sf gieat value in thus tracmg 
communication, duect 21 induect, between distant nations The 
powe of lasting and tiavelling which it possesses may be ım- 
stanced by the 1ock-pictmes fiom the sacred Roches Peicées of 
Manitoba, sketched by Dı Dawson, and published ın his father’s 
volume on ‘Fossil Man,” with the piopei caution that the 
pictures, or some of them, may be modein Besides the rude 
pictures of dee: and Indians and then huts, one sees with surprise 
a pentagiam moie neatly diawn than that defective one which 
let Mephistopheles pass Faust’s thieshold, though it kept the 
demon m when he had got there Whethei the Indians of 
Manitoba learnt the magati e fiom the white man, o1 whether 
the white man did it himself ım jest, ıt proves a lme of intei- 
course stietching back 2500 yeais fo the time when it was fust 
drawn as a geometrical diagiam of the school of Pythagoras 
To 1etuin to Humboldt’s azignent, if there was communication 
fiom Asia to Mexico before the Spamsh Conquest, ıt ought to 
have brought othe: things, and no things tiavel more easily than 
games I noticed some yeais ago that the Aztecs are descitbed 
by the old Spanish wiiters as playing a game called pavoll;, 
wheie they moved stones on the squares of a cioss-shaped mat, ac- 
coiding to the throws of seans markalon oneside The desciiption 
minutely conesponds w.th the Hindoo game of gachzst, played in 
like manne with cownies instead of beans , this game, which is an 
ea.ly vauety of bachgammon, is well known m Asia, whence ıt 
seems to have found its way m® Ameca Fiom Mexico it passed 
into Sonora and Zacatezas, much bioken down, but retaining its 
name, and it may be tiaced still fuithe: mto the game of plum- 
stones among the Iroquois and othe: tubes Now, 1f the proba- 
bility be granted that these various A’merican notions came fiom 
Asia, then umpoftation would not have to do w.th any 1emotely 
ancient connection between the two continents The Hindoo 
element-catastrophes, the East Asiatic zodiac-calendais, the 
game of backgammon, seem none of them extiemely old, and 
it may not be a thousand years sufce they 1eached Amenica 
These are cases in which we may reasonably sup} ose communi- 
cation by seafarers, perhaps even in some of those junks which 
are brought across so often by the ocean cmient and wrecked 
on the Califoimia’ coast In connection with ideas borrowed 
fiom Asia there anses tye question, Feow did the Mexicans tnd 
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Peruvians become possessed of bronze? Seemg how imperfectly 
it had established itself, not even dispossessing the stone imple- 
ments, I have long believed it to be an Asiatic importation of 
no great antiquity, and it is with great satisfaction that I find 
such an authority on prehistoric archeology as Prof Worsaae 
comparing the bronze implements m China and Japan with 
those of Mexico and Peru, and declarmg emphatically his 
opinion that® bronze was a modern novelty mtroduced into 
Ameiica While these items of Asiatic culture in America are 
so localised as to agree best with the hypothesis of communica- 
tion far south acioss the Pacific, there are others which agree 
best with the routes far north A remarkable piece of evidence 
pointed out by General Pitt-Rivers is the geographical distribu- 
tion of the Tatar o1 compositeebow, which in construction 1s un- 
like the long-bow, being made of several pieces spliced together, 
and which ıs bent backwards to string 1t This distinctly Asiatic 
form may be followed across the region of Behring’s Straits into 
America among the Esquimaux and northern Indians, so that it 
can hardly be doubted that its coming into Ameuca was bya 
northern line of migiation This important movement ın culture 
may have taken place ın 1.emotely ancient times 

A brief account may now be given of the present state of in- 
formation as to movements of civilisation within the double 
continent of America Conspicuous among these 1s what may 
be called the norshward duft of civilisation which comes well 
into view in the evidence of botanists as to cultivated plants 
Maize, though allied to, and pi»bably genetically connected 
with, an Old Would graminaceous family, 1s distinctly American, 
and is believed by De Candolle to have been brought mto culti- 
vation m Peru, whence it was carried fiom tribe to tribe up mto 
the north To see how closely the two continents aie connected 
in civilisation, one need only look at the distribution on both of 
maize, tobacco, and cacao It 1s admitted as probable that fiom 
the Mexican and Central American i1egion agricultme tiavelled 
noithward, and became established among the native tribes 
This direction may be “clearly traced m a sketch of then agrı- 
cultme, such as 15 given in Mi Lucien Cari’s pape on the 
** Mounds of the Mississipp1 Valley ” The same staple cultiva- 
tion passed on from place to place, maize, haricots, pumpkins, 
fo. food, and tobacco for luxury Agricujture among the Indians 
of the great lakes is plamly seep to have been an imported craft 
by the way m which it had spread to some tribes but not to 
others The distiibution of the potters art 1s s.milaily partial, 
some tribes making good earthen vessels, while others still boiled 
meat in its own skin with hot stones, so that it may well be 
supposed that the arts of giowig corn and making the eaithen 
pot to boil the hominy came togethe: fom the moe crvilied 
nations of the south Wath this northward duft of civilisation 
othe: facts harmonise Theresearches of Buschmann, published 
by the Beilin Academy, show how Aztec woids have become 
embedded ın the languages of Sonora, New Mexico, and up the 
western side of the continent, which could not have spread there 
without Mesican inteicouise extend: fai north-west This 
indeed has left many traces still discernible in the industrial and 
decorative ats of the Pueblo Indians Along the comses of 
this noithwaid duft of culture remain two remarkable series 
of structures probably connected evith it The Casas Grandes, 
the fortified communal banacks (f I may so call them) 
which piovided house-:oom foi hundieds of famihes, excited 
the astonishment of the emily Spanish exploieis, but are only 
beginning to be thoroughly descmbed now that such districts 
as the Taos Valley have come within ieach by the ral- 
1oads across to the Pacific * The accounts of these village-forts 
and then inhabitants, drawn up by Major J] W Powell, of the 
Bureau of Ethnology, and Mr Putnam of the Peabody Museum, 
disclose the old communistic sociegy surviving in modern times, m 
instructive comment on the philosophers who ate seeking to return 
toit It would be prematwe im the present state of mfoima- 
tion to decide whether Mr J L Mogan, in his woik on the 
** Houses and House-lhfe of the American Aborigmes,” has 
realised the conditions of the pioblem Itas plausible to sup- 
pose with him a connection between the communal dwellings of 
the American Indians, such as the Iroquois long-house with 1ts 
many famuly hearths, with the more solid buildings mhabıted on 
a similar social principle ky tribes such as the Zufis of New 
Mexico Morgan was so much a man of genius, that his specu- 
lations, even waen at variance with the general view of the 
facts, are alway» suggestive This 15 the case with his attempt 
to account for the o1gansation of the Aztec Qate as a highly- 
devéloped Indian tribal community, and even to explain the 
maily-icomed stone palafes, as they ære called, of Central 
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America, as bemg huge communal dwellings lke those of the 
Pueblo Indians Iwill not go further into the subject here, 
hoping that ıt may be debated in the Section by those far bette 
acquainted with the evidence I need not, foi the same reason, 
do much more than mention the mound-buildei», nor enter 
largely on the literature which has giown up about them since 
the publication of the works of Squier and Davis Now that 
the idea of their being a separate race of high antiquity has died 
out, and then earthworks with the implements and ornament» 
found among them are biought into comparison with those of 
other tribes of the country, they have settled into 1epresenta- 
tives of one of the most notable stages of the northward drift 
of culture among the mdigenes of America 

Concluding this long survey, we come to the practical ques- 
tion how the stimulus of the piesent meeting may be used to 
promote anthiopology 1m Canada It 15 not as if the work were 
new here , indeed some of ıts best evidence has been gathered 
on this ground from the days of the French missionaries of the 
seventeenth century Naturally, ın this part of the country, the 
rudimentary stages of thought then to be found among the 
Indians have mostly disappeaied For instance, m the native 
conceptions of souls and spnits the crudest animistic ideas were 
in full force Dreams were looked on as real events, and the 
phantom of a living or a dead man seen in a dieam was con- 
sidered to be that man’s personality and life, that 1s, his soul 
Beyond this, by logical extension of the same tiain of thought, 
every animal or plant or object, inasmuch as its phantom could 
be seen away from its material body ın dieams or visions, was 
held to have a soul No one eve: found this primitive concep- 
tion ın more perfect form than Father Lallemant, who desciibes, 
in the “ Rélations des Jesuites ” (1626), how, waen the Indians 
buried kettles and ftus with the dead, the bodies of these things 
remaimed, but the souls of them went to the dead men who used 
them So Father Le Jeune describes the souls, not only of men 
and animals, but of hatchets and kettles, crossing the water to 
the Gieat Village out in the sunset The gen uneness of this 
idea of object-souls 15 proved by othe: independent explorers 
finding them elsewhere in the woild Two of the accounts most 
closely tallying with the Amean come fiom the Rev Dr 
Mason, ın Burmah, and the Rev J Wilhams, in Fy: That ıs 
to say, the most characteristic development of eaily animism 
belongs to the same 1egion as the most characteristic develop- 
ment of matriarchal society, extending fiom South-East Avia 
into Melanesia and Polynesia, and North and South America 
Every one who studies the history of human thought must see 
the value of such facts as these, and the impoitance of gathering 
them up among the rude tribes who preserve them, before they 
pass into a new stage of cultue AIl who have read Mi Hale's 
studies on the Hiawatha legend and othe: Indian folk-lore, must 
admıt that the native traditions, with then fragments of 1eal 
history, and their meidental touches of native religion, ought 
never to be left to die out umrecoided In the Dommion, espe- 
cially in its outlymg distiicts towaid the Arctic region and over 
the Rocky Mountains, there 1s an enormous mass of anthropo- 
log:cal mateital of high value to be collected, but thi, collection 
must be done within the next generation, or there will be little 
left to collect The small gioup of Canadian anthropologists, 
able and energetic as they are, can manage and contiol this work, 
but cannot do it all themselves What 1s wanted is a Canadian 
Anthropological Society with a stionge: oigan.sation than yet 
exists, able to arrange explorations in promising distiicts, to 
circulate questions and 1equirements among the proper people 
in the proper places, and to lay a new burden on the shoulders 
of the aheady hard-worked professional men and othe: educated 
settlers through the newly-opened country, by making them mves- 
tigetois of local anthropology The Canadian Government, which 
has well deseived the high reputation ıt holds thicughout the 
world for wisdom and liberality in dealing with the native titbes, 
may 1easonably be asked to support more thorough exploration, 
and collection and publication epf the results, in firendly rivalry 
with the United States Government, which has in this way fully 
achnowledged the obligation of making the colonisation of new 
lands not only promotive of national wealth but serviceable to 
science Itis not forme to do hore here, and now, than to 
suggest practical steps towaids this end My laying before the 
Section so diffusrve a sketch of the problems of anthropology 
as they present themselyes in the Dominion has been with the 
underlying intention of calling public notice to the important 
scientific work now standing 1eady to Canadian nand», the ùn- 
deitaking of which it 1s to be hoped will be one outcome of this 
visit of the British Association to Mentreal 
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FOR several months past I have anxiously considered how I 

could best discharge the honomable duty which has been 
intrusted fo me this evening I have to delive: an astronomical 
discourse, and to do my very utmost to make that discourse 
adequate to the subject, adequate to this laige and cultivated 
audience, and adequate to the memorable occasion on which the 
British Association has fist crossed the Atlantic Ocean 

I propose to addiess you this evening on the subject of comets, 
but it will be readily understood that, of a subject so vast and so 
elaborate, only a slender pioportion can be compuised within a 
single lecture The fust question to be decided was how to 
select from the vast mass of mateials those which would be most 
suitable fo. oui discussion this evenmg To describe the natural 
history of comets with any approach to completeness would be a 
very tedious, indeed almost an endless, task We must rather 
select those episodes in the history which have especially added 
to our knowledge, and enabled us to obtain a i1ational view of 
the whole subject Does not Longfellow tell us how :mpossible 
1t would have been for him to portiay the fortunes of Evangeline 
throughout every detal? He has only d.sclosed to us the 
picturesque and eventful phases of that history May I be per- 
mitted to say that I desire to theat my subject in a similar manner, 
and while concentiating my attention on the 1eally ımpoıtant 
matters I shall yet follow the wanderers’ footsteps, “not through 
each devious path, each changeful yea: of existence ” 

In pursuance of this scheme I shall at a single blow lop off all 
the earhe: parts of the history The great primitive discoveries 
of the characte: of comets and of their movements must be 
entirely omitted The splendid researches of Sir Isaac Newton, 
and the classical achievement of Halley, are among this class 
They are no doubt familia: to every culuvated mind, for they 
belong to that wondious aliance between mathematics and 
astionomy which imparts a thrill of pleasme to the geneous 
mtellect They ae not for om discussion to-night 

I shall only address you upon the more 1ecent acquisitions to 
our knowledge of comets, and in order to give definiteness to 
our programme, I shall select a certam epoch not yet twenty 
yeais old, which ıs ta bound our 1etrospect into time past There 
1s a special appropuiateness in the choice of the year 1866 as a 
staiting point for the modein history of comets A very memor- 
able occuence in that year attracted” universal attention, and 
threw much and quite unexpected light on the natwe of comets 
The review of the subject given in this lecture will extend fiom 
the yea: 1866 to the present time But even in this restiicted 
interval st will not be practicable fo. me to give anything like an 
exhaustive account of the different ieseuches that have been 
made Every astronomical jouinal teems with observations of 
comets Every yea: biings us one, or two, o three, or moie 
comets , organised efforts are made to obser ve these comets to the 
utmost, and each season has its own harvest of discoveries 
Amd this host of claimants for our attention we must wend our 
way this evening, glancing at some discoveries, according to 
others such notice as then impoitance may meit, but 1eseiving 
special attention for the three monumental achievements in the 
modern history of comets These are, firstly, the determination 
of the connection between comets and shooting stars , secondly, 
the spectroscopic 1eseaiches on comets , and thirdly, the inves- 
tigations of the tails of comets The fist of these subjects must 
be for evei associated with the name of Piofesso. Schiapanell, 
the second with the name of Dr Huggins, the thnd with the 
name of Piofesso: Bi edichin 

It was long ago iemaiked by Keplei, ın language of splendid 
exaggeiation, that there were as many comets in the heavens as 
there were fishes in the ocean There aie comets lage and 
comets small, comets with one tail, comets with two tails, and 
comets without any tail at all Comets appear at uncertain and 
irregular inteivals, they aie not confined to any special pait of 
the heavens A comet may be first discovered in one constella- 
tion, and qfter a jouney across the heavens it may sink to ım- 
visibility in any other constellation A comet 1s sometimes only 
seen for days or for weeks, but sometimes ıt 1emains visible for 
months or even fo. years The features of the comet itself me also 
iN a course of incessant transformation during its visit Its size 
and its shape are not constant The interval of a few days, o 
sometimes of even a few hours, suffices to work wondious changes 
in a body almost spiritual in its texture 

Amid all these elements of confusion where are we to seek for 
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the law and the onde: wh.ch really undeilie the phenomena? 
There is law and there is orde Each one of the myriad comets 
pursues a defin.te high-ioad thiough space It is in the province 
of the mathematician and the astronome: to asceitain by then 
joint taboms what the path is for each comet The astronomer 
dnects his telescope to the comet, and he reads fiom the 
grad ated cucles attached to his telescope the precise point m 
the heavens wheie the comet is located He 1@peats this ob- 
servation a few nights later, he does it a thud time, and his work 
isdone AL the mathematician absolutely 1equires is to know 
the place of the comet accmately on thiee mghts He will no 
doubt be glad to accept further observations, they will help to 
eliminate the enors inseparable fiom such labows, they will 
enable him to obtain three places of the comet puged fiom all 
sources of uncertainty The comet is then within his tolls He 
can detemine the route wh ch the comet 1s pursumg He can 
by his calculations follow the comet in its movements through 
the piofund.ty of space fai beyond the penetiation of the 
telescope The telescope only watches the comet during a brief 
portion of its career, but the subtle eye of the mathematician 
seldom loses s.ght of a comet once detected He watches it 
recede to its greatest distance , he knows when the comet begins 
to1etuin, he sees how it gradually appioaches the sun He 
assigns the spot on the heavens where the comet 15 fist to appeal, 
and he tells the day and sometimes even the hour when the 
telescope will welcome the wanderer’s 1eturn 

It has long been known th&: the highway of each comet is one 
of those giaceful cuves known to geometeis as conic sections 
The comets which appeai only once sweep thiough ow system 
in a curve which cannot be distinguished from a perfect parabola 
The small but exceedingly interesting class of comets which retuin 
periodically revolve in the most beautiful of all curves—the ellipse 
The supreme law of gravitation has oidained that the comets must 
follow a comic section wheieof the sun lies at one of the foci 
But subject to this imperative iestyiction the orbit of a comet 
may have ever} degree of vauiety A tomet may revolve in a 
path so small that ıt only 1equnes thiee years to complete a 
revolution Another comet moving in a much longe: ellipse will 
require seventy-five years ‘There may be every intermediate 
giadation, and there age some cometary orbits so vast that the 
mighty Journey cannot be accomplished ın less than thousands of 
years, while there are others whose orbits stretch out to a 
distance so stupendous that we fail to follow them in then 
wanderings The ellipses seem to be utterly interminable, and 
in tae language of mathematics we say that the orbit 1s 
parabole 

In orde: to enunciate the first of the gieat modern discoveries 
which we are to conside: to-night, it 1s necessaiy to associate with 
each comet a certam particular elliptic path lying im a particulai 
plane with a particula: position in that plane, and with a particular 
magnitude The comet 1s, ın fact, to be identified by its path as 
its orly permanent aa fo, though the comets may 
exist ın myriads, yet two comets follow the same couse 
through space such a contingency is too 1emote to be woithy of 
serious contemplation , it 1s, in faet, infinitely improbable 

There is not, I believe, a greater suprise in the whole of 
modern astionomy than the discovery of a myriad of small bodies 
stealtnily accompanying a comet in its mighty journey, and the 
suipiise 1s all the greate: when we conside: that 1n another aspect 
we have been long familar with these small bodies, and we 
have called them shooting stars or luminous meteors It was 
Schiaparelli who first demonstrated, ın 1866, the wholly unlocked- 
for connection between the showers of shooting stais and the 
movements of comets 

Every one is familia with the very beautiful spectacle of a 
shoot.ng star, which is seen fo flash into the air and vanish in 
astieak of splendour These httle bodies were long an enigma 
in astionomy, but they have gradually been subordinated to law 
and cider It has been found that the sun which controls the 
mighty Jupiter does not disdam to gyide with equal care the tiny 
shooting stars and theu movements are now toleiably well 
known ‘The 1ecerved doctrine about the shooting stais has stood 
the severest test known to sclence—that 1s, the test of fulfilled 
prediction The first great prediction in this refined branch of 
astronomy was made about twenty yeas ago It was foretold 
that a splendid showe: of shooting stars would occu: on the 
night of November 12th, 1866 All the world knows how 
triumphantly this prediction was fulfilled 

If I may be pgrmitted, I would wish.o nariate ma few words 
my own experience of that ever-memorable night The detais 
of that majestic spectasle have bee engraved on my memory 
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I have had the good fortune to see othe: stiking astronomical 
phenomena The fist was the glorious comet of 1858, the last 
was the tiansit of Venus in 1882, but J have no hesitation m 
saying that no phenomenon I have eve: seen ın the heavens, and 
no spectacle that I have evei witnessed on the earth, has ım- 
pressed me sotdeeply and so profoundly as the great shower of 
shooting stais in 1866 

I was at that time astronomer to the late Eal of Rosse, at 
Parsonstown, and in the autumn of the yem I attended my fist 
meeting of the British Association at Nottingham Fion the 
lips of my esteemed friend, Mı James Glatshei, I learned that a 
gieat shooting star shower was tæ be anticipated on the r2th of 
November The prediction covld not be put forwaid with all 
the confidence that we have when the almanac foretells an 
eclipse It was ather a venture, by which an important theory 
was to be put to a severe test 

On the evei-memorable night I was occupied as usual in 
observing nebulz with the present Eml of Rosse at the 
gieat reflecting telescope In the ealy pait of the evening 
the sky was clear, and the night was dak, but no unusual 
phenomenon occurred until about ten o’clock I was at that 
moment watching a nebula at the eye-piece, when I was startled 
by an exclamation fyom the assistant by my side I looked up 
just mm time to see a supeib shooting sta: stream acioss the 
heavens Soon came anothei,stai, “nd then another, and then 
in twos and in threes We saw at once that the piediction was 
about to be veiified We ceased the obseivations with the 
telescope and ascended to the top of the wall, which forms one 
of the suppoits of the great telescope This position commanded 
an eatensive view of the heavens, and from it Lord Rosse and 
myself, on a beautiful starlight night, witnessed that gorgeous 
display of celestial fireworks which has gi en fiesh impetus to 
astionomy 

It was not merely the nicietlible number of the shooting stars 
that was 1emarkable They came no doubt in thousands which 
no man could number, but what was especially to be noticed was 
the intuinsic billiancy of each mdividual star There were 
innumerable meteois that mght any one pf which would have 
elicited a note of admuation on gny ordinary occasion As the 
night wore on and the constellation of Leo climbed up fiom the 
east, then the display exhibited a very interesting and character- 
istic feature, for, as each shooting star was piojected acioss the 
sky, the tiack which ıt followed was invariably duected fiom the 
., constellation of Leo, nay, even fiom a particular point in that 
Gonstellation So marked a property of the shower suggests an 
appropiate name, and accordingly this paiticular group of 
shooting stars bears the not unpleasing name of the ‘‘ Leonids ” 

It 1s easy to demonstiate that the apparent radiation of the 
meteors fiom a point is only the effect of perspective They are 
really moving ın parallel hnes Those parallel lines have a 
vanishing point, and that point 1s the 1 t in the constellation 
of Leo As we stood on the walls of the geat telescope we saw 
the true characte: of the rachan, most beautifully demonstrated 
Those meteors which appeared close to the radiant pursued a 
tiack which was greatly foreshoitene@ <A few that weie actually 
at the iadiant, o1 veiy close to it, had no visible track at all, they 
meiely shone like a very rapidly vauiable star, which rose from 
invisibility to biilliancy, and then again declined to evanescence, 
all within the space of a very few seconds In these exceptional 
cases we viewed the tiack of the stais ‘‘end on” They were, in 
fact, coming stiaight at us, bué fortunately there was a kindly 
screen which shielded the earth that night from the awful meteoric 
tempest Each one of those meteois huiries along with a 
velocity truly appalling , ıt 1s more than a hundred times swifter 
than the swiftest bullet that was ever med fiom a rifle It1s 
really the demomacal impetuosity of this velocity which 1s the 
somce of the earth’s safety The meteo: moving freely through 
space suddenly plunges into om atmospheie Instantly a 
gigantic iesisting force 1s aroused The velocity,of the meteor 
is checked, and the energy stored in that velocity is transformed 
into heat That heat is enough to raise the body 1ed hot, to 
raise ıt white hot, nay, even to duve the solid mass into a streak 
of harmless vapour Of all the countless myriads of shooting 
stais which went to their destruction on that night, not one 
single particle has ever been recovered These facts, when 
placed in the crucible of the mathematician, conduct him to 
a solution of the problem,as to the nature of the gieat shoot- 
ing star shower It is to be remembered that the law of gravi- 
tation determines the movemtnts of these wodies The meteor, 
ere its disastrous collision with ow atmosphere, must have 


been traveising the solitudes of space in an elliptic path with 
the sun im one of the foci This is as true of a meteor the 
size of a grain of sand as it 1s of the earth or the planet 
Jupiter The astronomer then approaches the question with the 
knowledge that the orbit of the meteors 1s an ellipse (or at all 
events one of the conic sections), but what the particular ellipse 
is must be decided by an appeal to the actual obseivitions ‘The 
facts are simple enough we note ın the first place that the showe1 
took place on the 12th of November, but on the 12th of Novem- 
bei in each year, 01 on any othe: fixed date, the earth is always 
at a paiticular point of its annual journey round the sun The 
stream of meteois must therefore pass thiough that particular 
point of space, and hence the search for the orbit 1s narrowed, 
for only ellipses which pass through this particula: point can fulfil 
the conditions of the question Another clue 1s afforded by the 
position of that point ın Leo fiom which all the meteors seemed to 
1adiate The mathematician sees how to fit the ellipse so that 
it shall give the proper iadiant And now the question has been 
nanowed almost to the last pomt One more appeal to obseiv- 
ation and the ellipse will be absolutely hnown All we must 
now leain is how long the swarm of meteois takes to complete the 
circuit of its mighty path To answer this question profound 
historical research has been made by Piof Newton, and a 
mathematical 1eseaich has been made which has given additional 
lustie even to the name of Adams The gieat showers of meteors 
have been shown to have occurred at intervals for the last 1,000 
yeas Theearliest record was in the yea: 902, on the occasion of the 
death of the Moouish king Ibrahim-bin-Ahmad An old chronicle 
desciibes how the event was solemnised in the heavens no less 
than on the earth, he tells us how ‘‘that night theire were seen 
as it were Jances, an infinite number: of stas which scattered 
themselves hke 1ain to 1ight and left, and that yeai was called 
the yea: of the stars” We now know that this exhibition was 
not, as the old chionicle: thought, a miraculous compliment to 
the memory of the deceased prince, it was 1eally only a showe 
of the Leonids, such a shower as appeais every thuty-thiee years, 
such “a shower as appeared in 1866, such a shower as may be 
anticipated in the yea: 1899 

By these :esearches the path followed by the Leonids has been 
completely determined The plane of the ellipse, and every 
cucumstance of its position, and its proportions have been 1educed 
to numerical acemacy The shoal of meteors puisue then path 
unseen by any astronomei, but the mathematician knows 
precisely wheie they ale at this moment, and at every moment 

This point being gained a gieat discovery was made by 
Schiapaielliin 1866 About that tıme a comet was seen, this comet 
was duly observed, and the path which it followed was computed 
Theie was nothing very remarkable about the comet, and it 
would not now be much 1emembeied save for one most extia- 
ordinary cucumstance which Schiaparelli was the fist to proclaim 
Like the shoal of meteors this comet also revolves in an elliptic 
path around the sun ‘This is a mete consequence of the law of 
giavitation and calls for no iemark, but the fact that the two 
ellipses he in the same plane ıs a very 1emaihable coicidence 
which could not be overlooked When we fiuther come to see 
that the two ellipses are of the same size and shape, when we 
see that they aie placed in the same position, when we see, in 
fact, that the ellipse which 1s the orbit of the shooting stars 1s 
identica] with the oibit of the comet, then we have obtained a 
result which 1anks as one of the most stnking astionomical 
discoveries that this century has witnessed 

The Leonids therefore travel thiough space precisely in the 
tiack of the comet of 1866 The question at once aises of the 
relation of the shoal of meteois to the comet Is the shoal of 
meteors one thing and the comet another thing, and do both 
these things happen to be travelling ın the same orbit without 
any necessary connection, or me we to suppose that the two 
objects, 1f not actually identical, are at all events very intimately 
connected? These are problems which, in the preserf state of 
our knowledge, ıt seems difficult to solve I shall only lay down 
one or two principles which may helg us to form a conclusion 

Whatever be the natwe of comets, or the materials of which 
they are composed , whethe: they be fatnt or bight, laige o1 
small, periodic o1 parabolic , one fact 1s certain, their masses are 
all extremely small m comparison with then great dimensions 
I shall indeed, at alate: part of this lecture, show that comets 
seem to be almost imponderable when compared with the gieat 
masses of the sun and of the planets The gieat bulk of a comet 
necessarily implies that many parts of it are at a considerable 
distance from its centte of mass Hence foi a double reason the 
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coherence of the parts of a comet aising fiom then mutual 
gravitation 1s an extremely feeble force Each paiticle of the 
comet 1s dnectly solicited by the sun to pursue a path of its own, 
and if the forces of coherence be not adequate to overcome this 
tendency the comet must undergo a gradual degiadation into 
sepaiate parts As the periodic time of the oubit of each pat 
will vay, it will follow that the comet will be spread out in 
fragments along its path It would seem that these small 
fragments constitute the meteors 

It ıs often supposed that meteouites, o1 solid bodies which 
actually tumble down on the eaith, are connected with shooting 
stars, and hence it has been asserted, and even by veiy good 
authority, that meteoutes are connected with comets, 1f not 
actually puts of comets I merely mention this view foi the 
purpose of saying that to me it seems quite unsupported by the 
facts There is no 1ehable evidence, o1 indeed no evidence at 
all, that meteouites me connected with the periodic showeis of 
shooting stais which alone are connected with the comets This 
would not be the occasion to Ciscuss tne interesting question as 
to the ongin of meteouites, but all the availible facts seem to me 
to point to an o1igin on some body far mote closely resembling a 
planet than a comet 

Tt 1s now about sixteen years since Di Huggins fist turned 
his spectroscope upon these bodies, and showed that certain lines 
in the spectia of the comet of 1868 were identical with certain 
of the lines of carbon Smce then many comets have been 
obseived and much valuable spectioscopic woik has been done 
This has been so often and so fully discussed that I do not now 
piopose to dwell on the subject at length It 1s, however, quite 
impossible to avoid a brief 1efeience to one of the latest efforts 
of Dr Huggins’ marvellous skill He has succeeded in inducing 
a comet to depict with absolute fidelity its spectium on the 
photogiaphic plate That photogiaph has not only shown the 
lines which could be seen with the spectroscope, but it has also 
exhibited many other lines in the invimble part of the spectrum 
The discussion of this photograph and of the bight lines and the. 
dark lines it contains 1s full of interesz, though here I shall only 
remark that ıt contains convincing evidence of the presence of 
carbon 1n this comet 

That a comet’s tail should be duected away from the sun 1s a 
very remarkable and characteristic featuie of this group of bodies 
At the fust glance ıt seems at vamance with every 1eceived 
doctiine of astronomy The great Jaw of Natme which regulates 
the movements of the heavenly bodies 1s the law of attraction 
The very movement of a comet in an elliptic path around the 
sun is in itself a demonstration that the comet 1s attracted by 
the sun 

While the comet as a whole is amenable to the law of 
giavitation, it 1s obvious tha: the materials, whatever they may 
be, which constitute the tail of the comet must be repelled by 
some foice of an exceptional character This force must some- 
times be of very great intensity Cases are not wanting where 
a comet, afte: darting in close to the sun, has actually whirled 
round the sun with the stupendous velocity of 300 miles a 
second, and in a few hours has commenced its outward jowney 
Dung this appalling swoop what has been the conduct of the 
tail of the comet? It seems necessary to believe that at the 
commencement the tail was streaming away for millions of miles 
on one side of the sun, while m a few hours the tail has 
gone completely round, so as to be extending for millions of 
miles in the opposite direction No known laws of mechanics 
allow us to believe that the saze tail 1s seen unde: cicumstances 
so diverse We are compelled to believe that the tail 1s constantly 
dissipated and constantly renewed It would, in fact, seem that 
the tail of a comet was m some respects like the column of smoke 
ascending fiom a chimney—the column remains, but the particles 
of which that column consists are in perpetual transition 

In the study of this subjec$ we have to make use of the 
interesting labours of Prof Bredichm of Moscow ‘This accom- 
plished astronome: has devoted himself fo. many yems to the 
collection and to the discussion of all the known phenomena of 
comets’ tails, and he has sdcceeded, I believe, in taking a con- 
siderable step in the solution of the problems involved In the 
fist place he has shown that there aie different types of comets, 
and he has pioceeded to classify them There are, first of all, 
the comets with very long and very straight tails, such, for 
mstance, as the comet of 1874, and many otheis The next 
class mcluded the tails of a samıtaı shape These are often of 
very gieat splendow, thowgh not so long o1 so straight as those 
of the first type The great comet of 1858 may be cited as ap 
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illustration of this class The thnd and last class of comets’ 
tails are very shoit and cmved Itis to be observed that these 
tails sometimes exist ın combination, so that a comet 1s often 
decorated with two tails of different types 

Once the form of the tal has been laid down, and the 
perihelion distance of the comet given, then the vestigation of 
the forces adequate to the production of that tail 1s a problem 
admitting cf numeuical solution It can be demonstrated that 
the stiaightest tal that ever stieamed from a comet could be 
produced by a iepulsive force not moie than twelve times as 
gieat as the intensity of giavitation at the same distance This 
numbei twelve will be the charagteiistic of tails of the fist type 
The tails ot the second type vary within ceitain limits, but 
speaking generally, the repulsive force adequate to then pio- 
drction need not be moie than about equal to the force of 
giavitation i self The tails of the thnd type would be explamed 
if the 1epuls-ve foice were cnly the fifth pat of giavity 

The next question that arises 1s as to the physica? exjfianation 
of the repulsive force which produces these tals We have to 
find this force of thiee aferent intensities, one about twelve 
times as meat as gravity, one about equal to giavity, and one 
about a fifth of giavity Before we postulate the existence of 
a new force of some unknown characte, it 5 swely om duty to 
mquue whether there may not be some foice already known 
which 1s competent to produee the phenomena The best known 
repulsive farce 1s of cowse that with which every one 1s familiar 
in connection with electuctty Electricity attracts electiicity of 
an oppos.te type, while it repels that of the same type We 
me also aware that in some mysterious manné: the sun 1s con- 
nected wita electricity We know that the phenomena of 
terrestijai nagnetism are connected with solai phenomena, and 
hence we me tempted to inqune whether the electicity of the 
sun may not offe: an adequate explanation of the phenomenon 
of the comet’s tail » > 

Let us suppose that the sun 1s attracting 1 distant body by 
virtue of mavitation, and at the same time iepelling that body 
in vutue cf the fact that the sun and the body are both chaiged 
with electvicity of thg same name When the attracted body is 
one of large dimensions, the attiaction will vastly exceed the 
1epulsion, and mdeed the latı may be entirely neglected mn 
most cases. Theres, however, a radical difference between the 
retue of he electiical forces and the nature of the giavitational 
faces The latter aie proportional to the masses of the attiact- 
ing bodies, while the electrical forces aie propmtional to their 
stufaces The mass varies as the cube of the linea: measme- 
ments, while the suface only vanes asthe squaie The relative 
efficiency of the electe repulsion ın comparison with the gravi- 
tational attraction increases as the 1adims of the particle decreases 
It must thus necessarily follow that no matter how gieat may be 
the preponderance of the powe: of gravitation on masses of 
finite dimensions, yeseffust always be possible, othe: things 
being equal, to have a particle so small that the electiical re- 
pulsion shall exceed in any 1equped ratio the intensity of the 
attraction of giavitation 

As the comet diaws neargthe sun, the heat it experiences m- 
creases, so that the materials of the comet begin to dilate, and 
to be drven off into a vaporous condition The matte: is thus 
1esolved into a state of extieme subdivision These separate 
particles are chaiged with an electiicity similai to that of the 
sun, and in vutue of their minuteness the mtensity of that re- 
pulsion has become sufficient tos sweep off the particles in a 
stream, znd thus generate the tail 

Such is the modein view of the foimation of comets’ tails 
Piofessar Biedichin has given good reasons fo thinking that 
we can even discover the SBecial ingredients which enter mto 
the formation of each of the three types of tail It seems, from 
the molecular natwe of hydiogen, that this element is especially 
suitable for the tails of the fast type The tails of the second 
type seem to mise fiom some substances possessing the pro- 
peities of hydrocarbons, while the tails of the thud type contain 
some elements which seem to have a high atomic weight The 
theory of Professor Bredichin 15 well illustrated by the comet 
of 1858. This comet, besides the majestic curved tail, the ob- 
ject of so much admiration, had & pan of long, faint, slender 
tails, streaming straight from the head These two objects were 
doubtless the edges of a conical tail of the first type, too faint 
to be visible througheut its entire extent The great tail was 
one af the secdhd type ` 

We have many 1ẹ@asons for béleving that the masges of 
comets are very much less than the masses of the planets We 
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might indeed almost conclude that the masses of the comets 
ae mappreciable Let us buefly indicate the grounds for this 
important conclusion 

The sun and the planets form a system chaiactetised by perfect 
orde: and symmetry We have the sun in the centre We have 
all the great planets moving 1ound the sun m the same dnection 
They all move neaily in cucles, and all these circles lie nearly in 
the same plane This organisation 15 a necessary wtodus vrvendi 
among the bodies of om system Fach planet acts and 1eacts 
upon all the othe: planets, but, owmg to the cucumstances of 
then movements, then uregulazities are but small, and the pei- 
manence of the system 1s insmed Alte: that system to any 
extent, merely 1everse fo. exampfe the direction in which one of 
the planets is moving, and the whole compromise is destroyed The- 
actions and 1eactions, instead of being quichly balanced, will go 
on accumulating, and the seeds of confusion and ultimate disso- 
lution have been sown But we have in om system thousands 
of comets which repudiate all the regulations by which the 
planetary convention 1s iestramed Comets come m what 
direction they please, they move m every plane but the nght one, 
and then orbits aie not im the least like cncles The very fact 
that our eaith continues to 1evolve around the sun so as to bea 
fit abode for life, 1s a pioof that comets cannot have any con- 
siderable mass If tomets had mass then oiganic disease would 
oes into the sola: system which must ult:mately piove 
ata E 

Science has gradually dissipated the fears which once invested 
comets they aie inteiesting and beautiful visitois which come to 
please and to instwict, never to threaten o1 to destroy 





Bittain will be held this yea at Dublin, and the piogiamme of 
the pioceedings has been issued The President of the Congress 
is Su Robeit Rawlinson, C B , who will open the Congress with 
an inaugural addiess on Tuesday the 30th inst , and the proceed- 
ings will last until Octobe: 4 ghe Congiess is divided into 
thiee sections—the first, Sanitary Science and Preventive 
Medicine” , the second, ‘‘ Enginee:ing and Aichitectue” , and 
the thnd, ‘‘ Chemistry, Meteorology, and Geology ” Of the 
first section, the president 1s the Registi:ar-General for Ireland, 
Mı Thomas W Grnmshaw, MA, MD In the section of 
‘Engineering and Aichitecture,” the piesident is the Enginee: - 
ing Inspector of the Local Government Board for Deland, Mi 
C D Cotton, C E , and the president of the section of ** Che- 
mistiy, Meteorology, and Geology as Mr C A Cameron, 
M D, the City Analyst and Supeimtencam Medical Office: of 
Health for Dublin The sectional meetings and the general 
meetings will be held at Trufty College, where the opening 
address will be delivered on Tuesdpy evening by Sir Robeit 
Rawlinson On Wednesday morning the actual woik of the 
Congress will commence with the addiess of the president of the 
fist section, and the remainde: of the day will be taken up with 
the 1eading of papeis and then discussion, while a conversazione 
will be held in the evening The business of the second section 
will be taken on Thusday, October 2, and in the evening a 
lecture will be delivered to the Congiess by Di Alfred Carpenter 
on ‘* Education by Pioverb in Sagitary Work ” On Friday, 
afte: the thud section, the closing general meeting of the Con- 
giess will be held Arrangements for excursions will be made 
fo. the Saturday 


THE fifth International Congiess of Hygiene, Which has con- 
cluded zts session at the Hague, ts reported to have been highly 
successful , ıt was decided to accept the invitation from Vienna 
for 1886 "a 


It 1s 1epoited that Mr Melville, chief engimeer of the Jeannette 
Expedition, will command a Polat expedition which it 1s said 
will stait next autumn to attempt to 1each theWole wd Fianz 
Josef kand Its stated thateMi Cyrus Figid and the New York 


NOTES i 
THE autumn Congiess of ethe Sanitary Institute of Gueat 
Yacht Club will each furnish one-half the cost of the expedition 


In the couse of the present month a geogiaphical polason 
ship will be established at each of the Russian umverssties In 
Geimany, fourteen out of twenty-one universities have a chair 
of this soit 


A VERY favouiable Repoit has been issued of the second yea 
of the College Hall of Residence fo. Women Students That 
such an institution was wanted 1s shown by the fact that last 
autumn another house had to be added m order to meet the 
number of applications fiom students The Hall is aheady 
almost self-suppoiting, and in another yea. will piobably be 
entnely so, and itis hoped that this will encomage friends to 
assist the Committee in paying off the roo07 they had to bonow 
in oder to extend the premises Subsciiptions and donations 
may be sent to Mis Edwaid H Busk, 44, Gordon Square, W C 


THE Geogiaphical Society have received a letter from Mı 
H H Johnston, who has been sent out to explore and collect 
plants on Mount Kilimanjaro Itis dated June 18, from ‘‘ Uva, 
in Chagga, altitude 5000 feet” ‘For nealy a week now,” 
Mı Johnston says, ‘‘I have been settled on Kilimanjaio, camped 
on one of the loveliest sites ın the world Above me towers 
mto the deep blue heaven the snowy head of Kibo, mound me 
are gieen hills and fo.est-clad 1avines in whose piofound depths 
gieat cascades of wate: leap fiom 1ock to rock and splash the 
fronds of luxuant feins , before me hes spread out a vast blue 
plam-—‘all the would,’ as my host, the chief Mandaia, piondly 
says, and my view southward 1s only bounded by the distant 
houizon Peiched as I am up heie on the shouldei of a gieat 
buttiess of the mountain, I seem to be on a level with the upper- 
most flight of the vultures, who haidly eve: soar higher, and 
who poise themselves and wheel ın cncles ove: the awful depths 
at my feet When the first cares of my installation are over, I 
am going to set to work on a pictuie such as I see before me, 
and call the view ‘à vol de vautow °” 


TEHE difference between the temperatures of places in Ame- 
rica and those of places in similar latitudes in Europe 1s alieady 
well known, but ıt would hardly be expected to be so great as 
it actually was in January of this year That month was a 
mild one all over Europe, but in the United States, especially 
in the easten part, it was extremely cold Thus, in Nashville 
and Knoxville, ın the same latitude as Malta, the the:mometet 
maiked 26°7C and 23°3C of cold, while in Malta it was 
only §°9 below zero At Indianapolis and Columbus it was 
31°7C and 28°9C iespectively below zero, while at Madmd, 
in the same latitude, the maximum was 9° below zeo The 
average temperature of the month in the States was 3°C to 
5° C beyond the normal average 


THE expeument of MM Renad and Krebs ın balloon 
steering at Meudon, of which so much has recently been heard, 
formed the subject of a paper read before the Academy of 
Sciences on the 18th ultimo Thesolution of the problem of 
aenal navigation was fist attempted in 1855 by M Giffard, who 
employed steam, then m 1872 by M de Léme, and finally by 
M Tissandie:, who was the first to apply elechiicity The 
conditions which MM Renard and Kiebs studied to fulfil were 
steadiness of the path obtamed by the shape of the balloon, and 
the anangement of the rudder # the dimmution of jesistance 
while travelling by the pioportion of the dimensions—bringing 
together the centies of traction and resistance , and finally, to 
attain a speed capable of resisting the winds prevailing in France 
dung the greate: part of the yea The pape: then enteis into 
details of the constuction, and of the jowney, dung which the 
writers claim they were able to manceuvie the balloon as easily 
and effectively as a ship is put through its evolutions Š 


WE have iecently received from vaigous scientific societies m 
the United States then late publications The contents of these. 
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are too numerous and-too vaued to be noticed now in any but 
the most general way The New Yoik Academy of Sciences 
appears to lead them all in the number and importance of the 
papers read before it, in every conceivable department of science 
The Philosophical Society of Washington sends us vol vi of its 
Bulleten, containing the President’s addiess (on “The Thee 
Methods of Evolution”), as well as the abstracts of a lage 
number of papeis This Society appeais to work in conjunc- 
tion with the Smithsonian Institution The last number of the 
Bulletin of the Buffalo Society of Natural Sciences is almost 
wholly occupied with an elaborate pape: on the plants of Buffalo 
and its vicinity, by Mı Day, the present instalment bemg occu- 
pied by the Ciyptogams The toilers in the vineyard of science 
inthe United States are evidently numerous and enthusiastic, 
and they have provided themselves with ample means of giving 
theu results to the world 
THE last numbers of the “ Encyklopedie de: Natuiwis- 
senschaften ” (Breslau, Eduard Tiewendt) are Part 1, No 37, 
and Part 2, Nos 21 and 22 ‘The first foims the continuation 
of the ‘*‘ Handwoiterbuch der Zoologie, Anthropologie, und 
Ethnologie,” and numbeis among tts writers Shellwald, Reich- 
enow, Pfeffer, Martens, Jager, Rochi, and others Among the 
articles in the present instalment are the pacing of horses, by 
Prof Rockl, the brain, by Moyisisowics, and on the geo- 
graphical distribution of animals, by Di. Rerchenow No 21 
of Pait 2 continues the section on mineialogy, geology, and 
paleontology, and contains articles on islands, by Von Lasaulx , 
the Jura system, the formation of coalin the different geologi- 
cal epochs, and ciyptogams, by Di Rolle No 22 belongs to 
the chemical section 
DURING the last fifty years several attempts have been nade 
to form oyste: banks m the Baltic The first attempt was 
made about forty yeas ago, when a quantity of Emo- 
pean oysters weie laid down, but it pioved a falme, and 
the oysters soon died In i1ecent yeais, however, experi- 
“ments have been made with the Ameuican oyster (Osh ea vir- 
ginzana), which, according to the researches of Piof Mobius 
is a different variety of the Emopean The idea of laying 
down American oysteis m the Little Belt was dueto Mi Meyer, 
an engineer of Hadeisleben, who formed a company for the 
purpose of cariying it out, to which the Piussian Govern- 
ment gianted a concession foi forty yems to form oyste: banks 
up to Jat 55° N Inthe autumn of 1879 Mi Meyer went to 
the United States, whence he biought back to Hadeisleben 
a million and a half small and half a million large oysteis, which 
were laid down ın ten different places fiom the Danish frontier 
to the southein part of the Als Sound Recent examinations 
of these spots have shown varying results In some there are 
only a few oysteis left, and in others considerable quantities 
Where seaweed 1s very plentiful the oysters have died The 
best result was found on the south-east coast of Als Dung 
the piesent summe: fiesh attempts at oyster-hatching me to be 
made in these parts, and the German Fishery Association has 
granted Prof Mobis a sum of about fifty pounds towards 
expenses On the west coast of Norway, too, strenuous efforts 
have been made im 1ecent years to improve the oyste: fisheries 
there, whjch were formerly vey 1mpoitant Several companies 
have been formed foi acquiring old banks and restocking them 
In some places the 1esults have been very satisfactory 


THE Tung Wen, or Foreign Language College at Pekin, 1s 
about to issue a lage work on Anatomy by Di Dudgeon of that 
place It 21s said to contain prefaces, in the usual Oriental 
manner, fiom several of the highest officials at the capital. The 
work has over §00 cuts made at the Government expense A 
laige work on Physiology 1s also ready for the press , while Dr, 
Dudgeon has 1eady for the English press a little work on the 
diet, dress, and dwellings of the Chinese in relation to health ° 
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Iris known that the Boyle-Maniott law 1s tine only withm 
cetan limits, and that a gas submitted to gieat piessuies, as 
well as to very low ones, ceases to obey ıt , the product received 
by multiplying its volume by its elasticity ceases to be a constant, 
anc. decieases under very low pressures the elasticity decreases 
at a higher 1ate than the density of the gas, and to expiess the 
relations between the two, a more complicated formula must be 
rescited to Anothei somce of complication is due again to the 
condensation of the gases on the solid surfaces of the recipients, 
and if this cause be tahen into account, the measured elasticities 
must be lowe: than the true oneS, and in the iaiefied gases the 
1atio between elasticity and density must inciease with the mm- 
crease of elasticity at a highei 1ate than would 1esult fiom Piof 
Mendeléeff’s observations Such was the idea that guided M 
Kiaevitch m a series of experiments he undertook a few years 
ago, with M Petersen, in order to eliminate the influence of 
the condensation These expeimments being not sufficiently 
accmate, M Kaiaevitch has now undeitaken a new series of 
researches based on the iate of sound in different gases They 
were caed on in tubes of veiy different lengths and diameteis, 
and it appeais from a p.elimipaiy communication, now published 
in the Y¥ournal of the Russian Chemical Society (vol xvi 
fasc 6), that the an, when iaiefied, does not obey at all the 
Boyle-Maruott law ‘The researches canued on on this principle 
promise to be, on the whole, very mteiesting, and may lead 
to conclusions of some val te 


A SHOCK of eaithquake occuned at Réumor on August 7 at 


midnight The oscillation was fam east to west, and was pe- 
ceded by a loud repoit, like an explosion No damage was 
done 


THE additions to the Zoological Society’s Gardens dung the 
past week include a Vervet Monkey (Ce) copzthaus lalandt 9 ) 
fiom South Africa, presented by Major Newsen D Ganuck, a 
Moustache Monkev (Cercopithecus cephus ô) fiom West Afiica, 
presented by Mı G A Bhoderick , a Rhesus Monkey (AMacacus 
rhesus 8) fiom India, presented by Mi H Johnson , a Macaque 
Monkey (Macacus cynomolgus) fiom India, piesented by the 
Rev Walter Hudson, a Squriel Monkey (Ch ysoths ix serurea) 
fiom Biazil, piesented by Mis J M A King, a Himalayan 
Bea (Ursus t2betanus) fiom Noth India, presented by Mi. 
Peicy H Cooper, a Red and Yellow Macaw (Ara chloroptera) 
fiom South America, ga@@fted by Mı P J Priori, a Common 
Cichoo (Cuculus canorus), Biitish, presented by Mis Wadham 
Smith , a Sharp-nosed CrocodiledCrocodilus acutus) fiom Cential 
Ameca, a Hawk’s-billed Turtle (Chelone tndbricata) fiom the 
West Indies, presented by*the Rev W T Lax, two Spotted 
Siow-worms (Aconteas meleagris) from South Afiica, presented 
by the Rev G H R Fisk, CM ZS , a Common Slow-worm 
(Angus fiagis), British, presented by Mr H Scheiren, a 
Ludio Monkey (Cercopithecus Iudto) fiom West Afiica, a Kit 
Fox (Canis veloa) fiom Noth? Ameca, a Banded Aracar 
(Pteroglossus torquatus) from Cential Ameca, an Æthiopian 
Wait Hog (Phacocherus elhiopicus) hom South-East Africa, a 
Tiger Bittein (Trgrisoma Srasthenvs) fiom Biazl, a Common 
Boa (Boa constiutor) fiom South America, an Indian Eryx 
(Eryx john) fiom India, purchased 
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OUR ASTRONOMICAL COLUMN 


COMET 1884 6-—M. Tiépied futher writes with respect to 
his observations of the comet disegvered by Mr Barnard —‘*] 
hope you will favourably receive some remaiks on the subject of 
your last article on the Bainaid Comet You say thatit would not 
be prudent to pronounce upon the nature of the orbit on account 
of the uncertangy which seems to attach to the observations at 
Algiers There was m fact an enor committed on the fist 
day, in the identific&tion of the star of compauson, bit that 
error was rectified almost immediately, and I am able to state 
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that the verification to which I subsequently submitted that star 
(B A C 5457) leaves no doubt as to the legitimacy of the identi- 
fication But I wish especially to remark that amongst the 
published orbits ıs one ın which the observations at Algieis have 
had no part , 1t 1s that calculated by Chandler on the obseiva- 
tions of July 16, 21, and 28” M Trépied suggests that the 
conjecture of Prof Weiss as to the nature of the orbit 1ested 
not only on the differences in the mean place, but on the agree- 
ment of his own elements with those of Chandle: We are 
now aware, however, as was mentioned last week, that the 
apparent deviation from parabolic motion was caused by error in 
the position published for the night of discovery, and that M 

Trépied’s obse1 vations (the comparf&son star having been denti- 
fied} prove very exact The doubt we expressed was occasioned 
by the large corrections given in the cncular of the Ast onomisehe 
Nachrichten 


BRORSEN’S COMET OF SHORT PERIOD -—The following posi- 
tions of thisconfet aie deduced upon the same assumption with 
respect to the epoch of peiihelion passage as those lately given 
fo. the period of absence of moonlight in August — 





th GMT RA Decl Distance from 

h m es, od Earth Sun 

Sept 15 Io 26 6 +13 37 I 416 © 590 
17 Io 400 13 28 I 436 O 593 

19 IO 533 13 15 1455 0598 

2I Il 63 12 58 I 475 o 606 

23 Il IQI 12 37 I 496 o 617 

25 II 317 +12 12 I 518 0 630 


An acceleration of fow days in the time of arrival at perihehon 
would cause the following differences in the comet’s geocentric 
dosilion — 


m F} 
On Sept 15 InRA +169 In Decl +31 
3-23 „a S415 3 7 ed 


The intensity of light on September 15 1s I 43, and the comet 
would rise about 2h 8m before the sun It should be‘sought 
‘or as soon as the moon 1s off the morning sky 

M Trépied writes on August 26 that he had commenced a 
search for the comet according to thg places given in NATURE 
‘€ Malheureusement,” he says, ‘Ca Algers le temps qui peut être 
ronsacié à Ja recherche est trés-court, car le crépuscule ariive 
niesque immédiatement Néanmoins je nar pas encore perdu 
‘out espon ” 


THE CAPE HELIOMETER —~The Tieasury have granted Dr 
Gill’s application for a heliomete: of large size for the Royal 
Jbservatory at the Cape of Good Hope, and a contiact has been 
sntered into with the Messrs Repsold of Hamburg The m- 
trument will be of seven inches aperture, and 1s to be completed 
ry the end of 1886, at an expense of 27007 
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The- American Fournal of Science, August 1884 —Contribu- 
ions to meteorology eduction of bagometiic observations to 
ea-level (continued), by Prof Elias Loomis The author con- 
iders that ıt 1s quite useless to seek for a formula exactly repre- 
enting the barometiic reduction to sea-level at all pressures and 
emperatures, unless the irregular movements in the upper and 
əwer strata ofthe atmosphere be taken mto account But these 
1ovements are gieatly modified by the obstruction of the moun- 
amns upon which the observations aie made, and therefore vary 
nth the locality, hence he concludes that such an attempt 
gems a hopeless undertaking —Noteg on the rock and ore- 
eposits ın the vicinity of Notre Dame Bay in Newfoundland, by 
I E Wadsworth The districts exammed were chiefly various 
omts between Exploits Burnt Island and Betts Cove, which 
ielded basalt, diorite, porodite, andesite (?), poiphyrite, and 
igillite, variously impregnated with chalcopyrite, malachite, and 
opper But none of the ores were found associated with serpen- 
ne, which was nowhere seen except in small quantity at Betts 
‘ove —On the origi of bitumens, by S F Peckham The 
athor deals with the views of those who regard bitumens 
isphalt, naphtha, petroleum, &¢ ) either as indigenous to the 
ycks in which they are found, as the pioduct of chemical action, 
r as a distillate produced by natural causes He is on the 
‘hole inchned to regard these substances as distilations from 
nimal and vegetable organic remains, and argues that if they 
rere the fesult of a purely chemftal process we should not expect 
) find Palzeozdic petroleums of a composition corresponding with 
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the simple animal and vegetable organısms that flowushed at 
that per.od, and Tertiary petroleums contammg nitiogen un 
stable, and corresponding with the decomposition-prod cts of 
move highly oiganised beings , but we should expect to find a 
geneal uniformity m the character of the substance wherever 
found all overtheeaith On the othe: hand, 1f petioleum ıs the 
product of metamoiphism, 1ts formation 1s coexistent only with 
tnat of metamorphic action, wh.ch does not seem to have pre- 
valed on a laige scale duiing iecent geological periods Hence 
on this hypothesis its production must be considered as practically 
ended —On the measurement of rapidly alternatmg electiic cur- 
ients with the galvanometei, by L M Cheesman —Note on 
some specimens of nickel ore from Churchill County, Nevada, 
by Spencer B Newbeiry The analysis of these samples gave — 


N10 33 71 pei cent 
ASO, 36 44 39 
H.O 2477 » 


Fiom the extiaoidinaty purity and sichness of these ores, the 
author consideis it probable that the Nevada mmes, which run 
6000 feet noith-east and south-west to the Carson Deseit, will 
eventually become a chief souice of the world’s supply of this 
valuable metal —-On the formation of gorges and waterfalls, by 
W Moans Davis The author considers that, although the 
Colorado Cañon, the gieatest gorge in the woild, was formed by 
1apid downwaid erosion following the iapid elevation of the 
plateau, most falls and ravines iesult fiom the local displacement 
of stleams by blockades of glacial ditft, o1 by temporary obstruc- 
tion from the glacial sheet itself —On the influence of light on 
the electrical resistances of metals, by Arthur E Bostwick 

Fiom a series of experiments with vaiious metals, the aithor 
concludes that, rf hght causes any diminution in the electuical 
resistance of metals, it probably does not exceed a few thousandths 
of one per cent — Note on the rare mineral vanadinite occuring in 
the Black Prince Mine, Pinal County, Arizona, by Francis Hayes 
Blake —Remaiks on the united metatarsal bones of the Cerato- 
sanus, an already described new Dinosaurian, by Prof O C 

Maish ‘The author pomts out that all known adult buds, living 
and extmet, with perhaps the single exception of Archzopteryx, 
have the tarsal bones firmly united, whereas all the Dinosauria, 
except Ceratosaurus, have these bones separate The exception 
in each case brings the two classes nea: togethei at this point, 
and then close affinity has now been clearly demonstrated 


Bulletin de 1’ Académie Royale de Belgique, May 1884 --Ob- 
servations on the shooting-stais made at the Royal Obseivatory 
of Brussels on August 9-11, 1883, by I. Niesten —~Description 
of the effects of a stoke of lightning on the few Palace of Jus- 
tice, Brussels —Memou on the process of segmentation in the 
Ascidians, and its relations with the organisation of the laivze 
(two plates), by Edouard van Beneden and Charles Julin — 
Some arithmetical theorems, by E Catalan —-Reseaiches on the 
absolute power of the muscles ın the invertebrates, second pait 
absolute power of the flexor muscles of the pinchers in the 
decapod crustaceans (one plate), by Felix Plateau —-Exact dates 
of the birth and death of Wenceslas Coebergher, by Auguste 
Castan —Essay on freedom of conscience in Athens, by M A 
Wagene: —-Theories of Plato and Aristotle on the social ques- 
tion, by Ch Loomans —-Memoir on the best means of improv- 
ing the moral, mtellectual, and physical ‘state of the working 
classes, by Joseph Danby 


ns se earan ee a a A A AA a AAAA A Ar i e e 


“SOCIETIES AND ACADEMIES 
SYDNEY 


Royal Society of New South Wales, July 2 —H C. 
Russell, BA, FRAS, President, m the chair —Six new 
members were elected, fifty-four donations recerved, and the 
following papers read --Notes on old, viz (1) a remarkable 
occurrence of nearly pwe gold in Queensland, being $h 7 of 
gold, the rest coppei, with a trace of iron, found in quartz and 
stalactites of brown hematite , (2) prepaation of pure gold , (3) 
volatihsation of gold, by A Le:bius, Ph D, M A —Notes on 
minerals new to New South Wales, by Prof Liversidge, F RS, 
accompanied by specimens Remarkable concretions of friable 
lron pyrites contaiming septa of quartz, resembling in appearance 
the well-known ‘‘septaria” of the London Clay, large crystals 
of axinite, idocrase in association with grossularite from Nundle, 
tourmaline in lage piisms resembling the celebrated Bovey 
Tracey forms, Scheelite, molybdenum ochfe, antimonite contain- 
ing mative gold from near Armidale, and allophane, serving as a 
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matrix for native copper, Blayney —On the oven-mounds of the 
abouigines in Victoiia, by the Rev Peter MacPheison, M A 
The situations, sizes, and structure (internal and external) of 
these aboriginal relics were considered, and measurements given 
The cooking oven, 01 smaller portion of the mound, was specially 
investigated Besides the more common contents, namely, 
ashes, chaicoal, and stones, human remains were sometimes 
found Where no timber existed, a kind of turf and coase grass 
were used as fuel Cucles of stones girdling the mound were 
described So far as appeared, no very high antiquity was re- 
quned to account for the mounds — Mi W Neill exhibited some 
very rich specimens of gold in quartz and mispickel from the 
new mine Wahaup, East Ballarat 


PARIS 


Academy of Sciences, August 25 —-M Rolland, President, 
in the chan —Remarks on aenal navigation, in connection with 
the expeiimental trip made on August 9 by Capis Renaid and 
Krebs with their new balloon, by M Dupuy de Lome The 
autho: 1egaids the experiment as so far highly satisfactory, and 
announces that ıt will be soon renewed with a sclew machme 
possessing double the motive powe: of the fust, and calculated 
to tiavel in any direction with an average speed of fifteen mules 
an hour Its furthe: pomted out that the balloon 1s constiucted 
on the piinciples expounded in a memon addressed by the author 
to the Academy of Sciences and dated February 2, 1872 — 
Contributions to the study of algenaic equations (1) general 
consideiations, binomial and timomuial equations, by M de 
Jonqmeres —On the piocess of cold-hammering, and the varia- 
tion 1n the limit of elasticity in metals and othe solid substances, 
by M Tresca —Researches in orgamic botany, studies on the 
formation and presence of nitratesin plants , methods of analysis, 
by MM Berthelot and G André An account 1s here given of 
the authors’ attempt at a complete analysis of a vegetable 
oigamism with a view to determiming the chemical equation 
during its development fiom the fertilised geim to its fructifica- 
tion and reproduction Experiments were also made for the 
purpose of varying the physiological conditions of vegetable 
growth, and foi these various objects ten botanical species, 1m- 
cluding six varieties of the Amaranthus weie subjected to a 
methodical and comparative study during the season of 1883 — 
Note on astronomical measurements and especially on the choice 
of a common mendian, by M A d'Abbadie The autho pio- 
nounces in favour of the west coast of Flores, one of the Azores, 
for the chief mendian, or else fo. its anti-meiidian, should the 
latter be preferred He also proposes the adoption of a unit of 
10,000 kilometres fo. the measuiement of celestial spaces, this 
unit to be called a mégzste (uéyiorov) —A study of the sphincters 
of the cardiac and other vems, with 1emarks on their hermetic 
occlusion dming the presystole state, by M P Durozicz —Note 
on the inequality m the distiibution of the solar temperature 
accoiding to latitude and the activity of the photospheie, by P 
Lamey -~Obseivations of the new planet Palisa 239 made at the 
Pans Observatory (equatorial of the West Tower), by M G 
Bigourdan —Obsei vations of the Bainard comet and of the new 
planet Pahsa 238, by M Penotm —Remarks on the universal 
hour, and on the formula— 


Universal time = local time — (12h + longitude), 


wheie the longitude 1s 1eckoned eastwards fiom oh to 24h , by 
M Caspair —~Desciiption of a thermo-.egulator of simple con- 
struction intended also to serve as a 1egiste1ing the konie 
(two 1ilustrations), by M E H von Baumhauer — Researches 
on the infia-i.ed spectia of emission of metallic vapours, by M 

Henri Becquerel The paper is accompanied by a table of the 
wave-lengths of the most mtense 1ays, bands, or groups of 1ays 
chaiacterising the spectra of the vapours of potassium, sodium, 
stiontium, calcium, zinc, alfminium, cadmium, lead, silver, tin, 
and some othe: metals —Determination of the indices of 2 efrac- 
tion by imeaı measuements, by M Ch V Zengei —On the 
quahty of the various faamas obtamed by different processes of 
gunding, by M Amé Girard —Note on the poisonous properties 
of urea, determined by a series of experiments made on frogs, 
guinea-pigs, 1abbits, and pigeons, by MM Gréhant and Quin- 
quaud The experiments consisted in subcutaneous injections 
of aqueous solutions of pme mea, the doses being gradually 
increased, and invariably terminating in tetanic convulsions and 
death The convulsions resembled those produeed by strych- 
nine, and weie followed by death im the course of fiom one to ten 
hows —Remaiks on the action of high pressure on the phemo- 


mena of putiefaction and on the vitality of minute organisms in 
fresh and salt water, by M A Ceites The object of M Certes’ 
studies was to determine the processes and the conditions under 
which oiganic matter 1s reduced tothe inorganic stateat the bottom 
of the sea Eaperimenczs were also incidentally made with the 
bacteria of charbon, which preserved their vitahty and vuulence 
under a pressure of 600 atmospheres, maintaintd for a period of 
twenty-four hous —Remaiks on the action of lesions of the 
1achidian bulb on the digestive functions, by MM Couty, 
Gumaraes, and Niobey —-Expersrments made to determine the 
loss of nitrogen durmg the feimentation of faimyaid manwe, by 
M Ch Diame —On the dehiscence of the anthers in phanero-~ 
gamous plants, by M Leéleic du Sablon —Repoit on the 
present state of the Krakatoa volcano, by MM Biéon and 
Koithals The report embodies an account not only of 
Krakatoa, but also of all the surrounding districts, which were 
wasted by the eruption of August 26, 1883 Some successful 
photogiaphs were taxen, including the only exact profiles 
hitherto obtained of Kiakatoa i 


VIENNA 


Impernal Academy of Sciences, June 19-—-R Herth, 
researches on hemialbumose or propeptone —R Scharitzer, on 
the minerals and iocks of Jan Mayen —F Bayer, on the extre- 
mities of a young Heette11a —K Natterer, on the opposition 
of hydric chloude to dichloro¢rotonaldehyde —L Tausch, on 
some Conchyha from tne fauna of Lake Tanganyika (Central 
Afiica), and their allied fossils 

July 3—E Maienzeler, on Southern Japanese Annelids; 
description of species of the genera Ampharetea, Terebel- 
lacea, Snbellacea, and Serpulacea-~—-F Bertolası on the ap- 
plicability of Wittstein’s and Kainkelin’s formule to volumetric 
calculations —S Bernhemmer, contribution to a hnowledge of 
the nerve-fibre layer of the haman ietina —A Nalepa, preli- 


' mmary communication on the anatomy of Tyioglypha —-T 


—_— we 


Habe: mann, on acetonhydroquinone —-T Zehenter, on the action 
of phenol and sulphuric acid on hippuric acid —E von Oppolzet, 
cetermimation of the length of the pendulum at the Vienna Obser- 
vatory —M Permfer, contribuions to a knowledge of the winds 
in the upper strata of the au* 

July 10 —T Lerch, researches on chelidonic acid.—-A Lieben 
and A Haitinger, on chelidomc acid —F Spitzer and T 
Kachler, on camphoion c acid —H Molisch, on aeiotropism of 
roots —E von Oppolzer, determination of the force of giavity 
while usmg two Repsold’s pendulums of different weights 





CONTENTS 


Fungi and Bacteria 
Our Book Shelf e= 


McLachlan’s ‘‘ Monographic Revision and Synopsis of 


PAGE 
433 


the Trichoptera of the ~uopean Fauna” 434. 
Letters to the Editor — 
Leewy’s New Telesgope System —A Ainslie Com- 
mon . 434 
Earhquakes in Japan —F Warrington Eastlake 435 
‘*Udschimya sencera,” Rond , a Fly Parasitic on the 
Silkworm —C Sasaki 435 
Singular Instance of Instinct —-Thamas Harrison 436 
Przevaisky’s Horse. —W W Watts 436 
“ The Ores of Leadville ”—Ernest Jacob . 437 
Austraiian Orchids 437 
Grinnell Land 438 
The Bntish Associatién — 
Seccion C—Geology—Opening Addiess by W T 
Blanford, FR.S,SecGS,FRGS, Presi- 
dent of the Sectton ` . . 440 
Section H—Anthiopology—Opening Addiess by 
Edward B Tylor, DCL,FRS Piesident of 
the Section 448 
‘*Comets ”—Lectme by Prof R S Ball Astro- 
nomei-Royal for Ireland 454 
Notes . Š 457 
Our Astronomical Column — 
Comet 1884 é 458 
Biaisen'y Comet of Short Periqd 459 
The Cape Heliometer ; . 459 
Scientific Serialse = ° 459 
Societies and Academies , cae 456 


NATURE 


461 





THURSDAY, SEPTEMBER 11, 1884 


DESCRIPTIVE MINERALOGY 


Text-Book of Descriptive Mineralogy By Hilary Bauer- 
man, FGS 8vo, pp vi 399, 237 figues (London 
Longmans, Green, and Co, 1884 ) 


ais is the companiqn volume to the “ Systematic 

Mineralogy,” by the same author, published in 1881 
As far as space admits Mr Bauerman endeavours to 
describe all the more impoitant mineral species His 
remarks about the names of mmerals and their detiva- 
tions are well chosen, and both muning students and 
teachers of mineralogy should note the following para- 
graph —“ In the case of minerals worked as metallic 
ores, the ordinary commercial names should always be 
used where possible Thus for all purposes copper 
pyntes, tinstone, and zinc blende are preferable to chalco- 
pyrite. cassiterite, and sphalerite ” 

The classification adopted by the author “is in the 
main simulareto that of Rammelsberg’s ‘ Mineral-Chemie ’” 
Each description gives the form, the structure, the com- 
position, and chemical characteristics, and concludes with 
the occurrence and distribution of the mineral The 
crystallographic forng 1% indicated both by Muller’s nota- 
tion and that of Naumann, and the figures of crystals 
are from the excellent wood blocks used originally for 
Brooke and Millers “ Mineralogy ” 

As might be expected from the afithoi’s wide experience 
as a traveller, the parts relating to occurrence are genel- 
ally quite as complete as 1s compatible with the size of 
the volume , but strange to say, under the head of copper 
pyiites, the author omits all mention of the gieat mines of 
the provinces of Huelva in Spain, and Alemtejo ın Portu- 
gal Itis true that they are not forgotten by him when 
speaking of iron pyrites, but Rio Tinto, which produces 
more copper than any other mine in the world, surely 
deserves notice quite as much as Devon Great Consols, 
Mellanear, 01 South Caradon fe must here conect 
an error of the author, who places Buition in Portugal, 
whereas it 13 in Spain , and the great Portuguese mine is 
at San Domingos, not at Pæmaron, which is simply the 
port of shipment, about eleven miles from the actual 
worlungs 

The authors acquaintance with Cornwall is not so 
exact as might be expected, for we find him making the 
statement that “in Cornwall” the tourmaline “1s almost 
invariably known by the old German miners’ name of 
Schorl” , m reality the Corrgsh term is Cockle Fluor is 
omitted from the lst of minerals associated with tinstone, 
and itis by no means so certain, as the author thinks, that 
kaolin has been produced by the action of atmospheric 
agencies upon the felspars of granite There 1s, on the 
contrary, much to be said for the theory that the decom- 
posing agents came from below The remark that copper 
pyntes has been foupd ın Dolcoath and neighbouung 
mines “ın zones alternating in depth with tin ore,” would 
lead one to suppose that there were several copper ore 
zones m the mimes, which 1s not the ca The published 
section of Dolcoath shpws only one copper zone, including, 

roughly speaking, the upper half of the workings, and one 
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tin zone, comprising the lower half No douBt tin ore 
was obtained also from the gossan o1 ferruginous capping 
of the vein, and ıt might therefore be said that there were 
two tin zones with an intermediate copper zone, but this 
1s not what 1s stated by the author Under pyrites we 
read —“In Cornwall the common term 1s Mundick, the 
varieties being distinguished as sulphur, copper, or arsen- 
ical mundic, according to the prevailing constituents ’' 
Does the author mean by this that a Coinish miner 
would call copper pyrites “ copper mundic”? If so, he 1s 
surely mistaken 

We regret that there are occasional errors of spelling 
inthe names of mmerals and places Thus “ Freiesle- 
benite” appears several times without the second “e,” 
though it stands correct in the Index, and “ Meconite” 
might puzzle the novice who had never heard of 
Metonite However these are slight blemishes, and 
both they and the few other mistakes can easily be cor- 
rected m a second edition, which no doubt will be 
required, as Mı Bauerman’s manual is clear, compact, 
and handy, and 1s likely to be a favourite with students 
of mineralogy 





THE MOSSES OF NORTH AMERICA 


Manual of the Mosses of North America By Leo 
Lesquereux and Thos James 8vo, pp 447, with Six 
Plates Illustrative of the Genera (Boston S E 
Cassino and Co , London Trubnei and Co 1884) 


\ E have much pleasure in calling the attention of 

bryologists on this side of the Atlantic to this 
excellent handbook of the “ Mosses of North America” 
Many contributors have aided in its preparation, and a 
seiles of unfortunate disasters have delayed its publica- 
tion at least ten years beyond what was expected, a delay 
which, however, has brought with it the compensation of 
greater completeness Its foundation was laid by W S 
Sulhvant, who contributed to the first edition of Gray’s 
“ Manual of the Plants of the Northern United States ” 
in 1848 a synopsis of the mosses then known within the 
same territory, which were not mote than about 200 
species In the second edition of the “ Manual,” pub- 
lished in 1856, the number of species was doubled, and 
five plates were given to show the essential characteis of 
the genera Of both these two treatises a few separate 
copies were also struck off At that time there were four 
excellent biyologists resident ın the country who were 
working actively—Sullivant, Lesqueieux, Austin, and 
James—so that 1apid progiess was made When the 
third edition of the “ Manual” was issued, ıt was planned 
that Sullivant, in cooperation with Lesquereux, who 
worked at mosses with Schimper before he emigrated to 
America, where he has done such excellent work in fossil 
botany, should undertake an improved handbook of the 
mosses as a separate publication Sullivant died in the 
spring of 1873 without this bang carried nto effect His 
collection of specimens, drawings, and manuscript notes 
was bequeathed to the herbarium of Harvaid University, 
which under the charge of Prof Gray has fo. many years 
been the main centre for botanical work in the United 
States It was planned that Mr T P James, who be- 
longed to Philadelphia, but whb removed to live at Cam- 
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bridge, and who was excellently qualified foi the task, 
should take Sullvant’s place in the undertaking, but he 
died in 1882, and Lesquereux, in old age with his sight fail- 
ing, was again left alone The book might have altogethe1 
collapsed if it had not been for the kind intervention of 
Dr Sereno Watson, who now has charge of the Harvaid 
Herbarium, and who, although not specially a biyologist, 
has taken upon himself the needful ciitical and editorial 
labour that was required to complete it 

The book as now published includes all the mosses 
which are known on the North American continent within 
the limits of the United States and northwaids There 
1s already a “ Manual of the Mosses of Tropical America,” 
by Mitten, in the twelfth volume of the /ou7zal of the 
Linnean Society, and there are special monographs by 
Bescherelle on the mosses of Mexico and the West 
Indies Sullivant has published figues of most of the 
endemic types, and Drummond, Austin and Sullivant and 
Lesquereux have issued extensive sets of dried specimens 
with numbers and punted labels In the present work 
goo species aie included A very large propoition of 
them are European, and as the close identity of the moss- 
flora of the temperate zone in the two continents 1s so 
interesting and important from a geographical point of 
view, we should have been glad 1f the example of Dr 
Gray in marking those species which are common to 
Europe and America had been followed Of the six 
plates five are those which were sketched out by Sullivant, 
and the sixth 1s devoted mainly to the sections of Hypnum 
The classification does not differ materially from that of 
Biuch and Schimper, familar to us in England from 
being used in Wilson’s “ Bryologia” The definitions of 
species and genera are commendably full and clear, and 
in not establishing or admitting species upon a slender 
foundation of differential character, the authors have 
followed the excellent example that has made Dr 
Gray’s manual, which has now reached its fifth edition, 
one of the most popular and practically useful of botanical 
handbooks 

At the end there is a useful glossary of the technical 
terms used in the descriptions As it 1s such a good and 
cheap book and includes such a large proportion of the 
Buitish species, 1t 1s well worthy of the attention of our 
home collectors J G BAKER 


LETTERS TO THE EDITOR 


{ The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice rs taken of anonymous communications 

[The Editor urgently requests correspondents to keep ther letters 
as short as possible, The pressure on his space is so great 
that it ts impossible otherwise to insure the appearance even 
of communications containing rgteresting and novel facts ] 

* The Diffusion of Species 

DURING a recent cruise ampng the Hebrides two cucum- 
stances came before me, both of which are of some interest in 
natural history—one of them ilustrating the curious conditions 
attending the diffusion of species, and the other illustrating the 
not less cui1ous conditions affecting the multrplication of pai- 
ticular species in particular seasons 

The celebrated Island of Iona 1s separated from the nearest 

pait of the Isle of Mull by a sound which 1s three-quarters of a 

mile wide It 1s the channel bf very strong tidal cuients, and 
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when the winds blow ın ceitain duections a heavy sea 1uns 
through it This sound has been an effectual isolater of Iona 
fiom the access of several species common m Mull Among 
others aie to be numbered snakes and othe: 1eptiles Tradition 
asciibes the immunity of the sacied isle to the blessing of St 
Columba Certainly it has been complete Yet, strange to 
say, this immunity has been this year endangered * Dung the 
late very hot August an adder attempted the passage to Iona, 
and was in the act of effecting a successful landing, when, 
foitunately, ıt was seen by a boy and a girl who were occupied 
among the stones on the sea-shoie The adde: was tied by its 
long swim, and the boy killed it without difficulty by stamping 
on its head This is suely a very curious case of migiation, 
and it is difficult to conceive the impulse und2: which the snake 
committed itse:f to the tides and cuients of a channel so broad 
and dangerous The hot weather of this year has no doubt 
developed m all reptiles an abnormal activity, and I saw a 
yout^ in Mull who had recently very neaily lost his life fiom the 
bite of an adde: The desciiption given me of his condition for 
many hours brought home to my mind almost for the first tıme 
that we have in om own island a veritable member of the teiiible 
‘*Thanatophidia ” But it seems quite unaccountable why 
such a i1eptife should have attempted to cioss the Sound of 
Iona e 

The other circumstance to which I have 1eferied is the mar- 
vellous development of the Safpide èus yea: m the IIebridean 
seas I have cused on those seas every year for fifteen year 
1egularly, and I have beer often on the look-out foi these cious 
olganisms , yet I have neve: seen them at all exeept once, and 
then only rarely and locally Whereas this year the wate: was 
laden with them almost everywhere, and in some places ıt was 
1endered almost foul wih their enormous quantity In the 
Sound of Jona my tow-net was soon half filled with them, 
and the long chains of beautiful pattgn which passed unde: the 
yacht lent an additional charm to the exquisite colom of that 
pure oceanic wate: In the Sound of Raasay, near Portree, the 
numbei was still gieater But the maximum development ap- 
peared in Lock Scavaig, where, as far down as the eye could 
reach. there was nothmgeto be seen but Salpz m every variety 
of concatenation and decatenatios—long chains, short chains, 
and countless myiads of separated imdividuals—making the 
whole sea little more than a thick soup of Salpæ 

On being placed in a glass of wate: the muscular contractions 
of their bodies were beautifully exhibited, and then darting 
movements were very striking Their exquisite ciystalline mate 
rial allowed every detail of structure to be seen, and on being 
placed in numbers in a buche- of water, and on beimg stirred at 
night, their phosphorescence was brilliant 

I should be glad to know fiom any of yom conespondent~ 
whether theie 1s any explanation of this exceptional development 
of these cieatmes ARGYLL 

Inveraray, September on 


C 
Meteor- Moon- and Sun-Shine 


DESCENDING the Calton HilPfiom the Royal Observatory on 
Tuesday night, I was much stiuck with the appearance, though 
momentary only, of a fine meteor of Venus-like brightness, pass- 
ing in a short course fiom south-east to north-east nearly hor- 
zontally, and at a height of about half a degree above the 
Pleiades, at 3 minutes past 12 GM J The yellowness of the 
meteor’s light was very conspicuous, contrasted with the blueness 
of the faint stas and of the sky about them im that direction, 
shimmering in pale blue i1eflected moonlight , and seemed to 
speak of abundance of sodmm,@as well as a low temperatuie of 
mcandescence, im that par.cula: meteor 

But very different was the colom in the opposite quaiter of 
the sky, o1 just west of south, where the moon, within a day of 
the full, was shinmg brilliantly, m white light immediately 
around and above ¢t, but producing between it and the houzon, 
and for a consideiable distance on ether side, exactly and most 
perceptibly that faintly claiet-colomed haze, which I have been 
remarking about and beneath the sun all this year Precisely 
too as with the sun, the colou. was sho®n on this occasion with 
the moon to be in the very highest regions of the atmosphere 
by any cumulus clouds, at heights of 3000 oi 4000 feet, that 
floated past, being pre-em nert on that warm-coloured backing, 
by the peaily whi@ness of <heir hghts dnd blueness of then 
shadows In so far quite agrezably witl» Mi Backhouse’s 1ecefit 
and veiy interesting letterin NATURE (p 359), stating thatthe had 
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found a sojai dust-halo, with effects like the above, more and 
more vistble the highe: he ascended amongst the Alps 

That such appearances weie pioduced by solid particles in a 
cold state, and not by any new gas itroduced mto the atmo- 
sphere, seems to be borne out by three sets of 1athe1 extensive solar 
spectroscopings which I have lately cared out , for while there 
does not seenf to be a single new line amongst the thousands of 
old ones, so far as I have yet examined the obseivations, there 1s 
only too abundant evidence of a continued dullmg of the hght 
of the sun’s continuous spectium all along its range 

This effect 1s of course more conspicuous in the faint regions 
at eithe: end than 1n the bight middie, and would appear to be 
testified to undemably by the fellowing differential obse: vation, 
viz that with a pusmatic apparatus, wherewith I could see lines 
in the bught regions, say of B, C, and D, iathei better than I 
could with somewhat similar, but darker, prisms in 1877,—] 
could not see Brewste1’s hne Y and its companion gioups in the 
very faint ultia-red so well as I did then , and could not see the 
further“away line X at all, though in 1877 1t was not only cleat 
enough, but far fate: lines on either side of ıt were visible and 
micrometrically measmable Neithei in 1884 have I been able 
with the same eye and instrument to see anything at the violet 
end of the spectrum of the giand banded lines H and K, though 
they formed a daily subject of observation in 1877 

In 1856 I 1emaikably appreciated that an ascent to 11,000 
feet of altitude on the Peak of Yenerffe enabled H and K to 
be seen with peculia: distinctness and fine iesolution of much of 
their haze at lowe: levels into shaip lines, but would that 
have been equally the case this year, when the mhabited regions 
of the earth, and the lower clouds too, are covered in by a wide- 
spread blanket of dust ın most anomalous extent and density ? 

i C Pirazzi SMYTH 
Astronomei-Royal for Scotland 
15, Royal Tenace, Edinbigh, September 6 
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Pons’ Comet—Pink Glow 


THIs comet was visible here up to the beginning of June I 
saw it on fouteen nights in Apul and eighteen in May, including 
the last eleven nights of the lat#r month It could be seen with 
an opeta-glass up to Apul 3, my last sight of ıt was with a 
4-inch telescope on June I, or 1athe, at 12 30am of June,2 
(= June rd th GMT) On Apul 24, and agam and pai- 
ticulaily on May 24 ıt seemed to me to have become suddenly 
faintei, though there seemed nothing im the state of the sky to 
account for it, indeed, on the last-named might I have noted, 
‘sky very clear” Up to at least May 28 its motion m two oi 
three hours could be plamly seen On that night, though ‘‘ very 
diffused and faint,” ıt was visible before the moon had set It 
had not, I think, on June 2 1eached the minemum vesrbrle, but 
as I had no ephemeris subseque hat (to the middle of 
Apul) given in NATURE, ıt would have been quite useless to 
have looked for it again afte: the moon had passed 

I may add that the “pm glows” have not yet left us, on 
the last two evenings (July I ang 2), which were clear, they 
weie very distinct A S ATKINSON 

Nelson, N Z , July 3 
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Alternation of Generations in Salpa 


WHILE we ate indebted go Prof W K Brooks foi having 
enunciated his views on this subject clealy in NATURE for 
August 14 (p 367), I should lke to pomt out that the mis- 
quotations which he has called attention to in an article of mime 
published m May (p 67) do not®invalidate the strength of the 
counter-arguments, although I must apologise fo: their having 
been allowed to appear 

He does not acknowledge that the question at issue 1s one not 
of fact but of the explan&tion of accepted fact, z ¢ it 1s a ques- 
tion of theory Undoubtedly an egg migiate$ fiom the body 
of the solitary Salpa to that of the chain form, but Kowalevsky, 
who himself describes this, does not agree with Piof Bucoks’ 
conclusion drawn therefrom 

Prof Biooks pomted oft at gieate: length than I did that the 
phenomena found in Pyrosoma and Composite Ascidians cul- 
minate in those m Salpa Begimning m Pyrosoma with ‘an 
indefinite series of hermaphrodite buds,” he shows how the re- 
productive cell becomes marked out earlier Md earlier, until in 
Salpa it 1s fully develowed ın the kody of the gemmating 
individual 





Then, instead of showing by his nomenclature that, 


Salpa is the end of a seues, he piefeis to bieak lo@se fiom 
any attempt at contmuity and to call the solitary Salpa a true 
female 

I, howevei, prefe. to follow in the steps of Piof Moseley, 
who says of sımilaı changes ın the Hydiomedusz that ‘‘it 
would lead to great confusion if the old way of 1egarding the 
matte: was upset The past history of the gonophores must be 
taken ito account, and the fact that the sexual elements, though 
now developed at a greater or less distance m many species, 
formerly undoubtedly onginated within the gonophove ” 

As Prof Biooks does not use language in this way, it 1s not 
remaikable that he criticises me for usmg the term ‘‘hydroid” 
in regaid to Cunina at a stage comparadle to the hydmfoim and 
gemmating person of a Seitulaian, although I pomted out that 
it is a Medusa in both geneiations 

The fault of Piof Biooks’ aigument 1s that he 1s not consistent 
He says ‘‘ Very many chain Salpz are produced at one time 
As these have no power to 1epioduce by budding, they have /os¢ 
ther ovais, although each of them when it 1s born contains, 
like the bud of Pyrosoma, a single unfeitilised egge” 

If this means that the egg 1s the sole 1emnant of the ovary, 
it admits all that I contend for , but if, on the other hand, ıt 
means that in a less modified condition these must have an 
ovary prope: to the bud as well as the ovum iecerved fiom the 
solitary Salpa it follows that Salpa cannot be differentiated 
fom a form lke Pyiosoma, where theie 1s, so to speak, a 
migrating ovary, but no trace of ovary independently formed in 
the bud ‘The second ovary described by Salensky cannot be a 
trace of this, for ıt 1s simply another ovum with follicular cover- 
ing precisely like the fist R N GOODMAN 

St John’s College, Cambuidge 





Forked Lightning 


By papeis received by last mail I see that Mr W C Gurley 
claims to have shown, by photogiaphing a flash of highthing, 
that the oidinary notion of forked lightning must be givenup I 
do not know whethe this coriclusion has been drawn fiom the 
photogiaph of a single flash or not, but you will see from the 
inclosed photogiaphs that the conclusion 1s an entirely false one 
An examination of my photogiaphs will show that all the flashes 
except one had the zigzag form, and that some of them aie mag- 
nificently forked They resemble very closely the photographs 
of sparks fiom a Holtz electrical machine, taken by Mr A 
Matheson in Piof Tats laboratory, and published in vol xxvi 
Part 3, of the 77 assactions of the Royal Society of Edinburgh 
The amount of detail shown in the photograpl. of the tree 
illuminated by the flash gives one a very good idea of the bright- 
ness, when we consider that expostne cannot have exceeded the 
millionth pait of a second I may add that my fist photograph 
was taken on Octobe: 16, 1883, and was cnculated amongst 
friends immediately afterwards C MICHIE SMITH 

Madras Christian College, Madras, August 9 





Sun-Glows 


As one of the fust to draw attention in the SZ James's Gazette 
of Octobe: 1, and Novembei 9, 1883, and many subsequent oc- 
casions, to those strange phenomena about the sun last autumn, 
will you kindly allow me space in yom valuable columns to ask 
how it 1s possible to refeı such effects any longer (as Mr Back- 
house does in your paper of August 14, p 359) to volcanic dust 
from, I presume, the Krakatoa eruption, when we know now 
that ın south latitudes these phenomena were observed by Mi 
Neison of the Natal Observatory as early as the spring of 1883? 
He says that ‘‘they mcieased in intensity from February until 
June, when they were strongly marked ” I have watched the 
sky as an artist (out of London} foi quite forty yes, and feel 
sure that this corona, o: blanching of the sun, has been a more 
peisistent feature of late years than formerly It is still there, 
and may be seen without leaving England, or even London in 
clear weather, by looking for it fiom about an hour to half an 
hou before or after sunset and sunrise The last very mild 
winter and the preceding one could have had no connection 
with the Kiakatoa eruption, and J think that we must now seek 
for an explanation of the present and past atmospheric phtno- 
mena in some increase of solar energy, and consequent hiting of 
vapour higher than usual è ROBERT LFSLIE 

6, Moira Place, Southampton, August 24 
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ý Fiıreballs 


In addition to the occurences 1ecently 1ecorded in your 
columns, ıt may be well to quote a fuithe: observation communi 
cated in a letter, by Lady Borthwick, to the Alor ning Post for 
August 16, dated from Deiculich, Ballinlaig, Peithshne, fiom 
which I extract the following particulars — 

As several curious phenomena of a like kind had been desciibed 
as having occuned in Edinburgh duuing a te1ufic thunderstorm 
on Tuesday, August 12, the wiite: proceeds to detail what had 
been witnessed by herself and some others in hei neighbouihood 
The storm began at 10 o'clock in the moning and continued 
with unabated violence till past 10 at night It appeared to be 
at its height from about 3 till 7 pm, when as many as thee 
flashes of lightning occured to one peal of thunder In many 
cases they were of a vivid pmk colour At about 6 o’clock a 
loud noise was heard, unlike any piecedingit ‘‘ the heavens 
seemed to open, and there issued from the clouds what appeared 
like a ball of fiie, about the size of a man’s head, which exploded 
with a teirific crash, emitting quantities of spaiks” It then 
appeaied to descend at a distance of not moie than twenty yards 
from the house Mr J K Laughton, commenting upon the 
phenomenon m the next issue, states that “f ball lightning ” 1s 
not solid, but yet in ‘‘ passing along the surface of soft land it 
ploughs ıt up ın a way that no cannon ball could do,” and 1efers 
to an instance of this mentioned by Scott in his ‘‘ Elementary 
Meteorology ” 

At a recent meeting of the Pais Academy of Sciences, M 
Gaston Planté wlustrated some remarks upon globular electe 
bolts by producing artificially effects analogous to those of fine- 
balls, and ıt would be interesting to know more 1especting their 
nature As they appear to occu: only very occasionally, on 
account of the rare conditions of the atmosphere producing them, 
it 1s ceitainly advisable to collect all the evidence respecting 
them that ıs obtainable By such means ıt may m the couse of 
time become possible fo. those who aie competent to deal with 
the facts, to arrrve at some definite conclusions conceining this 
little undeistood phenomenon WM WHITE 

September 2 
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Deep-Sea Corals 


Prof H N MosrLEY, FRS, in his masterly addiess to 
the Biological Section of the British Association at Montreal, 
dealt, amongst other matters, with the zoological position of the 
remaikable genera of deep-sea corals named Guynia, nobis, and 
Haplophylha and Duncanta, of Poutalés He states that he 
has found, after examing sections of the last named genus, that 
the soft parts indicate that it and the others aie Hexactinza, and 
have the construction of Caryophyllia and of all other corals of 
that group These geneia were placed amongst the Rugosa, 
the first-mentioned by myself fourteen years since, and the 
otheis by Pourtales later on On April 3 of the present 
year I1ead a communication to the Linnean Society, entitled 
“A Revision of the Families and Genera of the Madieporania,” 
and this revision ıs published As Piof Moseley left England 
before I could send him a copy, he and some other naturalists 
who study the corals will be perhaps interested by knowing that 
I have placed those genera where Prof Moseley has located 
them subsequently They foim an alliance in the family Tw- 
bmolide, and I was Jed to alte: the classificatory position on 
account of a careful examination of the haid parts 

August 30 P MARTIN DUNCAN 
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Iridescent Lunar Halos 


ON the evening of July 4, fiom 5 30 pm to 7pm, the 
moon, eleven days old, was swuounded with a senes of extia- 
ordinary halos consisting of a succession of concentric rings, 
fine, clear starlight , very light gus from south-west and west- 
south-west ,*¢hermomete1, 42° 

At 5 30, very light fleecy scud from south-west, the moon su- 
rounded with a halo of about three times its diameter, of dullish 
white within a ring of orange iapid changes ensued the moon 
appeaied within an opaque circle intensely white, surrounded 
with chromatic 1mgs m the following oidei—yellow, orange, 
1ed, indigo, a broad 11ng of blue, yellow, orange, 1ed, digo, 
deep blue, bordered by a faint 11ng of orange At this time the 
mooh appeared as a bright boss on a many-colomed shueld , 
changes rapidly followed at 5 35 the rings were as follows— 
white, yellow, orange, red, andigo, blue, yellow, orange , for 
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some moments the outer 1ing of oange became blurred, the 
bioad ring of blue very deep and beautiful, at 5 50 all of the 
halo had disappeared , sky clear, biight starlight all round, ex- 
cept where a “ew light fleecy clouds lay to the noith-east At 
6 10 light scud fiom south-west , at 6 12 halo again formed, as 
follows—-white, yellow, oange, n a few moments weie added 
red, indigo, biue, orange, soon a mass of whutigh scud, light 
and fleecy, seemed to gather round the moon widely, in a huge 
uregular oval changing almost to a cucle with uneven edges 
At 6 20 the halo had disappeared , then came a bow-shaped 
yellowish coloration on the south-west of the moon, changing 
instantly to ange, 1ed, indigo, faint indistinct orange, at 
6 22 all clear again, at 6 29 bright almost dazzling rays ım- 
mediately sui:cunded o1 jetted ffom the moon At 6 30, north 
of the moon, orange appeared on some light scud , soon changes 
again took place immediately on the edge the moon, where 
the rays weie sp bitlhant, was now very dark with jagged edges 
with.n an intensely white ring, suriounded with a series of 
sharply-defined chromatic 1mgs in the ordeı they appesred at 
5 35 At 6 35 anothe: mass of whitish scud widely smiounded 
the moon as before described , at 6 48 all clea: again , instantly 
afte. an orange patch appeaied on scud to the noth, at 6 56 
orange on east at 7pm ail was again clear, rays as dazzling 
as at an eale period, temperature sensibly lower, frost at 
night * T H Potts 
Ohmıtahı, NZ, July5 . 
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Sextants 


In you review of the “‘ Encyclopedia Biitaamia” published 
last week I notme that reference 1s made to an article on navi- 
gation by Capt. Moriarty, and attention ıs called to the very 
serious enor in sextants aris.ng from false centering Having 
had some expemence in the examunation of these instruments, 
I can practically testify to this mostermportant defect Only a 
week or so since two sextants were received here for trial, 
one of which belonged to a captam of the mercantile manne 
In both instances, although the mirrors and shades were good, 
yet the ac eror due to false centering was excessively laige, in- 
creasing from o at o° tœ + 7’ at 60°, while at 90° 1t amounted to 
Io’ Surely this must be a senows matter to navigators, but, as 
you point out, fm the small fee of five shillings persons orde.ing 
a sextant may direct the maker to send it to the Observatory, 
where suitable apparatus 1s arranged not only for exammuing the 
arc but also the mirrois and shades It ıs only farr, however, 
to say that when instruments are sent direct from the makers we 
do not often have occasion to reject one Indeed, superior sextants 
by first-class makers 1arely have an e1101 exceeding 1’ of mc, and 
often not more than 30”, but how few these are in comparison with 
the hundreds of infettor instruments that pass into the hands of 
the public without being tested T W BAKER 

The Kew Observatory sgeamond, September 2 





Electrical Reinbow 


I was one of a deputation @f Rive: Tyne Commissioners who 
visited the South Foreland, to see the experimental hghts now 
on trial there, on Saturday might, August 30 We were walking 
acioss the fields fom the lights towards the obsei ving hut No 2, 
a distance of about a mile anda half There was a fog more o 
less, and a shower of rain as we weie approaching the hut, and 
every time the electiic light fiom Aetowe: 1evolved, a 1ambow, 
very like a faint luna: bow, made its appearance I could not 
see any puismatic colou, and the bow was only pioduced by the 
laige electiic ligh , with carbons of 14 inch in diameter There 
was no bow visible fiom the %ld light, which has caibons of 
about § inch square, and none fiom eithe: the gas o: oil lights 
I was informed that this was the fust time such a phenomenon 
had been observed R S NEWALL 

Ferndene, September 3 





Rainbow on Spray 


A CURIOUS appearance, which I have never observed before, 
was visible here fora few minutes thisTorenoon Laige breakers 
wee 1olling m to the bay, and then fronts (covered with foam) 
weie brilliantly white in the sunshine But, as each passed a 
particular spot, digctly opposite to the sun, the spray blown 
back fiom its cres took a bright 1eddish-biown colour Zr 
was the apex of the pittaaiy rainbou® When observed fror a 









Circular Rainbow seen from a Hill-top 


[OTICIN@a communication in NATURE (p. 361) regarding 
phenomenon of a circular rainbow, I thought it worth while 
mention a case which lately came under my observation. 
ling ona point of rock just opposite the beautiful falls of 
H Quebec, I was surprised to see a rainbow in the 
passing through my feet. “The spray from the 
blown into a dgep cove in front of me, and the 
high in the heavens behind. The primary was well 
id very beautiful; the secondary was faint. I un- 
t the conditions for seeing this circular rainbow are 
often favourable at Montmorenci ; still it may not be amiss 
dvise intending visitors xof to stop at the bottom of the steps 
which“lead’ down below the falls, but to clamber over the rocks 
as near the water as possible. W. L. GOODWIN 
Aontreal, August 28 


Intelligence in Frogs 


JA FRIEND in Scotland has a small lake in his grounds, which 
are surrounded by a high wall. At the bottom of the lake is a 
< sluice by which the water cin be let off into a burn below the 
“grounds. A few weeks ago the lady of the house was walking 
“down the road outside the wall towards the burn when, to her 
astonishment, She met a multitude of frogs making their way up 
the road, which makes a considerable detour, tothe gate leading 
oo ante the grounds. On inquiry she found that the lake had that 

“morning been emptied through the sluice, and it was plain that 

these were frogs which, having been carried down with the water 
os tothe burm, were now making their way back to their old home, 
ey By what instinct did they know that the long road led to the 
aa Poin from which the short one had started ? B. W.S 
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THE TEMPERATURE OF THE SOLAR 
-< SURFACE 


T HE power: developed by the sun motor, recorded in 
& NATURE, vol, xxix. p. 217, has established relations 
between diffusion and ener gy of solar radiation which 
_ prove that the temperature of the surface of the sun is 
extremely high. I have, therefore, during the summer 
solstice of 1884, carried out an experimental i investigation 
_ for the purpose of demonstrating the temperature of the 
~ golar surface corresponding with the temperature trans- 
: mitted to the sun motor. Referr®g to the illustrations 
viously published, it will be seen “that the cylindrical 
the sun motor, enstructed solely for the purpose 
nor expanding air, is not well adapted | 
nation ofthe amount of surface ex- 
on of the reflected solar rays. It will be 
inspection that only part of the bottom of 
the | cylindrical heater of the motor is acted upon by the 
reflected rays, and that their density diminishes gradually 
towards the sides of the vessel; also that owing to the 
imperfections of the surface of the reflecting plates the 
exact course of the terminal rays cannot ‘be defined, 
onsequently, the most impagtant point in the investiga- 
namely, the area acted upon by the reflected radiant 
not be accurately determined. I have accordingly | 
an instrument of large dimensions, a polygonal 
Fig. 1), “composed of a series of inclined 
dded with a central h@ater of conical 

ie reflected. radiation in such a 
ms ach poi “of: its surface receives an equal 
ve amount of radiant: reat ina giventime. The said reflector 
~is contained within two regular polygonal planes twelve 
inches apart, each having ninety-six sides, the perimeter of 
the upper plane corresponding with a circle of eight feet 
diameter, that of the lower plane being (jx feet. The cor- 
nding sides of these planes are connected by flat 
mirrors composed of thin glfss silvered on the out. 
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side. When the reflector faces the sun at right angles, each 
mirror intercepts a pencil of rays of 32°61 square inches - 
section, hence the entire reflecting surface receives the | 
radiant heat of an annular sunbeam of 32°61 X 96 = 3130 ` 
square inches section. It should be observed that the 
area thus stated is oo11 less than the total foreshortened 
superficies of the ninety-six mirrors if sufitieni y wide to 
come in perfect contact at the vertices. Fig. 2 represents 
a transverse section of the instrument as it appe r whe r 
facing the sun; the direct and reflect 
dicated by dotted lines. The reflect 
are sustained by a flat hub and eight radial s 
upwards towards the ends at an angle of 45°. The hub — 
and spokes are supported by a vertical pivot, by means of — 
which the operator is enabled to follow the diurnal motion 
of the sun, while a horizontal axle, secured to the upper 
end of the pivot, and held by appropriate bearings under 
the hub, enables him to regulate the inclination to corre- 
spond with the altitude of “the luminary. The h neater is. >, 
composed of rolled plate iron 0'017 inch thick d 
vided with head and bottom formed ofon 
materials. By means of a screw-plug passing thn {Ses 
bottom and entering the face of the hub. the heater may 
be applied and removed in the course of five minutes, an 
important fact, as will be seen hereafter. It is scarcely 
necessary to state that the proportion of the ends of the 
conical heater should correspond with the perimeters of the 
reflector, hence the diameter of the upper end, at the in- 
tersection of the polygonal plane, should be to that of the 
lower end as 8 to 6,in order that every part may be. 
acted upon by reflected rays of equal density. This con- 
dition being fulfilled, the temperature communicated will... 
be perfectly uniform. A short tube passes through the 
upper head of the heater, through which a thermometer. 
is inserted for measuring the internal temperature. The | 
stem being somewhat less than the bore of the tube,asmall - 
opening is formed by which the necessary equilibrium. of . 
pressure will be established with the external atmosphere, o 
It should be mentioned that the indications of the thermos 
meter during the experiment have been remarkably — 
prompt, the bulb being subjected to the joint influence of —— 
radiation and convection. 

The foregoing particulars, it will be found, furnish all 
necessary data for determining with absolute precision the 
diffusion of rays acting on the central vessel of the solar 
pyrometer. But the determination of temperature which 
uninterrupted solar radiation is capable of transmitting to =< 
the polygonal reflector calls for a correct knowledge of -> 
atmospheric absorption. Besides, an accurate estimate of > 
the loss of radiant heat attending the reflection of the rays 
by the mirrors is indispensable. Let us consider 
es separately. a 

Atmospheric Absorption. — The prinċipal 
conducting the investigation during the sur 
stice has been the facilities afforded. for det : 
atmospheric absorption, the sun's zenith distance at 
noon being only 17° 12’ at New York. The retardation >> 
of the sun’s rays in passing through a clear atmosphere ©... 
obviously depends on the depth penetrated; hence— 
neglecting the curvature of the atmospheric h:mit—the. 
retardation will be as the secants of the zenith distanc 
Accordingly, an observation of the tempereture prodi i 
by solar radiation at a zenith distance whose secan 
twice that of the secant ofe17° 12’, viz. or 28, de 
the minimum atmospheric absorpti mat ‘ 
result of observations conducted d Serie 
shows that the maximum solas intensity ; at 7 12" reaches 
66°2 F., while at a zenith distance of 61° 28' it is 53° a ee 
hence, minimum atmospheric absorption at New York, 
during the summer solstice, is 66°2 — §2°°5 = 13°°7 F., or 
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= 0°207 of the sun’s radiant energy where theways =; 







enter the terrestrial atmosphere. z 
In order to determine the lobs of energy attendis 
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reflection of the rays by the diagonal mirrors, I have con- | 


structed a special apparatus, which by means of a 
parallactic mechanism faces the sun at right angles during 
observations. It consists principally of two s nall mirrors, 


manufactured of the same materials as the reflector, placed | 


diagonally at right angles to each other; a thermometer 
being applied between the two, whose stem points towards 
the sun. The direct solar rays entering through perfora- 
tions of an appropriate shade, and reflected by the in- 
clined mirrors, act simultaneously on opposite sides of the 








bulb. The mean result of repeated trials, all differing 
but slightly, show that the energy of the direct solar rays 
_ acting on the polygonal reflector is reduced 0'235 before 


| reaching the heater. 


tures produced by radiant heat at given distances from 
| ets source ave inversely as the diffusion of the rays at those 
| distances. In other words, the temperature produced by 
| Solar radtation is as the density of the rays. 





Captain Ericsson’s Solar Pyrometer, erected at New York, 1884. 

e a 
earth from the same as 6 to 1000, the author of the 
“Principia” asserted that the density of the rays was as 


+ 
It will be remembered that Sir Isaac Newton, in esti- 
mating the temperature toevhich the comet of 1680 was 
subjected when nearest to the sun, based his calculations 


on the result of his practical observations that the maxi- 


mum temperature produced by solar radiation was one- 
third of that of boiling water. 
that the observer of 1680 underrated solar intensity only 
5° for the latitude of London. The distance of the comet 
from the centre of the sum being to the distance of the 


Modern research shows | 
$ 
| 
T 
| 


marame 
TT. 


1000? to © = 28,000 to 1; hence the comet was subjected 


ce) 


araen 
pinnas 


| I | i 
| to a temperature of 28,000 X ~> 1,680,000% an. 
intensity exactly “ 2000 times greater than that of red- 
hot iron ” at a tafhperature of 840°. ‘The distance of the 
a 


omet from the solar surface being equal to one-thirdeof 


the san’s radius, it will be seen that, in accordance with 
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onian doctrine, the temperature to which it was 


the adopted expedient of increasing the densiéy of th 
f 4? X 1,6 80,0 000 _ 


5 rays without raising the temperature by cony verging 
scted indicated a solar intensity o radiation, removes the objection urged. i 
586, 000° E. Agree: bly to the dimensions already specified, the area 

? 


The writer has established the correctness of the of the 10-inch heater acted upon by the reflected solar 
issumptiog that “the temperature is as the density of | a is 331 o square inches, the a of the T 
ys,” by showing practically that the diminution | heater being 379 square inches. The section o : e 
solar temperature (for corresponding zenith distances) | @22ular sunbeam whose direct rays. act upon the poly- 
¿the earth is in aphelion corresponds with the | $924! reflector is 3130 square inches, as before: 
1 diffusion of the rays consequent on increased |. Regarding the diffusion of 
from the sun, This practical demonstration, | ™Vestigation, the following de 
has been questioned on the insufficient ground | understood. The area of a sphere whose 
“the eccentricity of the earth’s orbit is too small and | tO the earth’ s distance from the sun in ap helion 8 
emperature produced by solar radiation too low” to | the sun’s area as 218'1° to 1, while the reflector of the solar 


rnish a safe basis for computations of solar temperature, | Pyrometer intercepts a sunbeam of 3130 Square inches 
In order to meet the objection that the diffusion of the section, it follows el a reflector will receive the radiant. 
rays in Aphelion do not differ sufficiently, the solar 
yrometer has been so arranged that the density, ze. 
the diffusion of the reflected rays, can be changed from 
a ratio of I in S0g0 to that of r in 10,241. This has 
been effected by employing heaters respectively 10 inches | 
and 20 inches in diameter. With reference to the “low ” | 
o pne pointed. out, it will be perceived that 
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heat developed by > = 0°0658 Spe ieh of the sola 
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surface. Hence, as thè ind heati $ tig ti 
330" 65 square pet we eee I 





MARAEA e na mannan En n d aan mmr (pn arinn ANa naaa GA ptr PPL PL RL pt Une 
< 










inte a aOR A SER Re ab a acapir me parna nu eed 








aeee e a e e a e a A R AA E GS a: 





20 paaraak QA TeRi oe AAA y A e ym oh deraya ay aAa eA 


| 
| 
| 
! 
| 
| 
| 
l 
| 
| 


ee ee eT 


i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


ee E ee Oe, EE E E EE ET 


¢ 


sa np eae is 


Pin tne = nen seems ane me remit Attn, Stn ot ek mare meer = a m maae pirate Soomaali ee ee ee en er ng 


w i qp a 


Re 


nof the rays acting on the 20 inch heater being as | refector is reduced 0'207 by atmospheric absorption, 
- ok sequently the ultimate temperature which the sun's Ta 
roo 10,241 to I, ; 
065% > ’ energy is capable of imparting to the he 
condition@having proved unfavourable 247°617 = 298°87 F. It is hard 
ion, Maximum sake temperature was that this temperature (deve 
ingly, the heaters of the solar py rometer fused fully ten- thousandfol 
t reach , actual temperature, since a perfectly tr 
“the ‘therndineter “yf he atte: heater being 3 36 me 5; 7 spher €, and a reflector capable of transmit is 
the large one beigg 20075 above the surrounding | energy of the sun’s rays to the heater, would produce the 
< No compensation will, however, be introduced on same. 
unt of deficient solar L eat, thei OAIN being to base The result of the experimental i inv estigation car ried out. 
station of solar emperature solely on the result during the summer solstice of 1884 may be thus briefly 
ms conducted fat New York during the stated. The diffusion of the solar rays acting on the 20: 
Istice of 1884. It will be noticed that the inch heater being in the ratio of 1 to 10,241, the tem y 
of the: large heater js proportionally higher ture of the solar surface cannot be ‘less tha 
the small heater, a fact showing that the X 10,241 = 3,060,727" F, ẹ This underrated cot 
a its higher temperature, loses more heat must be accepted unless it can be shown t 
d convection than the former. Besides, perature produced by radiant heat j s not iny 
of heated bodies increases more rapidly diffusion of the rays. Ply : 
station of temperature. istence of such. high solar tem WUC De 
loss occasion deby the imperfect reflection of the thatin consequence of the great attraction of the Saka mass, 
r TOFS, a as 5 before stated, is 0'235 of the energy transmitted By drogen on the sun’s surface raised to a temperature of 
yy the direct solar rays acting on the polygonal reflector, 4900" C will be nearly twice as heavy as hydrogen on the 
he: temperature which the solar eye are capable of | surface of the earth at ordinary atmospheric temper: 
ng to the Targe heater will be %oo’s X 1235 = tures; and that, owing to the immense depth of the so 
but the eneiy of the selar rays acting on the atmos sphere, its density would be so enormous at: 
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low temperature that the hone a evita movements An | pe 
the solar envelope could not possibly take place. It ig 
scarcely needs demonstration to prove that extreme | 
tenuity can alone account for the extraordinary velocities | 
recorded by observers of solar phenomena. But | 
extreme tenuily is incompatible with low temperature | 
and the pressure produced by an atmospheric column | 
probably exceeding 50,000 miles in height subjected to the | 
sun’s powerful attraction, diminished only one-fourth at 
the stated elevation. These facts warrant the conclusion 
that the high temperature established by our investigation | 
is requisite to prevent undue density of the solar atmo- | 
sphere. 

It is not intended at present to discuss the necessity of | 
tenuity with reference to the functions of the sun as a| 
radiator ; yet it will be proper to observe that on merely | 
dynamical grounds the enormous density of the solar 
envelope which would result from low temperature, pre- | 
sents an unanswerable objection to the assumption of |8 
Pouillet, Vicaire, Sainte-Claire Deville, and other eminent | 
savants, that the temperature of the solar surface does | 

| 
| 


not reach 3000° C. J. ERICSSON 





THE BRITISH ASSOCIA TION 


I OSTS and guests have been abundantly satisfied 

with the results of the Canadian Meeting of the 
British Association. The Canadians have done their 
very utmost for their guests, and the latter appear to have 
responded heartily. There have been, to judge from the 
very full reports in the ZZ#zes, some notable incidents in 
connection with the meeting, which will no doubt be fully 
noticed in the reports from our Special Correspondents, 
which we hope to receive in time for next week’s number. 

The General Committee met on Wednesday, with Lord 
Rayleigh in the chair. The aggregate membership was 
reported as 1773, of whom 558 were old and 1215 new, 
The following are the grants of money that have been 
made :— 

Mathematical Section.— Meteorological 
near Chepstow, 25¢4.; 
Ocean, 50/. ; 


observations 
synoptic charts of the Indian 
reduction of tidal observations, 10/7; calcu- 
lation of mathematical tables, 1007 ; meteorological ob- 
servations on Ben Nevis, 50/. ; solar radiation, 20/. ; 
meteoric dust, 707. 

Chemical Section.—Vapour pressures and refractive 
indices of salt solutions, 25/4 ; chemical nomenclature, 
57.; physical constants of solutions, 207. 

Geological Section.—Volcanic phenomena of Vesuvius, 


25/.; Raygill fissure, 1524; earthquake phenomena of 
Japan, 752.3; fossil Phyliopoda of the Palaeozoic rocks, 
25/.; fossil plants of British Tertiary and Secondary 
beds, so/.; Geological Record, 50l; erosion of sea- 


| 
coasts, 10/7. ; circulation of underground waters, 10/, | 

Biological Section._-Table at Naples. Zoological Sta- 
tion, 100/,; Zoological Record, 1000. ; migration of 
birds, 30/. ; ‘exploring Kilimanjaro and adjoining moun- 
tains of- ‘Equatorial Africa, 254; recent Polyzoa, 1o/. ; 
marine biological station at. Gtanton, 1004 ; biological 
stations on coast of United Kingdom, 1507. 

Geographical Section.—Exploring New Guinea, 200% ; 
exploring Mount Roraima, 100%. 

Mechanical Section.— Patent legislation, 57. 

Anthropajogical Section.—Investigating the character- 
istic physical and other features of north-west tribes of 
Canada, 50/.; physical characteristics of the races in the 
British Isles, 104 Total, 15252. 

In the case of the following Committees no money 
3 grants were voted :—Committees on practical standards 
for use in electrical measurements, for promoting tidal 
observations in Canada, for calculating tables of funda- | 
mental variations of algebraic forms, for securing har- | 
monic analysis in reducing tidal observations, for com- | 


importance to Montreal ‘and to this portion of North | 






dede ‘gagnetic ETER for investi 
gating the rate of increase of underground temperatures, © 
for securing an international geological - of Ev 

for reporting on erratic blocks of England, 
Ireland, for examining marine life.on coasts. a 
North America, for survey of Palestine, a 
teaching in elementary schools, A vote wa 
the Council be recommended to req 
adopt an harmonic analysis for the reduction of tic - 
servations. This is already being done in Germany, 
France, India, and elsewhere. A letter was read on the. 
subject prepared by Sir Wiliam Thomson and Prof. Ge. . 
H. Darwin to send to the Adriiralty. The Council was- 
also recommended to request the Canadian Government to. 
adopt measures for investigating the physical character, » 
languages, social and artistic condition of the native. 
tribes of the Dominion. Various American „members. 
having suggested that an International Scientific Cones 
gress be formed, this subject was referred to- the. 
Committee by sev -eral Sections. E 

The General Committee adjourned to meet in London 
on November 11. 

The closing meeting of the Associatién was heldin | : 
Queen’s Hall the same afternoon. There was a large = 
attendance, Lord Rayleigh being* in the chair. Admiral... 
Ommanney, the acting treasurer, announced the member-.. co 
ship, and also the total receipts, which have been about 
18co/, The suggestion as to an International Scientific. 
Congress was received with applause. — a 

The Corporation and Faculty of McGill University 
were on the platform, and Sir William Dawson, the. 
Principal, after a brief preliminary address, conferred the 





















| honorary degree of LL.D. upon the’ leading members of 


the Association, whose. names have already been given. 
As the diplomas were delivered, warm applause greeted 
each recipient. 

Lord Rayleigh tharfked the University for the honours 
conferred and also for the splendid hospitality given to 
the Association, the recollection of which they would 
retain during the remainder of their lives. He said that 
no previous meeting had been so well provided with 
meeting-rooms as the University furnished. As a slight 
token of acknowledgment for Montreal’s reception, the 
Association had provided a gold medal and endowment 
for McGill University, although he felt. they could never 
fully appreciate the generosity of their hosts. 

Sir Richard Temple moved, and Prof. Boyd Dawkins 
seconded, a resolution gases gsing cordial sympathy with. 
the popular movement seton- foot in Montreal to establish - 
a public library worthy of the grgat city to properly mark. 
the occasion of the first meeting Of the British Association 
in Canada. Both made brigf addresses, urging the mem- 
bers to aid the project. Sir William Thomson spoke in its 
advocacy, saying that a good library would be of vast 













America, that it would be an excellent basis for the i 
sequent establishment of a good scientific school. 
urged the members to give liberal- subseri 
resolution was adopted amid. applause. = 

Sir Lyon Playfair moved, and General ‘Lefroy 
a resolution of cordial thanl® to the Dominion Govern- E 
ment for the aid, support, and sympathy shown in pro+- o- 
moting the Montreal meeting of the British Association, 
and for the warm interest felt in its success, which was 7 
adopted. Mr. J. White, a member of the Canadian — 
House of Commons, responded for the Dominion Govern- : 
ment. 

Sir Wiliam Thomson moved, and Sir Frederick Bram 
well seconded, a resolution of thanks to the McGill 
University, the Corporation of Montreal and its 
with a long list of other bodies who aided: it 
the objects of the meeting... Sir. James Ferrier. e a 
saying, in the cowfse of a felicitous address, that already 
the projected public library had been fairly started bya 
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proposed gift to McGill College for this purpose, by a 
benevolent gentleman of Montreal, of $50,000 

Other votes of thanks were passed to 1ailway, steamer, 
and telegraph companies, and others who have aided the 
meeting Mr Hugh M‘Lennanand Mr Andrew Robertson 
responded for them 

The final yote of thanks to the President was moved 
by Prof Daniel Wilson and seconded by Prof Robert 
Ball and Sir Wilham Dawson After a brief appropriate 
reply by Lord Rayleigh, the British Association adjourned, 
to meet at Aberdeen in 1885 

About 300 British and Canadian members of the 
Association have arrived in,Philadelphia from Montreal 
to attend the meetings of the American Association for 
the Advancement of Science A local hospitality com- 
mittee received them at the railway stations, providing 
homes for them with citizens or in hotels They were 
formally welcomed to Philadelphia at a large meeting at 
the Academy of Music on Friday mght Mr John 
Welsh, formerly Ministe: to England, delivered an address 
as chauman of the local committees, and Provost Pepper, 
of the University of Pennsylvania, made a special address 
of welcome, to which Prof Robert S Ball replied for the 
British Association A members’ promenade reception 
and banquet followed The British guests were given 
excursions on Saturday to the Atlantic sea-coast resorts 
near Philadelphia , also by the Pennsylvania Railroad to 
Cresson, at the summit of the Alleghany Mountains , also 
by the Reading Railroad through the anthracite coal 
regions of Pennsylvania 

The American Association has appomted a Committee 
to confer with a similar Committee of the British Associa- 
tion relative to arrangjnge for the proposed International 
Scientific Congress referred to m the closing proceedings 
of the British Association at Montreal 


SECTION E 
GEOGRAPHY 


OPENING ADDRESS BY GENERAL SIR J H Lerroy, RA, 
CB,KCMG,FRS,FS.A,VPRGS, PRESIDENT 
OF THE SECTION 


Man’s acquaintance with the planet he inhabits, with the 
earth which he 1s to replenish and to subdue, has been a thing 
of growth so slow, and is yet so imperfect, that we may Iook to 
afar distant day for an approach to a full knowledge of the 
marvels it offers, and the provision ıt contains for his well being 
He has seen, a» we now generally"Selwgye, 1n silent operation, 
the balanced forces which have replaced the glacier by the forest 
and the field , which have cagved out ou: present delights of hill 
and dale in many lands, a clothed them with beauty, and it 
may be that changes as great will ass over the face of the earth 
before the last page of its history ıs written in the books of 
eternity But ıt ıs no longer before unobseivant eyes that the 
procession of ages passes Geogiaphy 1ecoids the onward m‘1ch 
of human famuihes , often by names which survive them ıt 1ears 
enduring monuments to great discoverers, leaders, and sufferers , 
it 1s an indispensable mmister to ou every-day wants and in- 
quiries, but beyond this it satisfies one of the most widely 
diffused and instinctive crayings of the human intelligence, one 
which from childhood to maturity, from matuzity to old age, ın- 
vests books of travels with an intérest belonging to no other class 
of liteiature If ‘the proper study of mankind is man,” where 
else can we learn so much about him, or be presented with such 
perplexing problems, such diversity ın unity, such almost in- 

' credible contrasts in the uses of that noble reagon, that Godlike 

} apprehension, which our great poet attributes to him ? or see the 
“ beauty of the world, the paragon of animals” ( Hamet, Act u 

| Sc 2) 1n conditions so unlike his birthright? Geography, then, 

, 18 far from being justly regarded as a dry uecord of details which 

l we scarcely care to hnow, and of statistics which are often out 
of date 

It ıs scarcely necessary to do more than allude here to the 
intimate relations between geography and geqlogy The changes 
on the earth’s surface effected within histofical times by the 
opération of geological dhuses, and anumerated in geological 
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books, are faı more numerous and generally distributed than 
most persons aie aware of , and they aie by no meansgconfined 
to sea-coasts, although the presence of a natmal datum in the 
level of the sea makes them mote obseived there A recent 
German winter, Dı Hahn, has enumerated ninety-six more or 
less extensive tracts known to be rising or sinking We owe to 
Mi R A Peacock the accumulation of abundant evidence that 
the island of Jeisey had no existence in Ptolemy’s time, and 
probably was not wholly cut off from the Continent before the ' 
fourth or fifth century Mı A Howarth has collected similar 
proofs as to the Aictic reg.ons , and every fresh discovery adds 
to the rumbe: Thus the gallant, ill-fated De Long, a name not 
to be mentioned without homage to heroic courage and almost 
superhuman endurance, found evidence that Bennett Island has 
usen a hundred feet in quite recent times Nordenskjold found 
the remains of whales, evidently killed by the early Dutch fishers, 
on elevated teiraces of Martin’s Island The iecent conclusion 
of Prof Hull, that the land between Suez and the Bitter Lakes 
has 11sen since the Exodus, thiows fiesh light on the Mosaic 
account of that gieat event, and to go still fuither south, we 
learn fiom the Indian Survey that it 1s ‘almost ceitain ” that the 
mean sea-level at Madras is a foot lower, 2¢ the land a foot 
higher, than it was sixty yeais ago If I do not refer to the 
changes on the west side of Hudson’s Bay, for a distance of 
at least six hundred miles it 1s only because I presume 
that the researches of Dı Robert Bell are too well known 
here to requireit Any of my hearers who may have visited 
Beimuda are awaie that so gently has that island subsided, that 
great hangings of stalactite, unbiohen, may be found dipping 
many feet mto the sea, or, at all events, mto salt-wate: pools 
standing at the same level, and we have no 1eason to suppose the 
sinking to have cometoanend We learn fiom the Chinese annals 
that the so-called Hot Lake Issyk-kul, of Twikestan, was formed 
by some convulsion of nature about 160 years ago (Froe R GS 
vol xun p 250), and there seems no good reason to reject the 
Japanese legend that Fusiyama itself was suadenly thrown up 
in the third century before oui era (BC 286} These ate but 
illustrations of the assertion I began with, that geography 
and geology are very nearly connected, and ıt would be equally 
easy to show on how many points we touch the domain of botany 
and natuial history The flight of birds has often guided navi- 
gators to undiscovered lands Noidenshjold went so far as to 
infei the existence of *‘ vast tracts, with high mountains, with 
valleys filled with glaciers, and with precipitous peaks,” between 
Wrangel Land and the American shores of the Pola: Sea, from 
no othei sign than the multitudes of birds winging then way 
northward in the spring of 1879, from the Vega’s winter quarters 
The walius-hunters of Spitzbergen drew the same conclusion in 
a previous voyage from the flight of birds towards the Pole fiom 
the European side Certainly no traveller in the more northern 
latitudes of this continent m the autumn, can fail to reflect on 
the ceaseless cuculation of the tide of lfe ın the beautiful har- 
mony of Nature, where he finds that he can scarcely rarse his 
eyes from his book at any moment, or duect them to any quarter 
of the heavens, without seeing countless numbers of wild fowl, 
guided by unerring instinct, directing their timely fight towards 
the milder climates of the South 

To address you on the subject of geography, and omit mention 
of the progress made within these very few years ın our know- 
ledge of the geography of this Dominion, might indeed appear 
an unaccountable, 1f not an unpardonable, oversight , neverthe- 
less, I phopose to touch upon it but biiefly, fo. two reasons 
fist, I said neatly all I have to say upon a simular occasion four 
years ago , secondly and chiefly, because I hope that some of 
those adventuious and scientific tiavellers who have been engaged 
in pushing the explorations of the Geological Survey and of the 
Canada Pacific Railway into unknown regions will have 1eserved 
some communications for this Section Canada comprises within 
its limits two spots of a physical interest not surpassed by any 
otheis on the globe I mean the pole of veitical magnetic at- 
tiaction, commonly called the magnetic pole, andthe focus of 
greatest magnetic foice, also often, but incorrectly, called a pole 
The first of these, discovered by Ross ın 1835, was 1evisited ın 
May 1847 by officeis of the FianRlin Expedition, whose obser- 
vations have perished, and was again 1eached or very nearly so 
by McChntock m 1859, and by Schwatka m 1879, neither of 
these explorers, however, was equpped for obseivation The 
utmost interest attaches to the question whether the magnetic 
pole has shifted its position in fifty years, and although P am 
far fiom rating the difficulty lightly, 1t 1s probably approachable 
overland, without the gieat cost of an Aictic expedition The 
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second} has never been visited at all, although Di R Bell, ın 
his exploiation of Lake Nipigon, was within 200 miles of ıt, 
and the distance ıs about the same from the Rat Portage It 1s 
in the neighbourhood of Cat Lake Here then we have ob,ects 
worthy of a scientific ambition and of the eneigies of this young 
country, but requiring liberal expenditure and well-planned 
efforts, continued steadily, at least ın the case of the mst, for, 
perhaps, three or four yeais Of objects more exclusively geo- 
graphical, to which it may be hoped that this meeting may give 
a stimulus, I am mclined to give a prominent place to the ex- 
ploiation of that immense tract of seventy or eighty thousand 
square, miles, lying east of the Athabasca River, which 1s still 
nearly a blank on om maps, and ın connection with such future 
exploration I cannot omit to mention that monument of philo- 
logical research, the ‘‘ Dictionary of the Languages of the native 
Chipewyans, Hare Indians, and Loucheux,” lately published by 
the Rev E Petitot The lexicon ıs preceded by an mtioduction, 
giving the result of many yeais’ study among these people of the 
legends o! traditions by which they account for therr own origin 
M Petitot, who formerly was unconvinced of their 1emote 
Asiatic paientage, now finds ab indant pioof of it But perhaps 
his most interesting conclusion ıs that in these hving languages 
of the extreme north, we have not only the language of the 
Nabajos, one of the Apache tribes of Mexico, which has been 
1emaiked as linguistically distinct from the others, but also the 
pumitıve Aztec tongue, closely resembling the language of the 
Incas, the Quichoa, still spoken in South America I need not 
say how greatly these 1elations, if sustainea by the conclusions 
of other students, are calculated to th.ow hght upon the 
profoundly interesting question of the peopling of Ameuica 

This 1s perhaps a prope: occasion to allude to a novel theory 
pioposed about two yeais ago, with high official countenance, 
upon a subject which will never cease to have interest, and 
perhaps neve: be placed qute beyond dispute I mean the 
landfall, as ıt 1s technically called, of Columbus, ın 1492 The 
late Captan G V Fox, of the Admualty, Washington, argued 
in a carefully-prepaied work, that Atwood’s Key, erroneously 
called Samana on many charts, is the original Guanahai: of 
Columbus, renamed by him S Salvadoi, also that Crooked 
Island and Acklin Island are the Maua de la Concepcion of 
Columbus and the tiue Samana of succeeding navigators in the 
sixteenth century The last supposition 1s unquestionably cor- 
rect Crooked, Acklin, and Fortune Islands, which fiom the 
narrowness of the channels dividing them may have been, and 
very probably were, united four centuries ago, are plainly the 
Samana of the Dutch chats of the seventeenth centwiy, and me 
so named on the excellent chart engraved in 1775 fo. Bryan 
Edwards’s ‘* History of the West Indies,’ but the view tbat 
Atwood’s Key is identical with Guanahai 1s ouginal, and is 
neither borne out by any old chart, nor by Columbus’s deserip- 
tion This small island ıs conspicuously wanting in the one 
physical feature by which Guanahau is to be identified “ una 
laguna en medio muy grands” Thereis no lake œ lagoon im it, 
nor does its distance from Samana tally at all with such slende 
paiticulais as have been left us by Columbus respecting his pio- 
ceedings The name § Salvador has attacned, not to Atwood’s 
Key, but to Cat Island, one of the Bahamas, it 1s true that 
modern research has shifted it, but only to the next island, and 
on very good grounds Cat Island ıs not muy ana, very level , 
on the contrary, it 1s the most hilly of all the Bahamas, and it 
has no lake or lagoon Watling Island, a little to the south- 
east of Cat Island, and now generally recognised as the true 
Guanahai or S Salvador, is very level, ıt has a laige lagoon, 
it satisfies history as to the proceedings of Columbus foi the 
two days following his discovery, by being very near the 
numerous islands of Exuma Sound, and I think few ım- 
partial persons can doubt the justice of the conclusion of the 
late Admiral Becher and of Mr Major as to its identity, 
there are difficulties in the imterpietation of Columbus’s log 
on any hypothesis, but there ıs @pe little ‘‘undesigned com- 
cidence” whach to my mind goes far to carry conviction 
Columbus, when he sighted land, was giealy m want of water, 
and he continued cruising about among the small islands in 
search of it for some days Plcarly, theiefore, the aguna on 
Guanahar1 was not a fresh-wate: lake, noris the lagoon on 
Watling Island fresh water, and so ıt exactly meets the case 

The repoit of Lieut Raymond P Rodgeis, of the United States 
Navy, on the state of the Canal Works at Panama so lately 
as January 25 last, which has doubtless been eagerly read by many 
present, leaves me little to say on that gieat enterprise Per- 
haps the following official 1et@rns of the amount of excavation 


effected in cubic metres (a cubic metie is 1 308 cubic yards) will 
enable the audience to 1ealise its progress — 


Total In erch 

excavated month 
1883 -Octobe 2,042,034 
1883 November 253751534 333,300 
1883 December 2,760,534 385,000 
1884 Januziy 393405534 580,000 
1884 February 319745191 633,657 
1884 March 4,590,022 615,831 


The total quantity of excavation to be done in a length of 
466 mules 1s estimated at 100,000,090 cubic metres, but the 
1apid augmenta.ion of quantity shows that the limit has not been 
attained This is no place to speak of the stimulus given by this 
great work to mechanical invention or the gigantic power of the 
machines employed, which will probably receive attention in 
anothe: Section, but I may mention the two gieat problems 
which still await solution The first is how to deal with the 
waters of the Rive: Chagies, the second ıs how to manage a 
cutting nearly 209 feet deep (110 m to 120m) The Chagres 
1s a rive. as large as the Seine, but subject to gieat fluctuations 
of volume, it ans the line of the canal nearly at right angles, 
and for obvious reasons it 1s impossible to let ıt low into ıt It 
1s ploposed to airest the stream by an enwimous dyke at 
Gamboa, nea: tne divide It will cross a valley between two 
hills, and be 1050 yards long at the bottom, 2110 yards at the 
top, rro yards thick at the base, and 147 feet in greatest height 
Out of the 1eservoir so constructed 1t 1s proposed to lead the 
overflow by twc artificial channels, partly utilising, the old bed 
The cutting wil. ve neatly 500 feet wide at the top (150m }, with 
the sides ata slopeof 4 It 1s proposed to attach ıt by gangs 
or parties woik:ne on twelve different levels at the same time, 
one each side o? the summit, dividing the width at each level 
into five parallel sections Thus there sill be 120 gangs at work 
togethei, and it B confidently hoped that the whole will be 1eally 
finished ın 188€, the date long since assigned for its completion 
by M de Lesseps There is practically no othe: project now 
competing with t for the proposed 1outes by the Isthmus of 
Tehuantepec, the Athatq and San Blas, may be regarded as 
almost univeisal'y given up , both the latte: would involve the 
constiuction of ship tunnels on a scale to daunt the boldest 
enginee: The so-called Caledonia 1oute has not stood the test 
of exa nmation. There 1emams but the Nicaragua route, and 
this, while prasticable enough, has failed to attiact capitalists, 
and 1s environed by political and other difficulties, which would 
leave it, 1f completed, unde: many disadvantages as compared 
with its rival Among the latter must be named the necessity 
foi rising by locks to the level of the Lake of Nicaragua (108 
feet) 

It is very tempting to speculate on the probable consequences 
of binging the see o Republics boidering on the 
Pacific into such ealy@#®ftact with the energies of the Old 
World, but these speculations belong to politics rather than 
geography , mcral transformations, we know, are not effected so 
easily as the conquest ove: physical difficulties 

Sir J H Leroy then allude@at some length to 1ecent progress 
in African explcration then turning to Cential Asia he went on — 

The Russian project for diverting the Oxus or Amu Darya 
from the Sea of åtal into the Caspian, remains undei investiga- 
tion We learn from the lively account of Mi George Kennan, 
a recent Amean travelle1, that there is more than one motive 
foi undertaking this great work, if it shall prove practicable 
He states that the lowe1ing of the level of the Caspian Sea, in 
consequence of the gieat evaporation fiom its surface, 1s occa- 
sioning the Russian Governmenggreat anxiety, that the level ıs 
steadily but slowly falling, notwithstanding the enormous quan- 
tity of water poued in by the Volga, the Ural, and other 11vers 
In fact, Col Venukof says that the Caspian is drying up fast, 
and that the fresh-water seals, which farm so curious a feature of 
its fauna, are fest glimimshing in number At first view there 
would not appem gieat difficalty in restoring wate: communica- 
tion, the pom: where the river would be diverted being about 
216 feet above the Caspian, but accurate levelling has shown 
considerable depressions in the inte:vengng tract As the ques- 
tion 1s one of great geographical interest we may devote a few 
minutes toit Itıs not to be doubted that the Oxus, o1 a branch 
of ıt, once flowed into the Caspian Sea Piof R Lenz, of the 
Russian Académie Jempéiiale des Sciences, sums up his investi- 
gation of ancient authorities by affiimyng that there is no satjs- 
factory evidence of its eve? having done so before the year 1320, 
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passages which have been quoted fiom Aiab wiiters of the ninth 
century only prove, in his opinion, that they did not discriminate 
between the Caspian Sea and the Sea of Aral There 1s evi- 
dence that m the thirteenth and fourteenth centuries the river 
bifuicated, and one bianch found its way to the Caspian, but 
probably ceased to do so in the stateenth century This agrees 
with Turcoman traditions Even so late as 1869 the waters of 
the Oxus reached Lake Sara Kamysh, 80 or 90 mules from their 
channel, in a great flood, as happened also in 1850, but Sara 
Kamysh 1s now some 49 feet lower than the Caspian, and before 
they could proceed furthe: an immense basin must be filled 
The difficulties then of the restoration by artificial means of a 
communication which natmal causes have cut of, are (a) the 
disappearance of the old bed, which cannot be traced at all over 
part of the way , (4) the possibility that furthe: natuial changes, 
such as have taken place on the Syr-Daria, may defeat the 
object , (c) the immense expenditure under any cucumstances 
necessary, the distance being about 350 mules, which would be 
out ofall propoition to any immediate commercial benefit to be 
expected We may very safely conclude that the thing will not 
be done, noi is 1t at all probable that Russian finances will permit 
the alternative proposal of cutting a purely aitificial canal by the 
shortest line, at an estimated expense of 15,000,000 to 20,000,000 
roubles 

We have had? I think, no news of the intiepid Russian 
traveller, ¿Col Pijevalsky, who started from Kuiakhta on 
November 20, of later date than January 20, when he had 
reached Alashan, north of the Gieat Wall He had for the 
third time crossed the great Desert of Gobi, where he eape- 
rienced a tempeiatuie below the fieezing-pomt of meictiy, and 
was to start for Lake Kuku-nor (+ 10,500 feet) the following 
day, thence to proceed to Tsaidam, where he proposed to form 
a depot of stores and piovisions, and, leaving some of his party 
here, to endeavour to reach the sources of the Yang-tse-hiang, 
or Yellow River It was §1s intention to devote the early part 
of the present summei to exploration of the Sefani country, 
situated between Kukurnoi to the north and Batan to the south 
—a country likely to yield an abundant harvest of novelty in 
natuial history—afterwaids to tiansfer his party to Hast, in 
Western Tsaidam, which may be reacleed next sping Fiom 
this point the expedition will endeavour first to explore Noithern 
Thibet, which is his main object, m the direction of Lhasa and 
Lake Tengii-nor, and then 1eturning northward, cioss the 
Thibet plateau by new 1outes to Lake Lob-no. Afte the re- 
assembly of the expedition at this pomt, it will probably 1egain 
Russian tenitory at Issyk-ku] Col Pujevalsky 1s accom- 
panied by two officers, an interpreter, and an escort of twenty 
Cossacks 

As you are aware, we have been chiefly indebted to natives of 
India for several yeais past for om knowledge of the regions 
beyond the British boundary Mr McNan, of the Indian Su- 
vey Department, who received the- Murchison piemium of this 
yeai, 18 the first Ewopean who has e¥{ penetrated so fai as 
Chitral, which 1s only 200 miles from Peshawm In vanious 
disguises, however, nativesptarefully instructed, have penetiated 
the nexghbowung but unneighhourly regions of Afghanistan, 
Kashmur, Turkestan, Nepaul, Tibet—in almost every duection 
—and these achievements were crowned by one of them, known 
as A-k, reaching Saitu où Sachu, m Mongolia, m 1882, and 
thence retuining m safety to India, after an absence of fom 
yeas His route took him to Daichendo or Tachialo (lat 31°), 
the most westerly point 1eached by the late Capt W J Guill, 
RE, ın 1877, and thus®*connects the explorations of that 
accomplished and lamented traveller with Central Asa A-k 
has biought fresh evidence that the Sanpoo and the Brahmapootia 
are one, the quite modein opmuon that the former flows into 
the Inawaddy being shown to be groundless After draming the 
noithern slopes of the Himalayas, the Biahmapootra makes a 
loop round then eastern flanks where ıt has been called the 
Dehang, and thence, as everybody knows, flows westeily to join 
the Ganges , the maps have been shown in this instance to be 
right The travels of these native explorers, then stratagems 
and their disguises, their hazards and sufferings, their frequent 
han-bieadth escapes, are teeming with excitement One of 
them describes a portien of his track*at the back of Mount 
Everest, as carried for a third of a mile along the face of a 
piecipice at a height of 1500 feet above the Bhotta-kos: River, 
upon iron pegs let into the face of the rock, the path being 
formed by bais of iroa and slabs of stone st%tching from peg to 
peg, in no place more than 18 inches, and often not more than 
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9 inches, wide 
carrying burdens 

One of the finest feats of mountameering on record was per- 
formed last year by Mr W W Gnuaham, who ieached an eleva- 
tion of 23,500 feet ın the Himalayas, about 2900 feet above the 
summit of Chimborazo, whose ascent by Mı Whymper in 1880 
marked an epoch in these exploits Mi Graham was accom- 
panied by an officer of the Swiss army, an expeirenced moun- 
taineer, and by a professional Swiss guide They ascended 
Kabru, a mountain visible from Darjeeling, lying to the west of 
Kanchinjunga, whose summit still defies the stiength of man 

And here I may refe: to that gieat work, the Ti:gonometrical 
Survey of India ‘The primary triangulation, commenced in the 
year 1800, 1s practically completed, although a little work re- 
mains to extend it to Ceylon on one side and to Siam on the 
other Much secondaiy triangulation remains to be executed, 
but chiefly outside the limits of India prope: The Pisgah views, 
by which some of the loftiest mountains ın the would have been 
fixed ın position, sometimes from points in the nearest Hima- 
layas, 120 miles distant, only serve to arouse a warmer desne 
for unrestiained access The belief long entertained that a 
summit loftie: than Mount Everest exists in Thibet is by no 
means extinct, but ıt 1s possible that the snowy peak intended 
may prove eventually to be the Mount Everest itself of the 
origimal Survey Stull, however, science, in spite of fanatical 
obstruction, makes sure advances The extiaordinary learning 
and iesearch by which Sir H Rawlinson was enabled a few 
years since to expose a series of mystifications o1 falsifications 
relating to the Upper Oxus, which had been 1ecerved on high 
geogiaphical authority, can never be foigotten ‘That rive: has 
now been traced fiom its sources in the Panjab, chiefly by native 
explorers, and to them we may be said to be indebted for all we 
know of Nepaul, fiom which Ewopeans are as jealously ex- 
cluded as they aie from the wildest Central Asian Khanate, 
although Nepaul 1s not so far fiom Calcutta as Kingston is from 

uebec 
Caitying then instiuments to the most 1emote and inaccessible 
places, and among the most piimutive hill tribes, the nanative 
1epoits of the officers of the Indian Sinvey are full of ethno- 
gaphic and othe: curious mformation Take foi example the 
account given by Mi G A McGill, m 1882, of the Bishnoies 
of Rayptitana, a class of people, he says, who live by themselves, 
and are seldom to be found ın the same village with the othe 
castes ‘* These people hold sacied everything animate and 
inanimate, carrying this belief so far that they neve: even cut 
down a green tiee, they also do all in their power to prevent 
otheis fiom doing the same, and this is why they hve apait from 
other people, so as not to witness the taking of life The Bish- 
nores, unlike the 1est of the mhabitants, strictly avoid dumh, 
smoking, and eating opium, this bemg prohibited to them by 
theuieligon They aie also stringently enjomed to monogamy 
and to the performance of regular ablutions daily Unde: all 
these cuucumstances, and as may be expected, the Bishnoes are 
a well-to-do community, but are abhorred by the othe: people, 
especially as by their domestic and fiugal habits they soon get 
rich, and aie the owners of the best lands in the countiy ” 

In one paiticula: the experience of the Indian Suivey carnes 
a lesson to this country ‘‘ A constantly growing demand,” says 
Gen Walker, “has isen of late yeais for new surveys on a 
laige scale, in supersession of the small-scale surveys which were 
executed a geneiation or mole ago The so-called topo- 
giaphical stuveys of those days were in ieality geogiaphical 
reconnaissances sufficient for all the 1equnements of the Indian 
atlas, and for general reproduction on small scales, but not for 
pu poses which demand accurate delineation of minute detail ” 
We have in the Canadian Noith-West a 1egion which has not 
yet passed beyond the preliminary stage, and it would probably 
be possible to save much future eapenditme by timely adoption 
of the more rigorous system There 1s perhaps no region on 
the globe which offers condetions mote favourable for geodesy 
than the long stretch of the western plains, 01 whese the highest 
problems are more likely to present themselves in relation to the 
form and density of the eath Fhe American surveyors have 
already measured a trigonometuical base of about 10 86 miles in 
the Sacramento Valley, the longest I believe as yet measured ın 
any country (the Volo Base) and repoited to be one of the most 
accurate 

The Piesideit then ieferred to Austialian exploiation, the 
International Pola: Eapeditions, deep-sea research, and railway 
extension, and concluded as follows m 


Nevertheless this path ıs constantly used by men 
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I have now touched lightly upon all the pomts which appear to 
me to be most noticeable in the recent progress of geographical 
science , but before I resume my seat I cannot deny myself the 
pleasure of alluding to that important measure of social reform, 
so simple ın its apphcation, so scientific im its basis, for which 
you are indebted to the perseverance and enthusiasm of my 
friend Mr Sandford Fleming, C E I mean, of course, the 
agreement to refer local time on this continent to a succession of 
first meridians, one hour apart There are many red-lette: days 
in the almanac of less impoitance than that memorable Novem- 
ber 18, 1883, which saw this system adopted, whether we con- 
sider its educational tendency or its influence on the future 
intercouise of unborn milhons It 1s a somewhat memorable 
evidence also that agreement upon questions of general concern 
3s not that unattainable thing which we are apt to considerit The 
next step will not be long delayed , that is the agreement of the 
civilised world to use one first merilian—-Pans, Ferrol, Wash- 
ington, Rio de Janeno, gracefully, as I venture to hope, giving 
that precedency to Greenwich which 3s demanded by the fact 
that an overwhelming proportion of the existing nautical charts 
of all nations, and of maps and atlases in most of them, alieady 
refer their longitudes to that meridian , no other change would 
be so easy or so little felt 





SECTION G 
MECHANICAL SCIENCE 


OPENING ADDRESS BY SIR F J BRAMWELL, FRS, 
YV P Inst C E, PRESIDENT OF THE SECTION 


IN a family of seven children there are two who ae of para- 
mount ımportance the eldest, at the one end of the scale, 
important because he is the heir, the first-born , and at the other 
end of the scale, the little Benjamin, important because he 1s the 
last, the youngest, and the deaiest The position of little 
Benjamin ıs not, perhaps, quite as honourable as that of the 
heir, and not, when the family breaks up, by any means as 
good, but while the family holds together, Benjamm receives 
an amount of attention and consideration that does not fall to 
the lot of any one of the mtermediates, not even to the heir 
himself But there 1s one risk about Benjamin’s position, a risk 
that cannot appertain to the post of the fust-boin, httle Benja- 
min may be deposed by the advent of a lesser Benjamin than 
himself, whereas the fist born becomes (if possible) still more 
the first-born fo. each addition to the family Perhaps some of 
you may say, Be ıt so, but what has this to do with the addiess 
of the President of Section G? Those who make this inquny, 
however, certainly have not present to their minds the change 
that has this year taken place Up to and including the South- 
poit meeting, Section G was the little Benjamin among the 
seven sons of the B A (I will not waste your time by giving the 
name of the Association in full, no. will I affront you by using 
an abbreviation which is occasionally improperly applied), but at 
Montreal appears Section H, and G becomes relegated among 
those uninteresting members of the family who are neither the 
impoitant head noi the cherished tail I grieve for Benjamin, 
and I think the present occasion an apt one for magnifymg Sec- 
tionG Apt fortworeasons the foregoing one, that H has 
deposed ıt from its position, the other, that we ale meeting in 
Montreal—and ın reference to this latter reason let me ask, Is 
it not the fact that to the labours of the men who have been, or 
are (or ought to be) members of Section G 1s due the possibility 
of the meeting taking place on this side of the Atlantic? 

At our jubilee meeting at York, I called the attention of the 
Section to the fact that m 1831, when the Association first met 
in that city, they arrived there laboriously by the stage-coach, 
and that practically the Manchester and Liverpool, the Stockton 
and Darlington, and some few others, were the only railways 
then in existence J also called gheir attention to the fact that 
in 1831 there were but very few steamers I find the total 
number registered 1n the United Kingdom ın that year was only 
447 Ifunder this condition of things the proposition had been 
made in 1832 at Oxford, as ıt was made in 1882 at Southampton, 
that the next meeting but one of the Association should take place 
m Montreal, the extieme probability 1s that the proposer would 
have been safely lodged in a lunatic asylum for suggesting that that 
which might have mvolved a six-weeks’ voyage out, and a four- 
weeks’ voyage back, could ever be seriously entertained Further, 
to give once more the hackneyed quotation, some few years after 
this, ze 1n 1836, Dr Lardner established, to his own satisfaction 
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conclusively, that no vessel could eve: steam acioss the Atlantic 
the whole way—-a striking mstance of the mistakes made by 
scientific specalation—-a branch of science widely diffeimg m the 
value of its results fiom those branches which deal with absolute 
demonstiation Undeterred, however, by such adverse opinion, 
the engmeeis ‘‘ kept on pegging away,” experimenting, m- 
proving, and piogressing, until the scientific speculation was 
met with the hard fact of the Atlantic voyage steamed the whole 
way by the Sx zus and by the Great Western ın 1838 The m- 
possible was proved to be the possible, and fiom that day to this 
the advancement of steam ocean navigation has continued ~ The 
six-weeks’ voyage, sailing westward, of, the year 1831, has be- 
come converted into but little over six days And thus it is that 
that which would have been a nfad proposition in the year 1832 
became a perfectly rational one m 1882, and the deliberations 
of the General Committee on the proposition were not directed 
as to whether ıt would be possible to convey the membeis with 
certamty, expedition, and economy across the Atlantic, but as to 
whether it was expedient o1 not on general grounds to hold for 
the first tıme a meeting of the British Association elsewhere than 
in some city of the United Kmgdom I say again that the 
possibility of such a meeting 1s absolutely due to the engineer, 
and that therefore, on this giound, the present ıs an appiopriate 
occasion to magnify G, the Mechanical Section of this Asso- 
ciation K 

It 1s tue that the man who looks only at that which is on the 
suface may say, ‘‘ You airogate teo much to youselves You 
ignoie (to which I say, Heaven forbid ') the skill and da:mg of 
yowu sailors You ignore commercial enterprise You ignore 
the development of iron and steel manufactere, which have 
enabled you to build the steamers of the present day You 
ignore the incieased output of the best steam coal m the 
wold, and you attribute the whole result to the engi- 
neer” Such an objector would be in the condition of that 
man who, m answer to George Stepgienson’s question, ‘f What 1s 
causing that railway tran to move?” said, ‘ Why, I suppose the 
coal that ıs buining m che locomotive ,” and who was met by 
that giand and comprehensive answer, that it was the ‘‘ Sun,” 
for the coals were a consequence, and not a fast cause Simi- 
larly I ventwie to say that the mechanical engineer may lay claim 
to be the centval source which has vivified and given rise to the 
impiovements in the manufactuie of non and steel, ın the con- 
struction of engmes, and m the development of our collieries 

There aie those I know who object that Section G deals too little 
with pure science, too mach with its applications It may be, as the 
members of Section G might retort, that it is possible to attend 
so much to pure science as to get into the unchecked region of 
scientific speculation, and that, had the members of Section G 
been debaried fiom the apphcation of science, the speculation of 
Di Ladner might to the present day have been accepted as 
fact 

I have quotad ıt befoie, ut ıt has so important a bea.ing on 
this point, ana comes Wom a man of such high authority, that I 
‘cannot refrain from once more giving you Di Tyndail’s views 
on this question -— %. 

‘The knowledge of Nature and the progiessive mastery over 
the powers of Nature imp® the interaction of two things— 
namely, thought conceived and thought executed, the concep- 
tions of the brain, and the realisation of those conceptions by 
the hand The history of the human intellect hardly furnishes 
a more striking wlustiation of this mteraction of thought and 
fact than that furnished by the Association of Physics and 
Engineermg Take fo. instance the case of steam Without 
knowing its properties, the thought of applyimg steam could not 
have arisen, hence the first step was physical exammation But 
that exammation suggested wractice, and the steam-engine at 
last saw the light , thus experimental physics was the seedling 
from which the steam-engme sprang But the matter did not 
end here , the positions of debtor and creditor were soon re- 
versed, for the stupendous operations of the steam-engine forced 
men of thoughtéul philosophic minds to inquire mto the origin 
of the power of steam Guess succeeded guess, inspnation suc- 
ceeded mspnation the ever-present fact of our railways, and 
our power-looms, and our steamships gave the mind no rest 
until it had answered the question, How are heat and steam, its 
instruments, related to mechanical powe? Had the works of 
the engmeer not preceded the work of the natural pmlosophe., 
this question would never have been asked with the emphasis, 
nor pursued withe the vigour, nor answered with the success, 
which have attended ıt It was the intellectual activity exerted 
by the work which the %tıvıl engmeers of England had accom- 
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plished that gave to philosophy the theory of the conservation of 
energy, cluding the dynamical theory of heat The engi- 
neering genius of the future 1s certain to detive fiom this theory 
strength and guidance Thus necessarily has thought originated 
fact, and fact originated thought In the development of 
science these two powers are coequal , each in tum ceasing to 
be a consequence, and becoming a creative cause The Atlantic 
cable also had its small beginnings in the laboratory of the 
physical mquırer Here, as before, experimental physics led 
the way to engineering facts of astounding magnitude and skill 

But heie also the positions of debtor and cieditor have been 
reversed, for the work of the engineer has caused the physical 
inquuer to pursue his investigations with a thoroughness and 
vigour, and has given to those investigations a scope and mag- 
nitude, which, without the piactical stimulus, would have been 
impossible The consequence is that the practical realisation 
of sending electiic messages along the bottom of the Atlantic 
has been an immense augmentation of our knowledge regard- 
ing electricity itself Thus does the human intelligence oscil- 
late Between sound theory and sound practice, gaming by 
every contact with each an accession of strength These two 
things are the soul and body of science Sever sound theory 
from sound practice, and both die of atrophy The one becomes 
a ghost and the other becomes a corpse ” 

I think al] man, even although they be followers of science in 
its purest and most abstract form, must agree that these words 
are words of sound sense, well Worthy of being borne in mind 
and of being acted on, and will, therefore, concur in the pro- 
priety of Section G dealing with engineering subjects generally 
as well as with abstiact mechanical science Once admitting 
this, I may ask—ceitaim what the answer must be—whether 
there is any body of men who more appieciate and make 
greate: use of the applications of pure science than do the mem- 
bers of this Section Surely every one must agiee that we 
engineers are those who make the greatest practical use not 
only of the science of Mechanics but of the researches and 
discoveries of the members of the othe: Sections of this 
Association 

Section A, Mathematical and Physical Scunce The con- 
nection between this Section and Section G is most mtir- 
mate With any ordinary, man I should have refeired, in 
pioof of this intimate connection, to the fact that the Presi- 
dent of A this year is a member of the Council of the Insti- 
tution of Civil Engineers, but when I remind you that it 1s 
Sir Wiliam Thomson who fills this double office, you will see 
that no deduction such as I have hmted at can be diawn fiom 
his dual functions, because the remaikable extent and ver- 
satility of his attainments qualify him for so many offices, that 
the meie fact of his holding some one double position 1s no 
certain evidence of the mtimate connection between the two 
But setting aside this fact of the occupancy of the chair of A by 
a civil enginee, let us remember ghat the accomplished engmeer 
of the present day must be one well gisamded in thermal science, 
in electiical science, and foi some bianches of the profession in 
the sciences relating to the production of light, in optical science, 
and in acoustics , while, in other bianches, meteorological science, 
photometrical science, and tidal@aws are all-important With- 
out a knowledge of thermal laws, the enginee: engaged m the 
construction of heat-motots, whether they be the steam-engime, 
the gas-engine, or the hot-air engine, o1 engines depending upon 
the expansion and contiaction under changes of tempeiatuie of 
fluids o1 of solids, will find himself gioping in the dark, he 
will net even understand the value of his own experiments, and 
therefore will beunabletodeduce laws fiom them , andif he makes 
any progress at all, it will not guide him with certaimty to fither 
development, and ıt may be that he will waste time and money 
in the endeavour to obtain 1esults which a knowledge of theimal 
science would have shown him were impossible Furnished, 
however, with this knowledge, the engineer, statmg with the 
mechanical equivalent of heat, knowmg the utmost that is to be 
attamed, and staiting with the knowledge of ghe calorific effect 
of different fuels, 1s enabled to compare the results that he 
obtains with the maximum, and to asceitain how far the one 
falls short of the other, he sees even at the present day that 
the difference is deplorably laige, but heefuithe: sees m the case 
of the steam-engine, that which the pure scientist would not so 
readily appreciate, and that 1s, how a great pait of this loss 1s 
due to the mability of mateials to resist temperature and pres- 
sure beyond certam comparatively low limit , and he thus per- 
ceives that unless some hitherto wholly unsu8pected, and appar- 
ently impossible, improvement im these respects should be made, 


practically speaking the maximum of useful effect must be far 
below that which pure science would say was possible Never- 
theless, he knows that within the practical limits peat amprove- 
ments can be made, he can diaw up a debtor and creditor account, 
as Dr Russell and myself have done, and as has been done by 
Mr Willam Anderson, the engineer, in the admunable lectme 
he gave at the Institution of Civil Engineers in December last, 
on “The Generation of Steam and the Thermodynamic Prin- 
ciples involved ” Furnished with such an account the engineer 
is able to say, in the language of commeice, I am debtor to the 
fuel for so many heat-units, how, on the credit side of my account, 
do I discharge that debt? Usefully I have done so much work, 
converted that much heat into energy Uselessly I have raised 
the air needed for combustion from the temperate of the atmo- 
sphere to that of the gases escaping by the chimney , and he 
sets himself to consider whether some portion of the heat cannot 
be abstracted from these gases and be transmitted to the in-com- 
mg au As was first pointed out by Mr Andeison, he will 
have to say a portion of the heat has been converted into energy 
in displacing the atmosphere, and that, so far as the gaseous 
products of the coal are conceined, must, I fem, be put up with 
He will say, I have allowed moie air than was needed for com- 
bustion to pass through the fuel, and I did it to prevent another 
source of loss—the waste which occus when the combustion 1s 
imperfect , and he will begin to direct his attention to the use 
of gaseous or of liquid fuel, 01 of solid fuel reduced to fine dust, 
as by Crampton’s process, as n these conditions the supply may 
be made continuous and uniform, and the introduction of air 
may be easily regulated with the gieatest nicety He will say, 
Iam obliged to put among my credits—loss of heat by convec- 
tion and radiation, loss by catiying particles of water ove: with 
the steam, loss by condensation within the cylindei, loss by 
strangulation im valves and passages, loss by excessive friction or 
by leakage , and he will as steadily apply himself to the extinc- 
tion or the diminution of all such causes of loss as a prudent 
Chancellor of the Exchequer would watch and cut down every 
unproductive and unnecessary expenditwe It 1s due to the 
guidance of such considerations as these that the scientific engi- 
neer has been enabled to bring down the consumption of fuel in 
the steam-engine, even in marine engines such as those which 
propelled the ship that biought us here, to less than one-half of 
that which it was but a few yems back Itas true that the daily 
consumption may not have been reduced, that ıt may be even 
greater, but :f so it arises fiom this, that the tiavelling public 
will have high speed, and at piesent the engineer, m his capacity 
of naval aichitect, has not seen how—-notwithstanding the great 
improvements that have been made in the forms of vessels—to ob- 
tain high speed without a laige expenditme of powe: T anticipate, 
fiom the application of thermal science to practical engmee.ing, 
that gieat results are before us m those heat-motois, such as the 
gas-engine, wneie the heat is developed ın the engine itself 
Passing away from heat-motois, and consideiing heat as apphed 
to metallugy, fiom the time of the hot blast to the :egenert- 
tive fiunace, it 1s due to the application of science by the engi- 
neer that the economy of the hot blast was originated, and that 
it has been developed by the labouis of Lowthian Bell, Cowper, 
and Cochrane Equally due to this application are the results 
obtamed in the regenerative furnace, in the dust funace of 
Crampton, and in the employment of liquid fuel, and also in 
operations connected with the iaier metals, the oxygen furnace, 
and the atmospheitc gas furnace, and, in its incipient stage, the 
electiical furnace To anght knowledge of the laws of heat 
and to their application by the engineer, must be attiibuted the 
success that has attended the an-tefrigeiating machines, by the 
aid of which fiesh meat 1s, at the end of a long voyage, delivered 
in a perfect condition, and to this application we owe the 
economic distillation of sea-wate: by repeated ebullitions and 
condensations at successively decieasing temperatwes, thus con- 
verting the biine that caused the Ancient Maime: to exclaim, 
“ Water, water everywhere,gnor any drop to drink,” into the 
purest of potable waters, and thereby rendermg tke sailor mde- 
pendent of fiesh-water storage 

With 1espect to the application by the engineer of electrical 
science, it 1s within the present generation that electiicity has 
passed fiom the state of a somewhat neglected scientific abstrac- 
tion into practical use first, by the establishment of the land 
telegiaph, then by the development into the submaume cable, 
by means of which any one of us visitors here in Canada may be 
in instant communication with his own country, and may be so 
without a selfish exclusive occupation of the cable, for once more 
the application of science has solved that apparently impossible 
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coal) which but a few yeais ago would have been deemed impos- 
sible , and so far 1s this impiovement fiom being attended with 
extra cost, that the residual products not now uncommonly all but 
pay the whole cost of the coal, and in some 1a1e instances even 
leave a slight profit to go towaids the charge of labou. Again, 
it 1s by the application of chemical science in the dynamite and 
the gun-cotton of the present day that the engmeer 1s enabled 
to piepare sifbmaime foundations, to blast away shoals, and to 
drive tunnels through rock of a characte: that cannot be dealt 
with by mere cutting machines Equally to the application of 
chemistiy ıs it due that there are hopes, by the employment of 
hme caitridges, of breaking down coal without that isk of 
igniting fire-damp which ts attendant upon the use of gunpowder 
I need hardly observe that mugh more might most pertinently be 
said on the way in which the engineer applies chemical science 
In fact, those ways are so multifarious that a volume might be 
written upon them, but I must pass on and ask you to consider 
how the engineer applies geological science, the science treated 
by Section C 

I hate aheady spoken of the enginee: supplying towns by 
water collected from the surface, even he, however, must have 
a knowledge of geology, for without it he will not know what 
places aie apt foi the huge reservons he constiucts, nor where he 
can in safety make his enormous embankments In this con- 
tinent of vast lakes one feels it must excite a sensation of the 
ridiculous when a ‘‘ Welsh lake” is spoken of, but I must ask 
you to believe you are in Lyiput, and to imagine that the ‘‘ Bala 
Pond” of r100 acies m extent, 1s 1eally ‘‘ Bala Lake,” as it 1s 
called Whuthin a few miles of that, om friends at the other end 
of the Atlantic,«team ferry, the mhabitants of Liveipool, me 
now constiucting under the engineering and advice of Mi 
Hawksley, a waterworks which will involve the formation, 
I believe one may say the re-foimation, of a lake, piac- 
tically the same area as that of Bala, of some 8o feet m 
depth, and contamıng between the overflow and the point 
of lowest discharge néaily twelve thousand million gallons 
This lake will be made by the tmowmg from side to side 
of the valley of a solid stone bank, 100 feet above the 
giound, 140 feet above the deepest pait of the foundations, and 
113 feet thick at its thickest pait Contgasted with Lake Supe- 
rio: this new leke will be small, a thing demanding a micio- 
scope even, but the busting of the wall would. liberate a body 
of water sufficient to carry death and ruin throughout a con- 
siderable district It 1s, therefore, in the highest degiee impor- 
tant that whether he be constructing the solid stone wall, or the 
more common earthen embankment with a puddle trench, the 
engineer should so apply geological science as to inswe the 
safety of his work Rut in those cases where the waterworks 
engineer has to derive the supply from undergiound sources, the 
application of this science 1s still more necessary , he must know 
whether he 1s likely to find a watei-bearing stratification at all 
—if so, where it receives the 1a1n fiom heaven, and the extent 
of the area which 1ece1ves it , ın what diwmction the wate: travels 
thiough it, what is the varying height of water im the different 
pats of the stiatification ggwing the “ head” to produce that 
travel , how fai this height 1s likely to be affected by the pump- 
ing of the desued quantity , whether, if near the outflow into 
the sea, the pumpmg is likely to ievense the dnuection of the 
cunent, and to bring back brackish wate:, and whethei the 
rocks are of such a characte: as to be lable to yield a water 
impiegnated with non o1 with lime, and whethe these waten- 
beaung 10cks aie accessible from the suiface without the execu- 
tion of costly and laborious work in passing through overlying 
stratifications of an unfit or ıt may be even of a dangerous cha- 
racter It need hardly be said that the enginee: when engaged 
in metalliferous miming, o1 in thegextiaction of coal or of petro- 
leum, unless he applies the science of Section C, 1s but a hap- 
hazard explorer whose work 1s more likely to end in disaster 
than ın success Again, the engineer, when laying out a rai- 
way, has to consider the geological features of the country in 
determing the angles of his cuttings, and to «letermine where 
it becomes more economical to tunnel than to cut Indeed, 
without the application of that science to engineering there are 
some enterprises on the feastbility of which the engineer would 
not be able to pionouncg an opmmion—a* notable instance, the 
Channel Tunnel The engineers, of whom I am one, said there 
ıs a materal, the compact non-water-bearing giey chalk, which 
we have ata convement depth on the English side and, 1s of all 
materials the most suifable , if that exist theawhole way across, 
success 1s certam Then game geological science, and that told 
the engineer that m France the same mf&terial existed , that it ex- 
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isted in the same position ın relation to othe: stratifications as it 
existed in England, that the lme of outcrop of the galt lying 
below ıt had been checked across, and that taken together these 
indications enabled a confident opinion to be expressed that ıt 
was all but certain this giey chalk stiatification did prevail from 
side to side The engineeis believed. it, an mtelligent section of 
the public believed it, and came forward with their money, 
laige sums were expended in England and in Fiance on the 
faith of the repeated declaration of the English Government (of 
both sides of politics), that so long as the nation was not called 
on to contribute towards the cost of the work, 1t would hail with 
satisfaction the improved means of communication between 
England and the Contment, the expeimental works were 
carned on fiom both sides with the happiest results, and then, 
when success appeared certain, the whole work was stopped by 
the meredible suggestion that ın the event of a war the soldiers 
of England, and the science of England, could not defend a 
couple of rat-holes, holes 14 feet in diameter and 20 mies long, 
situated fai below the suface of the sea, having a 1apid dip from 
the shore to a low point, gradually rising fiom theie to the centre 
of the length of the tunnel, so that the English end could be 
flooded with sea-water in twenty-five minutes up to the soffit of 
the ach at the dip, and in consequence of this incredible and 
much-to-be-ashamed-of scare it 1s due that one of the finest 
instances of civil engineering work in connection with the 
science of geology, and as I believe one of the most useful 
works that has ever been proposed, has been put a stop to 

To come to Section D, the botamical side of it 1s interesting to 
the engmeer as instiucting him im the locality and quality of the 
various woods that he occasionally uses in his work With 
regard to that most important pat of the work of D, which 
relates to ‘‘geims” and then mfluence upon health, the 
engineer deals with it thus far he bears in mind that the water- 
supply must be pue, and that the building must be ventilated, 
and that excreta must be 1emoved without causing contamina- 
tion , thus the waterworks engineer, the warming and ventilating 
engineer, and the sewage enginee: can {and do) all of them 
profit by the labours of Section D, and can by then works assist 
in giving practical value to the pure science of that section 

Section E, Geography Probably in these days, when our 
kingdom at home and the old countries near us are all but full 
of the works of the enginee1, there are few who take a greater 
interest ın geography than he does, and I am quite swe there are 
none who make a move usefal application of geographical know- 
ledge for the benefit of mankind at large than does the engineer 
Almost at the outset of this addiess I claimed to magnify Sec- 
tion G, on the ground that without the aid of its members we 
should not have had that practical lesson in geography which we 
have received by our visit here, a lesson that no doubt will be 
continued and amplified by many of us before we return to our 
homes Whether it be by the ocean steamer or by the railway 
train, the enterprising geographical explore: 1s caired to or 
thiough countries which now, thanks to the engineer, are well 
known and settled, up to the beginning of the unknown and not 
settled , and thus his labours me hghtened, he consumes his 
energies only upon his true work, brings back his report, which 
is, as I have said, studied by the engineer with a view to still 
futher development, and thus, turn by turn, the geogiapher 
and the engineer cary civilisation ove: the face of the world 

Now to come to Section F, which treats of Economic Science 
The matters with which this Section deals—birth-.ate, death- 
rate, the increase or the diminution of populations, the develop- 
ment of particular industries in different localities, the varying 
rates of wages, the extent and nature of taxation, the cost of 
production, the cost of transpoit, the statistics of railway and of 
marine disasteis, the consumption of fuel, aud many matters 
which come within the puview of F, are of 1mpo-tance to the 
engineer Guided by the information given him by the labours 
of this Section, he comes to the conclusion that a work having a 
particular object ın view shoujd or should not be undertaken 
With the information derived from the past he jwiges of the 
fature , he sees what provision should be made for prospective 
increase of population or of industiies, he sees the chances of 
the commercial success of an undertaking or of its failure, and 
he advises accord:ngly 

I do not propose to say anything about Section H, for I have 
dealt with it as bemg still mcluded withm D 

I tust I have now established the proposition with which I 
set out, viz that not only 1s Section G the Section of Mechanical 
Science, but ıt 1s emphatically the Section of all others that 
applies ın engineering to the uses %f man the several sciences 
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appeitaining to the othe: Sections an application most impor- 
tant in the progiess of the woild, and an application not to be 
lightly 1egaided, even by the stiictest votaiies of puie science, 
foi ıt would be vain to hope that pwe science would continue 
to be puisued if fiom time to time its discoveries were not 
biought into piactical use 

Unde ordinary circumstances I should have closed my addiess 
at this point, but there 15 a subject which at this, the first meet- 
ing of Section G after the meeting at Southport, must be touched 
upon Itis one of so sad a characte: that I have avoided all 
allusion to it until this the very last moment, but now I am 
compelled to giapple with ıt 

In the couse of this addiess I have had occasion to mention 
seveial names of eminent men, many of them happily stil wich 
us, some of them passed away, but I doubt not you have been 
struck by the absence of one name, which of all others demands 
mention when consideting physical science, and still moire does 
it come vividly before us when conside:ng the application of 
science to industtial purposes I am swe I need not tell you 
that this name, which I can hardly tuust myself to speak, 1s that 
of our dear fizend William Siemens, whose contitbutions to 
science, and whose ability m the application of science, have for 
years enriched the tiansactions of this Section, and of Sections 
A and B, for in him were combined the mechanic, the physicist, 
and the chemist 

But a brief yea: has elapsed since he quitted the Presidential 
chair of the Association, and, with us at Southport, was 
taking his accustomed part in the wok of this and of 
other Sections, apparently in good health, and with a 1ea- 
sonable prospect of being furtheı useful to science for 
many valuable yeais to come But it was not to be, he 
1s lost to us, and in losing him we are depiived of a man 
whose electiical work has been second to none, whose thermic 
work has been second to none, and whose enlarged views justi- 
fied him in embaiking ın scientific speculations of the grandest 
and most profound character Whether or not his theory of the 
conservation of the energy of the sun shall prove to be correct, 
it cannot be dented that ıt was a bold and orginal conception, 
and one thoroughly well reasoned out from first to last 

I feel that, were I to attempt anything like the barest sum- 
mary of hus discoveries and inventions, I should set myself a 
task which could not have been fulfilled had I devoted the whole 
of the time I had at my command to the purpose I had indeed 
thought of making his work the subject of my address, but I felt 
that his loss was so recent that I could not trust myself to attempt 
it There is no need fo. me to dwell futher upon this most 
painful topic He was known to you all, he was honomed and 
loved by you all, and by every member of this Association he 
had so faithfully served, and ove: which he had so ably presided , 
and he enjoyed the 1espect and esteem of the best intelligence 
of England, the land of his adoption, of the Continent, his 
bnthplace , and of Canada, and of the United States, whose 
populations are always ready to appreciate scientific talent and 
the resulting industrial progress It 1s not too much to say that 
few moie gifted men have evei lived, and that with all his ability 
and talent he combined a simplicity, a modesty, and an affec- 
tionate disposition that endeared him to all 

Iam soiry to conclude my address to you in this mournful 
suam I have endeavoured to confine my allusions to our dear 
fiend within the narrowest limits, but if I have oveistepped 
these I tiust you will forgive me, remembering that ‘‘ oul of the 
fulness of the heait the mouth speaketh ’ 





NOTES 


WE announce with great regret the death yesterday, at ‘the 
age of eighty-thiee years, of Mr Geoige Bentham, FRS, 
F LS, the eminent botanist 


THE Committee which has been,formed for the erection of a 
statue to thedate Jean Baptiste Dumas at his native town, Alais 
(Gad), 1s an extensive one The piesidentis M Pastem, and 
the vice-presidents MM J Bestiand, F de Lesseps, and Cauvet 
The members of the Committee include all the names of scientific 
note in France Among the foreign membeis me well-known 
men of all nationalities, the English members being Su Wilham 
Thomson, Dr W De La Rue, Piof Wilhamson, and Dr 
Frankland Theie is besides a local Committee at Alas With 
such powerful and wide support the monument 1s sure to be 


woithy of Dumas’ 1epuration Subsciiptions should be sent to 
M E Maindrin, Palais de l'Institut de Fiance, Paus 


THE National Electiical Conference, convened by the U S 
Congress ın connection with the Electiical Exhibition, began its 
sessions ın Philadelphia on Monday Addiesses were made by 
the President of the Conference, Piof Rowland of the Johns 
Hopk.ns University, Baltimoie , also by Sir Willa’: Thomson, 
the Vice-President Tne practical woik of the Conference began 
on Tuesday afte:noon with a discussion on the work of the United 
States Signal Office in relation to electiical observation The 
Conference will hereafter discuss the necessity foi a national 
bureau of electiical standaids, the adoption of an international 
systen of electiical units, and the theory of dynamo-electric 
machines Prof George Forbes of London delivered a lecture 
on dynamo-electiic machmery on Tuesday evening 


THE Iron and Steel Institute holds its annual meeting this 
year at Chester on September 23 and thiee followmg days 
Among the papers and subjects for discussion aie the following 
-On the geology of Cheshne, by Mi Aubiey Strahan, of 
H M Geological Survey, London, on impiovements m the 
Siemens regenerative gas fuinace, by Mr Fiederick Siemens, 
C E, London , on recent improvements in the method of the 
manufacture of open-heaith steel, byeMr James Riley, Glasgow, 
Member of Council , on a new form of regenerative furnace, by 
Mr F W Dick, Glasgow, on the manufactue of crucible 
steel, by Mı Henry Seebohm, Sheffield , on the recovery of 
by-products fiom coal, more especially m connection with the 
coking and non industites, by Mr Watson Smith, Owens Col- 
lege, Manchester , on the most recent 1esults obtained in Ger- 
many in utihsing the by-pioducts ffom Otto and other coke 
ovens, by Di C Otto, Dathausen , on the North-Eastern Steel 
Company’s Works at Middlesbrough, and then products, by 
Mi Aithm Cooper, Middlesbiough , on the spectroscopic exa- 
mination of the vapours*evalved on heating non, &c , at atmo- 
spheric pressure, by Mı John Pafry, Ebbw Vale 


THE museum iecently opened at Newcastle-on-Tyne by the 
Punce of Wales 1s a very fine building indeed, and of course 1s 
quite unconnected with the public libiary The building con- 
tains the collections of the well-known Natmal History Society 
of Northumberland, Durham, and Newcastle-on-Tyne, and will 
cost 42,0007 Of this 33,0007 have been iaised by public 
subscription 


THE preliminary piogrampie of the Cential Institution for 
Technical Education h% been issued The object of the Cen- 
tral Institution, it states, 1s to give to London a College for 
the Ingher technical education, in* Which advanced instruction 
shall be provided ın those hing of knowledge which bear upon 
the different branches of industiy, whether manufactures o1 arts 
The Institution ıs mtended to afford practical scientific and 
artistic instiuction which shall qualify peisons to become (1) 
technical teachers , (2) mechanical, civil, electiical, chemical, 
and sanitary engineers, architectss buildeis, and decorative 
artists , (3) principals, supeiintendents, and manageis of manu 
factiring works The main purpose of the instruction to 
be given in this Institution@will be to pomt out the ap- 
plhieation of different bianches of science to various manu- 
facturing industries, and in this respect the teaching will 
differ’ from that given in the Univeysities and in other msti- 
tutions in whiche science is taught iather fo. its own sake 
than with the view to its mdustuial application The courses of 
instiuction will be arianged to suit the 1equirements of (1) per- 
sons who are tiaining tp become technical teachers , (2) persons 
who are piepauing to enter some industrial or professional career , 
( 3) persons who desne to attend special courses, with the view 
of acquainting themselves with the scientific pimciples under- 
lying then work ¢8tudents intending to go through the com- 
plete course of technica} instruction*with the view of subte- 
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quently obtaining a diploma, will be requned to pass an entrance 
or matriculation examination, which will include mathematics, 
pue and applied, chemustiy, physics, diawing, and French o1 
German On the iesults of the examination the followmg 
scholarships will be awaided to students who aie piepaied to 
attend the complete couise of instruction in any one depaitment, 
piovided that the mets and circumstances of the candidate 
justify the Committee in making the awaid —(1) The Cloth- 
workers’ Scholarship of 60/ a yeai, tenable fo. two yeais and 
renewable for a thud year, entitling the successful candidate to 
hee education (2) The Siemens Scholaiship of 50 a year for 
three years, founded by Lady Siemens in memory of her husband, 
the late Su Wilham Siemens, LLD, ERS This Scholai- 
ship wil be competed fo. in Octobe: 1885 (3) The Royal 
Albany Scholarship of 50/ a year for thiee yeais, founded by 
the Corporation of London in memory of the late Prince Leo- 
pold, Duke of Albany (4) Two Mitchell Scholarships of 30/ 
a year fo. two yeais, one with and one without free education, 
to be awarded to candidates who have attended a public ele- 
mentary school within the City of London, or whose paients 
are or have been iesident o1 engaged in some trade or occupa- 
tion within the City of London «The Siemens Medal, founded 
by Lady Siemens in memory of her husband, the late Su 
Wuham Siemens, LL D , F RS, will be annually awarded to 
the student of teatest ment in the department of electuical 
engineeling The professors in charge of the several depart- 
ments ale —Chemistiy, Prof H E Armsthong,PhD,FRS, 
Engineering, Piof W C Unwn, BSc, M Inst CE , Me- 
chanics and Mathematics, Prof O Hence PhD,F R og 
Physics, Prof W E Ayiton, FRS, A M Inst C E 


THE Paus Fournal Offered announces the formation of a 
Commission to investigate all matters connected with mines and 
mining in Tonguin and Annam It 18 composed of various 
officrals of expeiience m Indo-China, and their mstructions are 
to draw up the progiamme of work to be executed by the mining 
paity which 1s about to be sent out from France, and to draw 
up a draft agreement i1egulating the management and woiking 
of mines in conformity with the tieaty of June last with Annam 


A SUBJECT which, according to the Yapan Marl, is engaging 
the attention of native scientific men in Japan ıs the method of 
tianslating or transferning mto Japanese the technical terms of 
European science Hitherto Chinese words and characters have 
been employed foi this purpose , m many cases the translations 
existed, we believe, in Chinegg, and weie simply adopted by the 
Japanese—such as the equivalents for telegraph and railway 
appliances, but in the great majomty of cases a process of manu- 
facture had tobe resorted to Given the sound of the technical 
term and its meaning, the pioblem was to find among existing 
Chinese characters one, two, o1 thiee, which suited one or other 
of these best , and thus a new word was formed ‘The scientific 
journal of Tokio attacks thisystem, saying that, whatever may 
be said on the score of the unity and adaptability of Chimese in 
tiansciibing techmical teims, the clumsy and complex graphic 
system iendeis it unsuitable for y@uthful students, as the difficulty 
of committmg to memory so many hundieds or thousands of 
aibitrary characters is still greate: than the pursuit of a scientific 
o1 technical course of study Piof Yatabe, of the Tokio 
Univeisity, lays special stiess on the use eof the orginal 
foreign technical terms, instead of translating them into Chinese 
In a lecture on the subject, this gentleman told the pupils of a 
normal school near Tokio that, ın order to compiehend the 
scientific achievements of | Europe, ıt was necessaiy to be con- 
veisant with one o1 more European languages, for, seen thiough 
the medium of the Chinese tongue, science lost mach of its sim- 
pheity, and was at best but clumsily repi‘educed Another 
native Professor of the Uftiveisity aged in a similar strain 


$ 


The khnowledge of some Euiopean language was, he said, 
essential, not only on account of the closer relations now existing 
between Japan and the West, but also because the study of the 
technical sciences would thereby be made mateually easier than 
at present Whateve: might be the use of Chinese as a, philo- 
sophical language, it was certainly most unsatisfactory as a 
vehicle fo. the reproduction of Westein sciences 


M F A Foret communicates to the You, nal Suisse an mter- 
esting account of the discovery of the 1elics of the ‘‘ Hôtel des 
Neuchatelois,” an extempoitsed fastness on the glacier of the 
Lower Aa, occupied by Agassiz and his scientific fiends from 
1840 to 1843, while they weie investigating the theory of glaciers 
and.the Glacial period in the immediate factory of glaciers 
Herr Ritter, filom Leipzig, recently on a tom thiough the region 
of the Unteraar, found theire a block of stone bearing the names 
of Stengel, Otz, and Maitims, with the dates 1844 and 1845 
In r840 Agassiz and his friends, coming across an enormous 
block of micaceous schist, supported by othe: rocks, and forming 
a natural shelter, on the median mouaine of the glacier, at the 
junction of the Lauteraa: and Finsteraai, proceeded to complete 
the cabin thus prepared for them by 1unniag up some walls of 
diy stones In his ‘‘ Excursions et Séjous dans les Alpes ” 
Desor gives a l.vely picture of the enthusiastic scientific life led 
by Agassiz and his zealous fellow-students of Nature in that 
simple yet elevated hall of science to which they gave the name 
of Hôtel des Neuchatelois during the thiee years 1840 to 1843 
The block, naturally fiable, showed, as early as 1841, numerous 
fissures, and m 1844 split into two pieces Since then the 
frost has rent it up mto a heap of debris, and it is three pieces 
of this which have just been identified They ate a blackish 
muicaceous schist of very fine grain ‘The piece highest situated 
bears several inscriptions of the colou: of minium, but these aie 
mostly illegible, and M Forel could only make out °1848 ’ 
thrice repeated, and ‘‘ Vogt,” tne present Professor at Geneva , 
23m lowe: down 1s the stone discovered by Herr Ritte:, bearing 
in very legible capitals the insciiptions ‘STENGEL ” (student of 
engineering unde: Osterwald), ‘‘1844”, “Oz” (Engineer at 
Neuchatel), “1845”, ‘Cu Martins” (Piofesso: at Mont- 
peler}, with othe: letters which are indecipheiable There is 
also to be read on it “No 2,” a mak which confims M 
Fouel’s conclusion as to the connection of the stone with the 
Hôtel, Agassiz having caused certain stones to be distinguished 
by certain numbers, and their position to be taken by 
Engimeer Wild, the block of the Hôtel der Neuchatel being dis- 
tinguished by the number “2”, 55m lowe: still is the third 
stone with the mscription ‘‘SoLioz AUGUSTE, 1842, LIEV- 
TENANT GUNTREN,” and a few more woids haidly compie- 
hensible These three blocks aie now no longer, as 1m 1840, at 
the summit of the moraine, but have been slipping down the 
incline on the side of the Lauteiaai, which merges im the glacial 
ravine, watered by a beautiful steam Comparing the position 
of the Hôtel des Neuchatelois, as given by Agassiz (797m fiom 
the promontory of Abscwhung), and as seen in Wild and 
Stengel’s beautiful map of the glacie: on the scale of 1 10,000, 
with the position which it now occupies, M Forel calculates 
that the block must have glided a distance of 2400m from 
1840 to 1884, or 55m, a yeai For the easier identification of 
the three blocks of stone by date: explorers, M Forel has ın- 
scribed on them, in fiesh red colom, his own name® aad that of 
Heir Ritte1, with the date 1884 


+ 
THE Institution of Civil Engineeis send us the lengthy and 
valuable memon of the late Su William Siemens, piesented to 
the Institution by Di Wilham Pole Afte: a few words on the 
incidents of his life, Dı Pole abandons any attempt at chrono 
logical arrangement as impossible because of Sn William Siemens’s 
t extraoidimary faculty of devoting kis attention to many different 
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lines of thought, and many different subjects of investigation, at 
one and the same peunod”, and accordingly his labours aie 
classified unde: these heads —(1) Heat and its applications, par- 
ticularly to metallungy , (2) Electuical science and practice , and 
(3) Miscellaneous engmeeiing, mechanicat, and scientific matters 
not included under the former heads Dr Pole then goes ovei 
the whole of Su Wilham Siemens’s scientific labouis in these 
fields, and, as might have been expected, produces the fullest 
and most valuable memoir of this distinguished member of ‘‘ the 
creators of the age of steel” which has yet appeared 


THE ‘‘ Year-Book of the Scientific and Cearned Societies of 
Great Buitain and Theland,” published by Messis Griffin and 
Co , will be found useful, and doubtless will be impioved fiom 
yeai to year The societies aie ananged in fomteen sections, 
according to the field they occupy, with a fifteenth section, m- 
cluding some of the leading foreign societies The compuleis 
might ceitamly have avoided putting the Royal Society and the 
Royal ‘Institution side by side, as ıf they had anything in 
common 


Mr W M MASKELL, F R M S, continues his notes on the 
Coccede of New Zealand, and has sent us a lengthy contimuation 
of his forme: papers, extracted fiom the 7ramsactions of the New 
Zealand Institute, vol xvi That country seems to be especially 
rich m ‘‘scale-insects,” and in Mr Maskell they find an able 
student of their modes of lfe and chaiacteristics Especially 
cious 1s the species desciibed as Ré&zzococcus fossor, the female 
of which does not cover herself with a sac or ‘‘scale,” but sinks 
herself bodily in a cncular pit in the substance of the leaf, and 
there lays her eggs , the species feeds on Santolum cunningham 
inthe Noith Island Jeenya parchasti—a nea .elative of the 
“ pou å poche blanche” (Z saccharz), so destinctivein Maunitius, 
and which has piobably been introduced ito Queensland and 
elsewhere—seems to be speading iapidly, and to be domg much 
damage, not only to cultivated tiees and shubs, but also to the 
native forests Before cai1ying into effect the 1adical remedy of 
cutting down and destioymmg the infected tiees, we would 1ecom- 
mend Mi Maskell to try an application of kerosene, which has 
certainly proved useful in the case of Coccidæ on oranges in 
America The weak pomt of these papers consists in the 
extreme roughness of the plates , they may be characteustic so 
far as they go, but a few coarse sciatches scarcely sufficiently 
1epresent hans, neither does an open network of ciossed lines 
indicate a solid and probably concave sw face 


THE Kavkaz newspaper mentions a bolide that was seen on 
August 3 at Kazakh, in the district of Ehzabethpol It had the 
shape of a blue globe which broke ito two globes of the same 
colour, and disappeared in the duection of the Caucasus Chain 


WE iegiet to leain of the death at Montieal, fiom typhoid fever, 
of Mi Walte: R Browne, well known as a writer on the scien- 
tific aspects of engineering M: Biowne had gone to Montreal 
to attend the Buitish Association meeting 


THE dangers to public health which imk in out-of-the-way 
places appear inexhaustible ‘This time the dange: comes fiom 
the matte: which collects on coms which have been along tme 
in circulation, and to which we have already refered M 
Reinsch of Erlangen has devoted nuch study to this matter, and 
has investiggied old and recent coins of all metals fiom all the 
European States Everywhere he has found micro-oiganisms of 
Alge and Bactena Sciapinge away the matter which accumu- 
lates ın the inteistices of the relief with a needle, and placing it 
in a drop of distilled water under a micioscope of 250 to 300 
diaineteis, he found fragments of textile fibi es, numerous staichy 
granyles, especially of the starch of wheat, globules of grease, 
some unicellular Algæ, &c But when a micioscope of greater 
powei was used Bacteria weiefound among this detritus Thee 


weie long Bacteria with a vibiatory or spiral movement, as well 
as those of a globular shape Sometimes both foims were found 
on one coin, but as a iule each form was found separately 
When a little glycerine or 10dine was introduced into the pre- 
paration these ceased then movements Among the Algee two 
kinds were of most fiequent occurrence, viz a smal) C% oococeus 
and a small unicellula: one resembling the Palmelis They 
weie collected in livtle spheiical colomes of four, eight, or a 
dozen at a time, and weie found only on old coins, 1ecent ones 
contained only the Bactetza A recent writer in Sczence et Nature 
1efeis to this discovery as of great impoitance from a hygienic 
point of view 


AT numerous places in Lowe: Austiia several shocks of earth- 
quake were felt on Tuesday last week The dwation of the 
shocks was fiom four to nine seconds each 


AT the last meeting of tne Seismological Society of Japan, a 
pape: (which 1s punted in the Japan Gazette) was read by Mr 
E Knippmg on the meteaology of Japan It was based on 
data obtamea fiom twenty-three meteorological stations ın Japan 
dung the year 1883, the extreme positions eing Kagoshima 
and Nagasaki in the south, and Sapporo and Nemoto in Yezo ın 
the north Interestmg compatisons® aie mstituted between the 
vailations m temperature and piessure at different times of the 
year and in differen: parts of Japan, and similar variations in 
Ew ope 


T? additions to the Zoological Society’s Gardens dung the 
past week include two Ring-tailed Lemus (Lemur catta 3 9) 
fom Madagascar, presented by Mı Gharles Stewait , a Common 
Maimoset (Hapale zacchus) fiom Brazil, presented by Mr. J 
Henderson, two Peba Aimadillos (Zatusta peba) from South 
America, presented by Mr Fiank Pansh, F ZS , a Wood Owl 
(Syrnzum alo), Buitigh, presented by Mi J Baldwin, two 
Smooth Snakes {Coronella levis) fom Hampshn e, presented by 
Mr W H B Pain, seven Common Ciowned Pigeons (Goura 
coi onata) from New Gumea, a Victora Crowned Pigeon (Goura 
vectors@) fiom the Island of Jobie, two Buazilian Hangnests 
(lelerus jamaicai) from Brazil, deposited, a Giay-cheeked 
Monkey (Cercocebus atbigena) fiom West Afiica, purchased , a 
Pianie Wolf (Canzs iah ans) fiom Kansas, U S A, received on 
appioval, a Vulpine Phalange: (Phalangista vuléina), boin m 
the Gardens 





GEOGRAPHICAL NOTES 


THE present number of the Brllgue de la Socrdté de Géographie 
commences with a paper by M Duveyiie, on the geographical 
extent of the Mussulman con@ateinity of Senousi ‘This sect, 
which 1s distinguished by its au tere and fanatical tenets, arose 
forty-six yeas ago under an Algerian, and appeais to have ma 
greater or less degree permeated the Mohammedan world, and 
acquired vast political impoitance It flourishes especially in 
Noithern Africa, 1eaching as fai south as Timbuctoo The 
details of its precise extent and the natue of its activity are 
given in the pape: The second paper, which 1s not signed, 
records a Fiench hydiogiapbical mission to the coast of Morocco 
by the Fiench officer M Vingendon-Dumoulin m 1854 The 
most interesting part of the paper is the introduction, in which 
the write: discusses the necessity of having a dictionary of geo- 
giaphical etymology , that 1s, a work which will explain as far 
as possible the origm and meaning of, geographical names, not 
only from a philglogical but also an historical pomt of view 
The names, he says, which, fo: example, Stanley and De Brazza 
aie giving their settlements in Afiica, aie explicable now, when 
everybody knows why Leopoldville is so called , but ıt may 
be different fifty years hence But who knows, he inqurres, 
that the terittory called Adéhe in the Polar Ocean was so called 
afte: the wife of Admiral Dumont d’Uiville, or that the capes 
known as Jageisschmidt and Cotelle were named after the mem- 
beis of the hydroggaphical expedition to Morocco, which the 
paper then goes atio descuibe? Fiom th report of a Commit- 
tee of the Society appoiméed for the ptipose, we see that three 
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gold medals for geogiaphical work have been awarded this year 
The first was gianted to M Alphonse Milne-Edwards for his 
submarine investigations , the second to M Thouar for his jour- 
ney to the Grand Chaco in search of the suivivors of the Cre- 
vaux Mission , and the third to M Charnay for his explorations 
and archeological discoveries in Yucatan The last paper m 
the number“is composed of a series of extracts from the letters 
of Abbé Desgodins on the boundary region between Thibet, 
Burmah, Assam, and China 


THe Damsh gunboat Fylla retuned fiom the Arctic regions 
to Oikney last week, having been sent out by the Danish 
Government on an eaplonng and swveying expedition She 
has had a most satisfactory voyage, occupying nearly four 
months, and extending along the whole coast of Greenland to 
70° N lat Her work imcluded a scientific exploration of 
the mland glaciers in that country, and diedging, trawling, 
and meteorological obseivations thee and in Davis Straits, 
Bafinss Bay, and Disco Bay Many hitherto unknown speci- 
mens were brought up by the dredging, the gieatest depth being 
900 fathoms Valuable collections have been brought home by 
the ship in all the scientific sections The membeis of the 
expedition speak in high terms of their collections, which include 
a meteoric stone estimated to weigh about 2000 lb 


LIEUT GREELY, in connection with his paper at the Buitish 
Association, took occasion éo say“that the fact that had surprised 
him was the discovery that when the tide was flowmg from the 
Noth Pole it was found by his observations that the wate: was 
warmer than when flowing ın the opposite duection He took 
trouble to have an elaborate set of observations showing this 
wonderful phenomenon prepared, which would be eventually 
published To him the peculiarities were uneaplainable 


A. CORRESPONDENT of the Standard wiiles —‘ On July 26 
the hghthouse-keepe: at Cape Reykjanes, the south-west pomt 
of Iceland, on scanning the sea with his glass, saw what he at 
first took for a very lage ship, but which a closer mspection 
showed to be a new island It had the form of a rounded 
flattened cone, was of considerable size, and lay, according to 
his estimate, about fourteen miles north west of the volcanic 
island Eldey, o1 the Mealsatk (Melsekken), which les eight 
miles off Reykjanes to the south-west Several earthquake 
shocks had been felt duimg the preceding days, and they 
have since occurred at inteivals, but no other volcanic 
manifestations heralded or attended the ise of the island 
fom the deep Owmg to the danger of appioaching 
the sland in an open boat, no one has as yet attempted 
to land on it The Iight-keeper has observed it from day 
to day when not prevented by foggy weather, and 1eports 
no change in its appearance save that a large pait of one side 
of the cone appeais to have slipped or fallen down into the 
sea Fiom time to time since the cologgsation of Iceland, vol- 
canic islands have spiung up out of the waves in the neighbour- 
hood of Reykjanes, only to disappear again afte: a biief period 
In the end of last century an island arose at or nea: the same 
place as the present one occupigg, and was taken possession of 
by the Danes, under the name of Nyce (New Island), but as 
1t consisted only of loose volcanic ash and pumice the action 
of the waves speedily broke it down, and afte: little more than 
a month it disappeaied as mysteriously as ıt had arisen ” 


+ 
OUR ASTRONOMICAL COLUMN 


VARIABLE STARS —Seveial papers upon these interesting 
Sk have lately appeared 1 the publications of scientific 

odies — 

(1) ‘A Catalogue of known Variable Stais, with Notes,” by 
Mr J E Gore, in the Proceedings of the Royal Insh Academy, 
vol iv Mr Gore has brought togethe: paiticulais relating to 
about 190 s ars, including their positions for 1880, the limits of 
magnitude, mean periods, and epochs of maximum and mını- 
mum, for the most part taken from Schonfeld’s Catalogue of 
1875 , indeed, this Catalogue 1s the source of much of the imn- 
formation contained in*M1 Gore’s paper His summary will 
be very useful to those who aie enteiing upon the study of the 
variable stars , some coriections are needed, but they are not of 
very much impoitance QObseivations by himself of several of 
the stars ae added ut the notes following “she Catalogue, and 
otheis by various observets made singe Schonfeld’s last Cata- 
logue was published The positions as punted have a lame 
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appearance, from being given to seconds of tıme in ræht ascen- 
sion and to seconds 1n declination if the nght ascension of an 
object 1s assigned to the nearest second of time, the more legiti- 
mate expression of the declination 1s to the nearest tenth of a 
minute The reference to the fancied identity of ‘‘the Biblical 
star of the Magi” with Tycho’s celebrated star of 1572 seems 
out of place 

(2) ‘* Recent Observations of Vauable Stars,” presented by 
Prof Pickering to the American Academy of Aits and Sciences 
The author had pieviously issued a pamphlet and a cucular fiom 
the Haivard College Observatory, in the hope of promoting a 
more systematic obse: vation of the variable stars, and in response 
has received communications from a number of observers who 
have expressed their willingness to jom in his scheme of observa- 
tions In the paper in question Prof Pickering has biought 
together the 1esults of observations of variable stars for 1883, 
so fai as he had them at hand, to show the nature of the m- 
formation which he desues to obtain in order to be in a position 
to issue a furthe: circular early in 1885 It should be mentioned 
that Mr S C Chandlei ıs piepaiing a bibliogiaphy of the 
variables, which will eventually furnish the means of forming a 
catalogue of all the stars now known to be ın a state of change, 
to a much more reliable extent than hitherto , such a work can- 
not fail to be of vast assistance to any one desirous of looking 
up the history of particular stais, which is now an operation 
attended with much trouble and uncertainty Waith regaid to 
his next cneulai, Prof Pickermg hopes that obseivers of vat- 
able stais, whethe: piofessional o: amateur, will be generally 
disposed to fuinish information on the following subyects— 
(a) the meth od of observation, if photometiic, some account of 
the instiument, and the manne: of using it, 1f not photometric, 
whether the obseivations are made by Aigelanden’s method, o1 
by duect estimation of magnitude, (4) stais observed in 1884, 
with the number of nights on which each was observed , (c) the 
time and form of publication contemplated by the observer, 
(d) plans fo. 1885, naming the stars selected and the number of 
nights on which it 1s proposed to observe them This infoima- 
tion ıt 1s desned to 1ecetve at Haivaid College Observatory by 
Febiuary 1, 1885, as well as any mate.al which may be useful 
towaids making the table foi 1883 more complete Prof 
Pickering’s first table gives the positions of the vanable stais for 
1875, with the limits of magmitude and the periods, also the 
discoverer and year of discovery, with 1eferences to observations 
made in the years 1880-83 In a second table is a hst of 
suspected variables exthacted fiom Mi Chandlers unpublished 
catalogue 

3 ‘lhe Rev T E Espin publishes in the 7) ansactrous of the 
Liverpool Astronomical Soctety “ A Catalogue of the Magnitudes 
of 500 Stas in Amiga, Gemmi, and Leo Mmo,” which have 
been determined from photogiaphs taken by means of the equa- 
tora) stellai camera at the Society’s Observatory The appa- 
1atus was placed at the disposal of the Society by Mr Howaid 
Grubb The magnitudes detexmined fiom the photogiaphs aie 
entirely based on those of Aigelande: It ıs stated that the 
deduced magnitudes of 341 stais out of the 500 agice within 
o4m with those of Argetande:, while in twenty-five cases the 
differences exceed a whole magnitude The nebule M 35 and 
51 have been photogiaphed afte: exposmes of 2h 55m and 
2h om respectively, as also the cluste: Pizesepe, of which the 
photographs show the smallest of Argelander’s stars, and some 
which do not occur in the Durchmusterung ‘Two stais ae 
noted as presenting indications of vaiability viz 41°, 1222 1n. 
Auuga, which was 86m on March 10, but was not found ona 
plate taken a few nights afte: waids , and 33°, 1895 ın Leo Mmo: 
Mr kspm concludes with the remark, ‘‘ The difficulty of 1e- 
ducing the stars to Argelander’s scale 1s complicated, from the 
fact that near the menımum vestbile the blue. stats alone are 
photographed, the yellowish ones disappearing ” 


Comer 1884 6 (BARNARD) &The following positions fo, Berhm 
midnight have been calculated by Hen Stech&#™from his. 
elements (NATURE, p 431) 


RA * Decl Distance from sy ont 
h m ay Earth 1g 
Sept I5 IQ 214 —29 23 o 703 o 76 
1} 19 293 28 43 
19 19 371 _28 I O 729 o 69 
2I 19 447 27 19 i 
23 19 522 26 35 0 759 o 62 
25 19 595 45 52 
27 20 67 -25 8 O 792 055 
rt 
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THE MOVEMENTS OF THE EARTH' 


VI 


WE have now to consider some of the results of these Move- 

ments of the Earth—first round 1ts own ams, its rotation , 
then rotind the sun, its revolution—-which we have been con- 
sidering, results to which of course a general interest attaches, 
and which theire will be no difficulty ın showing are of veiy geat 
importance to us Occasion was taken to point out that the 
different appearance piesented by the sun and the stars was 
simply due to the fact that the sun was very near to us whilst the 
stas weie very distant, the one, a sun which happens to be near 
to us, the others, also suns, but happening to be very fai 1emoved 
from us Now suppose we have a globe m which we have an 
electiic ight, to 1epiesent the sun, and a little globe to 1epresent 
the earth, then ıt will be obvious that that part of the earth which 
is turned towards the lamp will be bathed in hght, while that 
half which 1s turned fiom it will be in darkness, being, so to 
speak, only unde the light of the distant stas This shows us 
the reason for that great difference which we call day and mght, 
and we can quite understand how it 1s that we get the apparent 
rise of the sun which occurs when the pait of the globe on which 
we live is cmued fiom the darkness into the light, and sunset 
which of course occms when the globe ıs being carried by its 
rotation from the light into the daikness This phenomenon 
of day and might is thus one of the most obvious results of the 
rotatory movement of the earth, and one which might have 
been dismissed in two words had we so chosen, but we will dwell 





49 —Diagram showing how the difference between the lengths of the 
sidereal and mean day arises 


upon it forga few moments, because this fundamental difference 
between day and might furnishes us with a reason why we 
should discard that sidereal time to which up to the present 
reference has alone been made 

Fig 49 will show how ıt 1s that under the cncumstances m 
which we thus find ourselves, a new kind of time must 
take the place of sidereal time In this diagiam we have 
the earth 1epiesented at two positions in its obit, rand 2 It 
travels in this o1 bit in the duection of the arrows, rotating on its 
axis the while in the direction also indicated by arrows Now 
let us consider the start-point I, and suppose that when the earth 
occupies this position a particular star 1s on the meridian at mid- 
night The earth it will be remembered 1otates in twenty-four 
sideieal hours , 1t will therefore take twelve hours to tun half 
round, so that 1f we consider the sùn to be duectly opposite the 
star whice®*south at midnight 1t 1s obvious that they are twelve 
hours apart Now consider the eaith at position 2 Then re- 
membering this fundamental fact, that the distance of the stars 1s 
so enormous that a string stretched fiom the observe: to the star 
at one point of the eaith’s orbit would be practically parallel to 
a string stretched to the same star from any othe: pait of 
the orbit, it 1s obvious that the star will have the same ight 
ascension in both positions of the eaith, and the line pointing 
to the star will be practically in the same direction But the 
sun wil no longer he along he prolongation of the line joing 


* Continued from p 256 


earth and star as it did at 1, for in consequence of the earth’s 
1evolution round the sun we shall get a gradually increasing 
angle as the earth in its orbital course gets farther and farther 
fom its initial position at r Now it 1s obvious 1f we are going 
to have our time regulated by the sun instead of by the stars-— 
and that1s what we must do for the purposes of cil hfe—we 
shall have to arrange oui clock so that when we pas’ from 1 to 2 
it must, 1f ıt showed 12 o'clock when the sun was due south in 
the former position, snow I2 o'clock also when the sun 1s due 
south in the latter positon If this be so, and we have this 
angle made by the line joining sun and earth and star, we shall 
have to make our sun-clock go more slowly than our sidereal 
clock, foi the :eason that the sideveal clock will have gone round 
once .n less time than the earth will have got round to the same 
place with regard to the sun But if we choose, and we do 
choose, to say that we will have twenty-four hows from sun- 
southing to sun-southing, then these twenty-four hours and neces- 
sarily also their minutes and seconds, will be longer than the 
hours, minutes, and seconds of sideieal time Let us take 
another illustration Consider the case of the earth in three 
different positions, represented by three globes round a cential 
lamp Then suppose that in each of these globes a wne is put 
to 1epresent the direction xn which the transit instrument points 
at Greenwich when the same star 1s observed at three consecutive 
mteivals of twenty-four hours of sidereal tıme These three 
wnes should therefore be plad pasallel to each othe: Now 
let us take the electric lamp to 1epresent the sun, then we shall 
find that, when the tiansit instittment on each of the earths 





. 


Fic so -~Diagram showing how the sun’s apparent mot on along the inclined 
lines representing the echpticn the direction indicated by the arrow- 
heads 1s represented smaller amount when referred to the earth’s 
equator (the horizontal lines m the figure) at the spring (T) and autumn 
(:2: ) equinoxes 


Ve 

is brought 1ound to point ag the sun, the thiee wues which 
i1epresent the instruments will not be parallel to each other but 
at some angle At first sight ıt might seem that we could easily 
get a sun-time to replace, the stai-time, but unfortunately when 
we go a little deeper into it we find, as we often do m other cases, 
that it 1s not qute so easy—and for two reasons We found, it 
wil be remembered, when we cam@ to consider the foim of the 
eaith’s orbit, that 1t was not quite cnculai, that it was in fact what 
is called an ellipse, and that the radius vector, z e the imaginary 
line joining the centres of the sun and earth did not sweep through 
equal arcs in equal times bit through equal areas, so that, 
if we want to invent a clock which will show twenty-four hows 
fiom the time of sun-southing one day to the time of sun-southing 
the next, that clock will require to be iegulated differently for 
eve1y day in the acum because the gidatei o1 less part of its orbit 
moved ove: by the earth will cause the greater or less angle 
between the lines jommg sun, eaith, and star 

That I hope is clear Thus then there is good reason why 
th.s arrangement of having a sun-time from noon to noon will 
not work We should have to 1egulate our clock for every day 
in the yeai, or rather for every two opposite days But there is 
another matter We aie now in full piesence of the fact that 
the equato: of the garth 1s inclined at an angle of about 234° to 
the plane of the@echptic Fig So will perhaps enable us to 
understand this matter gnore easily ” Let the horizontal Ifnes 


grepresert the plane of the equator and the inchned lines the 
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plane of the ecliptic Now our clock and all measurements of 
time must depend upon the eaith’s rotation, the plane of which 
always 1emains parallel to itself, and we have seen that om 
start-point for geocentric and heliocentric longitude depended 
upon the fact that at a ceita.n point in ats 1evolution the earth 
passed thiough a node, and that the node at which the sun 
with its apgarent motion crossed the equator northward was 
called the ascending node In the diagiam this 1s 1epiesented 
by T ım the upper figure, and the descending node 1s indicated 
by = m the lowe: figue It will be seen that if we have equal 
intervals along the ecliptic the motion along the equator 1s 1epre- 
sented by bases of successive triangles, of which the hypo- 
thenuses lie along the ecliptic Now the hypothenuse must be 
e 
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Fig sr — Diagram showing how the sun’s apparent motion along the ecliptic, 
now parallel! sith the earth’s equator (the central line of the figure)at the 
summer (9 ) and winter (YP) solotices, is represented by equal intervals 
along the equator 


greate: than the base, so that we have at the ascending node 
the motion of a body along the ecliptic 1epiesented only by the 
base of a triangle of whh the motion itself 1epiesents the 
hypothenuse , and the same thing happens ın the opposite manner 
at the descending node, whereas if we take the other positions 
shown in Fig 51, fo. a short time at all events the motion will 
be parallel, and motion along the ecliptic will be repiesented by 
an equal amount along the equator . 

These then are the difficulties we have to face when we come 
to fix our sun-‘ime, first, the unequal velocity of the earth 1ound 
the sun , and secondly, those variations which aie brought abou, 
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Fic s2—~Diagram showing how the equation of tıme (curve DDD D) results 10m the combination of curve BBBB tepresenting the vairation due to the 
obliquity of the ecliptic and curve cecce represent ng the difference between the mean and true suns 


unequal motion along the orbit, we have a fictitious eT 


to anothe difference even gieate: than that p Febiuary In 
this way a conection has been imtroduced, which 1s known as 
the “equation of time,” and this added to the motion of the 
true sun, or added to that of ow. imaginary sun, brings them 
together, and by this meqns the mean sum 1s kept as neatly as 
possible to the average position of the tiue sun throughout the 
yea Another diagiam (Fig 53) will enable us to undeistand 
some of the considerations which have brought this about Let 
F represent the position of the sun in one of the foct of the ellipse, 
Pe, round which the eayh is supposed to bê travelling Now 
while we have the real 1adius vector geing from P to g, with its 
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by the fact that the two motions of the eaith—1ts axial 1otation 
anc yeaily :evolution—tdke place in different plane! How 
aie these difhculties got over? They me got over by pretending 
a sun, asa child would say Astronomers pietend that there 1s 
a sun moving along the equatoi, or, ın othe: words, they pre- 
tend that the earth’s movement of revolution takes place in the 
same plane as its movement of 1otation It 1s futher imagined 
that this imaginaly sun tiavels at precisely that rate which it 
would if the average of all its ates along the ecliptic dung a 
yeai weie taken, so that we get something like this (see Fig 52) , 
first of all we have the curve B BBB, which shows the vauation 
which would take place pioviding we only had to deal with the 
obhquity of the ecliptic Where that curve crosses the houzontal 
line, we get at those moments (1f we disiegaid the elliptic motion) 
the same time shown by the mean sun as we should get if the tiue 
sun had been taken , 1t will be seen this occuis fou times during 
the yeai—on Maich 20, June 21, September 23, and December 22 
Then theire 1s anothe: cuve, CC CC, which iepiesents another 
relation between the mean sun and the lue sun Providing 
that the two planes were coincident, and that the movement 
of the earth under these conditions were exactly the same as 
unde: the piesent conditions, namely, that she moved in an 
ellipse and that the 1adius vector swept over equal areas m equal 
times, then we should have the tiue and mean sun coincident on 
Decembe: 31 and July 1 only Then the algebraic mean of 
these two culves, BBBB and CCCC, 1s taken, and we get as a 
1esult the lowe: curve DDDD, which 1s a compound of the two 
other cui ves, and as the result ıt will be seen that where we got 
the curve C, giving us a difference of nearly five minutes, and the 
curve B, giving a difference of about nine minutes in the same 
dnection, we have a very great departure between the motions 
of the real and mean suns Above and below the datum line, 
which 1s maiked zeio, we have 5, 10, and 15, which :epie- 
sent the difference in minutes at which the southings of om 
real and fictitious suns ieally take place Eaıly in the month of 
February we have a difference of veiy nearly fifteen minutes 
between the two suns, and it 1s at this time of the year of course 
that the sun dial ıs most ın enor At othe: points where the 
effect of cuve B 1s to cause a gieat difference, the effect of 
cuve C will be to minimise that difference, and so in the 
compound curve D the difference is veiy slight About the 
middle of June we get them togethei, then towards the end of 
July we get another sepdtation, and about November 1 we come 
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going with absolute constancy along the cncle Weet what 1s 
called the tıue anomaly ın the angle P F e, and the mean anomaly in 
PFe', and the difference eF e' 1s cafled the equation of the centre 
This equation helps us to determime those curves to which refer- 
ence has been made, and the chief object in calling attention to 


this diagiam 1s to explam the meaning of the teim anomalistic 
, yeai, which it will be necessary to introduce presently 


It has 
alieady been said that it 1s imperative, if we aie to gain ‘any 
advantage fiom it, that 1eal sun time and apparent sun-time 
should neve: be widely separated, because if so we might have 
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contented, ourselves simply with sidereal time, which would have 
at least the advantage of being constant, so that it 1s most neces- 
sary 1f any benefit 1s to be derived from this mean sun of ous 
that it should not differ very much from the tue sun The longi- 
tude of our mean sun 1s therefore made equal to the mean longi- 
tude of the t.uesun This having been premised, the terms “mean 
time” and ‘f mean noon” will now be clear without any ex- 
planation ‘‘Greenwich mean time” of course means time 
referred to the meridian of Greenwich 

We thus finally discard our sidereal time, and replace it by 
mean sola: time so arianged that the maximum departwe of 
this fiom true solar time shall be fifteen minutes in the month 
of Febiuary and fifteen minutes at the beginning of November 
‘We have seen that the siderea]l day 1s shorter than a sola: day, 
and that consequently the hours, minutes, and seconds which 
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Fig 53 —Diagram explaining mean anomaly and true anomaly 


make up the sidereal day must be shorter than those which form 
the solar day The relation between the seconds of solar and 
sidereal time may be thus shown 


One sidereal second = 9973 of a mean-time second 
One mean-time second = I 0027 of a sidereal second 


We have now got the results of the ea:th’s revolution com- 
bined with its 1otation, so fa: as day and might, considered in 
their more geneial aspects, are concerned, but we have not 
done with day and mght yet When we were considering the 
question of the inclination of the earth’s axis, we went so far as 
to say that ıt was inclined 234° to the plane of the ecliptic, 
and that it always remained practically parallel to itself Now 
suppose we auange four globes in a cucle, to iepresent the 
earth in different parts of its orbit, and we have in the centie an 
electric lamp to 1epresent the sun Then, if the earth’s axis 1s 
thus inclined to its path round the sun, and always remains 
parallel to itself, ıt will be seen that at one position the north 
pole will be all in the light of the electric lamp (which represents 
the sun) dunung the entue ievolution of the earth on its axis 





At the point opposite this the 1everse happens, for during the 
entire rotation of the eath the north pole will be in the daik 
At the two remaining points the pole will be just on the bound- 
ary of light and darkness We need not consider the case of 
the south pole , there exactly the reveise will happen to what 
occms at the north pole—when the north pole 1s always in the 
hght, the south pole will be always in the dark, anal vice ver 34, 
as may be seen by looking at the globes Now it should be 
clea: that the fact of the earth’s axis being inclined to its path 
causes different lengths of day and night throughout the year 
Jt is stmply that, and nothing else At the poles, which, as we 
have seen, are sometimes entuely in the hght and sometimes 
altogether m the daik, there will be six months of this light and 
six months of darkness At the equator 1t will be readily under- 
stood the days and nights will be of twelve hours’ duration at 
whatever pait of hei oibit the earth may be If you take those 
positions of the earth where the boundary of hight and darkness 
passes thiough both the poles, it 1s perfectly clea: that the days 
and nights aie of equal length all over the world,’and*a line 
diawn from those points through the sun ıs therefore called 
the “lne of equinoxes” These points are respectively at the 
ascending and descending nodes of the oibit The two othe 
points where the Noth Pole is most in the light or in the dark 
during the whole of a rotation aie known asthe solstices, be- 
cause if 1s at these times that the sun for some days appears to 
attain the same height at noone 

To sum up then, it will be seen that the eaith’s rotation 
and the eaith’s 1evolution, in conjunction with the important 
fact of the non-coincidence of the planes ıp which they 
take place, give us not only our days and ou nights, but cause 
the lengths of them in different latitudes to vay thioughout 
the year We have im this inclination of these planes to each 
other, too, the cause of the seasons, because when the northein 
hemisphere of the earth has been for a long time ın that posi- 
tion with the sun longest above the hbrison, the temperature will 
be very different to what it 1s when the eath 1s in the other 
posiuon In the former position we have summe: in the 
noithern hemispheie, in the latte: winter The conditions of 
life at two such points 1p the orbit will be vastly different At 
the equator, where the days and nights are always of equal 
length, the couse of nature will be very umform As the 
equatoi is ieceded fiom and the poles aie approached, this uni- 
formity begins to disappear until, as has been said, at the pole 
six months of perpetual daylight alternate with six months when 
there 1s no sun 

But even now when we have got om day and om year, we 
have not got all 

It must next be pomted out that, whilst the axis of the eath 
may be said to remain practically parallel to itself, yet that ıt 
does not absolutely remain so 

As a result of this and of thg earth’s movement 1ound the sun, 
we get a very importaggoutcome Although the consideration 
of the dimensions of the eaith has scarcely come within our sub- 
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Fig 54 ~The attraction of the sun on the earth’s equatorial protuberance e 


ject, yet the earth’s rotation may be used to bring in the dimen- 
sions of the body on which we dwell in just the same way as the 
velocity of ight was used to refer to the dimensions of its 
orbit 

We need not, however, conside: the question in detail, but 
we may state that the earth 1s a globe of something like 8000 
miles #imQangeter, the equatorial diameter being longer than the 
diameter trom pole to pole by some twenty-six miles, so that we 
have, as ıt were, 1ound the equator a ring of matte: some thir- 
teen miles thick and eight thousand in diameter Now this rng 
of matter, this equatorial protuberance, 1s presented to the sun 
at an angle to the line jamne the centres of the sun and eath, 
as shown ın Fig 54, and the sun’s attraction upon it can be 
resolved into two forces, one parallel to the line joining the 
centres of the sun and earth, and the other at right angles to this 
direction , and 1f we consider what will be the effect of this 

Ld 


latter force upon such a ring, we can easily understand that 
it will result m an alteration of the inclination of the ring 
In an allangement fo. showing the effect of this attraction, the 
ting of matter on which the sun acts may be 1epresented by 
an non ung attached to a spinning top, and the resolved portion 
of the sun’s pull may be imitated by the attraction of a magnet 
held in a nearly, vertical position As the ring i1otates, the 
attraction of the magnet draws the ring out of the horizontal, 
and the poles revolves ın a circle This is what takes place 
with the earth’s axis, hence it is not true to say that ıt 
always 1emains parallel to itself This revolution is always 
slowly going on, being completed in @ period of about 25,000 
of our years In consequence of this motion, what happens 
is this the line of equinoxes which is at right angles to 
the line of solsticas ıs constantly changing its position along 
the eaith’s orbit, froducing what 15 called the precession of 
e 
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the equinoxes We have to conside, therefore, not merely 
the sidereal year, the time between which the earth 1s at one 
point with 1eference to the sun and a stm, and the time when 
t 1s at that same point again, we have not therely to con- 
sider the fact that this line of solstices, with its conjoined line 
of equinoxes, varies with 1egaid to what is called the apse 
line, that is, tHe line jommng the perihelion and aphelion points 
of the orbit, o1 the axis-majo. of the ellipse—but we get from 
this anothe: yea: which 1s called the tropical year, which, lke 
our mean time, 1s the one most used, because it biings the year 
into elation with our sea-ons Now that we nave got our mean 
time and know exactly how and why we have got it, we may ex- 
press the sideieal year ın meanetime, and say that ıt consists of 
365 256 solaı days ‘The tropical year-—the time which elapses be- 
tween two successive passages through the vernal equinox—is 
shorter than the sideieal one, owing to the piecession along the 
orbit of the equinoctial points, and consist of 365 242 mean 
sola: days, and the difference between the lengths of this and 
the sideteal year will of comse give the annual amount of 
precession which takes place Anomalistic year is the term 
applied to the period which clapses between two successive 
passages thiough the peithelion or aphelion points of the orbit , 
and as these points have a forward motion along the orbit, this 
) ear 1s longe: thansthe sidereal one, bemg 365 259 mean solar 

ays 

We may give the exact lengths of*these years in days, hows, 


minutes, and seconds as follows — 
Mean solat trme 


d hr i os 
Mean sideieal year 365 6 9 96 
Mean tropical yea 365 5 48 46 054440 
Mean anomalistic year 365 6 13 493 


The Movements of the Kaith are so important to us, and so 
inte1esting in themselves, that ıt is not possible in six lectues to 
exhaust all that may be sud about them or leaned fiom them 
I trust however that I have left no point of the first importance 
untouched The moral of these lectures is that astionumy has 
appealed to phys.cs, and has not appealcd m vain, for the de- 
monstiation of the physical reality of the nyovements in question 
J NORMAN LOCKYER 
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THE FRENCH ASSOCIATION FOR THE 
PROGRESS OF SCIENCE 


THS Association began its meetings at Blois on September 3 
The financial situation of the Association is very prosperous 

indeed , the capital has amounted to 20,000/ , but the sum 
spent in scientific researches amounts to only 300 

The President of the Association for this year is M Bouquet 
de la Giye, and his inangmal addiess consisted of a sketch of the 
history of oceanic hydiogiaphy He dealt with the difficulty of 
the determinations made on the bottom osm@the sea, and insisted 
on a new idea of his own He believes that the level of the sea 
presents considerable variatigws owing to the quantity of salt 
contained in the wate: He says that the level of the Mediter- 
1anean ought not to be so high as the level of the ocean owing 
to the greate quantity of salt and consequently of density <A 
diminution of temperature produces the same effects as enlarging 
the dens.ty , so an inciease of the temperature of the Geiman 
Ocean would pioduce a flood on the Belgian, Dutch, German, 
and French coasts, and bring the sea to Paris 

Dr Grimau, a pupil of thefate M Wurtz, delivered a speech 
on the illustrious Academicians who have died durmg the past 
year, among whom Dumas and Wurtz have unquestionably the 
foremost place 

It 1s probable that this yea the long-hoped-fo. fusion with 
the Association Scientifique de Fiance, established by Leveriier, 
and piesided over by Milne-Edwards, will take place, and the 
two Associations amalgamated ın one will take a new start 

One of the principal objects of the present sittigg has been the 
examination of the Thenay geological strata, where Abbé 
Bourgeois thinks he has discovered Ternary man The principal 
French geologists have anıyed in Blow for the excusons 
There aie very few foreigngis at the meeting 





TRAINING IN NAVAL ARCHITECTURE} 


Al Govan, the gieat shipbuilding suburb of Glasgow, on the 
4th inst , Prof F Elga, of Glasgow UnivRisity, addiessed 
the students attending the Science andeAit Classes upon the 
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OE Sew Ot —— —— cee Bente 


a subject In the comse of his addiess Piof Elgar 
Sal 

‘t All of the students wh attend the classes in naval aichitectwe 
and engineering here are probably much better acquainted with 
the practical and expeinental aspects of the work they me 
engaged in than they are with the science which undeihes 2t, 
and their present object 1. the very vital and piaisewoithy one of 
acquuing such scientific and technical knowledge as will enable 
them to apply sound piinciples to the performance of then work, 
and to assist them in dealing intelligently and successfully with 
the many difficult and novel questions which are constantly ob- 
structing and puzzling them There aie no bianches of mechani- 
cal ait in which sound scientific knowledge is more essential and 
useful, o1 ın which it 1s more necessary for theory and practice to 
go hand-in-hand togethei, than those of shipbuilding and en- 
ginecung A modein steame: is so complex a machine that no 
attempts to construct one without calling in the aid of science m 
some form-——elther directly or by copying what otheis have 
learned by ıt to do—could possibly end in anything but disastious 
failuie Try to imagine aman who haa neve: hemd or 1ead of 
any of the teaching» of science attempting to constiuct a modern 
steamship——a man who did not know even of the proposition, 
said to have been demonstrated by .\1chimedes, that a floating 
body displaces a volume of wate: whose weight 1s equal to its own 
weight , and who was ignoiant of the wonderful discoveries that 
have been made of the laws by which heat generated by the 
combustion of coal is converted into mechanical woik thiough 
the agencies of the boiler and steam-engine It only 1equues to 
state the matte: in this bald form in oder to show how hope- 
lessly impossible and absurd such an attempt would be, and how 
vitally dependent shipbuilding and engineering are upon the past 
achievements and present teachings of science On the other 
hand, the highest scientific talent the wold has yet pioduced 
would be equally unable to arııve at a successful result simply by 
means of pme theory, however advanced, and by strict a przore 
methods The couse you are pwsuing, and which I trust you 
will rot depait from, is the one best calculated to insme for you 
the gieatest success in you. work and advancement in yow 
vailous positions in life, and as in the daily practice of your 
profession you are perforce kept well abreast of the practical and 
eapermmental sides of your work I would now urge you, m the 
stiongest manne: possible, to cultivate most ciligently and 
thoroughly a knowledge of the science and of those natural laws 
upon which the efficiency and success of you effoits depend 
Whateve: may be the characte: of your daily work, whether you 
aie employed as engineeis, diaughtsmen, or mechanics—and I 
am very pleased to know that there are working mechanics who 
attend these classes, and who are among the most earnest, 1n- 
tellhgent, and capable of the students—nevei rest satisfied tall 
you know the meaning of all that you do and why you do it 
Do not be content with merely leaning methods of setting off 
work and performing calculations, or with copying processes you 
may have seen otheis employ The man who meiely does as he 
sees otheis do, without very well comprehending why they do 
it, and who works stuctly by rule and line, looking to custom as 
the supreme authority, will neve: improve o1 advance himself, 
noi be of much real use ın such times as these , nor will he find 
much interest m his work 


—, 


‘Custom, which all mankind to slavery brings, 
‘That dull eacuse for doing silly things ” 


Never look to custom as being a sufficient authouty for any- 
thing, howevei respectable its antiquity may have made it, but 
be determined to understand fo. yomselves whethei o1 not it 1s 
based upon sound and intelligible principles Although we are 
now meeting under the auspices of the Young Men's Christian 
Association, I can safely recommend you to indulge freely a 
spirit of scepticism in this particula department of the Associa- 
tron’s work The region of scẹnce and of the pwe intellect 1s 
not one in which you should be content to acceptatbopemeie 
authoty of any one as final, or to test any question except by 
the standard of your] own 1eason Do not be too eager 
to believe that anything you are told 1s correct until jou 
aie able to piove it for yourselves, and till you no longer 
feel any ignoiance or doubt m the matter The necessity 
for combming wide scientific knowledge and sound theory 
with practical experience, in the cairying on of shipbuilding 
and engineering operations, 1s daily becoming more and moie 
pressing If you tried to avoid it you could not In this 
age of keen competition and 1apid d@velopment, increasing de 
gmands aie made upon all who aie engaged ın these important 
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mdustries Every success that 1s achieved by the mos* advanced 
and sensational pioductions creates a demand for still futher 
plogtess , and in meeting these demands, in the future, the 1ace 
will be to the swift and the battle to the strong The speed 
and tise strength that you requue in orde: to enable you to hold 
you own 1n this contest are speed and st'ength of intellect In 
othe: woids, you iequue you: mtellgence to be cultivated and 
well informed, and to be made prompt and active, by means of 
scientific culture , and it 1s necessary for you to acquire such a 
firm and comprehensive grasp of sound theoretical principles as 
will enable you to 1ely safely upon yout own powers of judg- 
ment, and to act in difficult cases with ceitainty and precision 
Not only does modein competition eve: demand moie fiom you 
in the way of technical hnowledge, shill, and iesomce, but it 
also shortens the time at your disposal fo. supplying ıt The 
huge and complicated engineering stiuctmes of the present day, 
such as are constiucted in this district, have to be completed 
in as short a tıme as the much simple: and smaller ones of a 
generationago You have thus not only much mote to think 
about in building a ship, and problems of gieater number and 
difficulty to solve than used to be the case, but you have only 
the same time m which to do :t all You cannot affoid to delay 
the progress of constiuction foi the pmpose of trymg experi- 
ments or brooding over any difficulties you may meet with It 
1s necessaly to decide piomprly each question as it arses, and 
you have to qualify youiselves fo. doing that The naval atchi- 
tect and enginee) of the present day 1eq nes to supplement his 
piactical knowledge by a close and systematic study of vatious 
branches of science An enumeration of some of the chief of 
them will be sufficient to show how gieat are the demands thus 
made upon hım There are the Jaws tpon which the flotation 
and stability of ships, and their behaviour among waves, depend , 
those which deteimine the structural stiength of a vessel, and 
its elation to the forces which may be b.ought to bea: upon her 
by he: own weight and that of he: caigo, when she s floating 
upon a changing wave-su face , the difficult problems connected 
with the 1esistance of a ship to motion thiough the water, the 
power requusite to ditve he: at a given speed, and the manner ın 
which this 1s affected by he: outward form and propoitions Then 
there ıs the wide field of theimal science, and its application to 
the means by which the conversion of heat into mechanical work 
is effected through the agenc.es of the boilers, cylindeis, con- 
denser, and mechanism of the engines , together with the action 
of the propella, and the principles upon which its efficiency 
depends No man has ever yet succeeded in completely master- 
ing these difficult and complicated problems , and ıt 1s perhaps 
not possible fo. many of you to advance very far towards their 
solution Still it must be borne m mind that it 1s only by 
studying the sciences which bea upon them that any ieal or 
substantial progiess can be effected , and although finality may 
be unattainable, great advances are possible, and are constantly 
being made Handly a year passes without something consider- 
able being done to improve our khnowledge of those natuial laws 
upon which the safety and efficiency of ships at sea depend 
There 1s probably no distiict ın this country which has benefited 
moe in the past than Govan by scientific progress and geat 
mechanical skill m shipbuilding and engineeiing, or whose pios- 
penty ım the future 1s more dependent upon ıt Govan has been 
placed among the foremost of shipbuilding communities by 
means of geat scientific anc practical talent, mdistiy, and 
enterprise , and ıt iests with many whom I now see before me 
to maintain it in the honourable and distinguished position to 
which it has been :aised_ The names of Napier and Elde, not 
to mention others, aie alone sufficient to give piestige to any 
engineeiing locality , and they insure for Govan a high place in 
all future 1ecoids of scientific, mechanical, and industrial pro- 
giess Upon you tests the 1esponsibility of worthily walking in 
the footsteps of those and othe:s among you distinguished men, 
and of shiving to heep erect im®this distyict the noble edifice 
thefvrn med ” 
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SOCIETIES AND ACADEMIES 
PARIS 

Academy of Sciences, September 1 —M Rolland, Pie- 
sident, ın the chan —Some 1emarks on the subject of the theory 
of the figure of the planets, by M F Tisserand The author's 
calculations and estimates of their present form ae based on the 
assumption that the celestia? bodies were ougimally in the fluid 
state, subject only to the mutual attraction of their constituent 
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elements, and endowed with a rotatory movement with veiy 
slight angular velocity Then oute: suiface would thus be some- 
what that of a revolving ellipsoid —Reseaiches on the general 
developmert of vegetation in an annual plant functions of the 
hydrocarbon elements, by MM Berthelot and Andié -~Note on 
the general resolution of the linear equation in matuices of any 
oidei, by Piof Sylveste. —Remarks on the attempts made at 
various times to solve the pioblem of aenal navigation, by M 

Laussedat The author supplies a rapid sketch of the progress 
of ae.ostatics m connection with the Commission lately appoited 
by the Academy to examine the claims of priouity of various 
inventois He considers that General Meusnie: was the first to 
mtioduce the elongated shape ofthe balloon, the sciew as the pio- 
pelling agent, and the pimceiple of the “f da/lonnet” or an-bag, re- 
discovered by M Dupuy de Lo6me M Conté s credited with 
great impiovements m the construction of spherical balloons, and 
M Alcan is stated to have anticipated M H, Giffaid by several 
yeais in the application of steam to aeital navigation —Qompaii- 
son between the colowed electio-chemical and thermal ings of 
Nobili and otheis, by M C Dechaime —Obseivations of the 
planet 240 discovered at the Observatory of Mauseilles on 
August 27, 1884, by M Borrelly —Determination of the wave- 
lengths of the chief ays and bands of the mnfia-1ed solar spec- 
tum, by M Henri Becquerel Tabulated 18sults are given for 
the chief bands in millionths of millimeties —Remaihs on the 
formation and development ‘of the nervous cellules in the spinal 
marrow of mammals, by M W Vignal —Note on the 1ecent 
luminous phenomena observed around the sun in Switzerland 
{second communication), by M F A Foel, eA second tip to 
the Alps, undeitaken towards the end of August, enables the 
autho: to confirm and complete the details already communi- 
cated to the Academy Aeronauts aie mvited to study some of 
these light-effects, and especially the 1ed conona round the sun, 
scaicely peiceptible f.om the plains and low elevations, but per- 
fectly visible at altitudes of fiom 3006 to 6000 feet above the 
sea-level —-Account of the optical telegiaph recently established 
between the islands of Mauttius and Réunion, by M Brnidet 

The telegraph set up on Lacioix Peak in Réunion and Vert 
Peal m Mauiitius wa#completed on the might of July 12-13, 
when messages were fieely exchanged between the two islands 
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THE ZOOLOGICAL COLLECTIONS OF 
AMS “ALERT” 


Report on the Zoological Collections made in the Indo- 
Pacific Ocean during the Voyage of HM S “ Alert? 
1881-82 (London Printed by Order of the Trustees 
of the British Museum, 884 ) - 


We. need only remind our readers that the Alert, 

under the command of Capt Sir George Nares, 
,and his successor, Capt J Maclear, made a voyage of 
survey which lasted during the years 1878-82, that the 
principal parts of the survey were carried on (1) ın the 
region of the southern extremily of the American con- 
tment , (2) ın that of the coasts of North-Eastern Australia 
and Torres Straits , and (3) among the groups of Oceanic 
Islands in the Western Indian Ocean situated between 
Madagascar and the Seychelfes Dr Coppinger was the 
surgeon on board, and it will be always to his credit that 
while ever attentive to his official duties he succeeded in 
making and sending home immense collections of marine 
animals taken by him at the several stations Those col- 
lected off the South-Eastern American continent were 
reported on in a series of papers published in the 
Proceedings of thet Zoological Society for 1881, and 
were presented to the British Museum Those from 
the two other regions were also deposited in the British 
Museum and reported on by the officers of the Zoological 
Department, but these reports were, both in their extent 
and importance, far beyond the scope of any periodical 
publication, and at the suggestion of Dr Gunther, the 
Keeper of the Zoological Department, the trustees have 
published the full account in the form of a separate 
volume Irrespective of a number of specimens set aside 
as duplicates, not less than 3700, referable to 1300 species, 
were incorporated in the national collection, and of 
these more than one-third were new additions, if not to 
science at any rate to the "Musegm Well may Dr 
Gunther write that these “pages are by themselves a 
lasting testimony to the great service rendered by Dr 
Coppinger to the National Museum and to the cause of 
science ” 

The exigencies of the service prevented any deep 
dredgings, so that though many interesting discoveries 
were made in the western parts of the Indian Ocean, the 
depths of this region are still waiting to be explored 
The account of the collections made at Melanesia form 
the first 482 pages of this volume The Vertebiates are 
reported on by Mr Oldfidt Thomas, Mr R Bowdle: 
Sharpe, and Dr Gunther They call for no special 
notice, but Dr Gunther takes the opportunity afforded 
him by the examinatton of several well-preserved speci- 
mens of Branchiostoma in Dr Coppimger’s collection to 
give a revision of the known species While at one 
time inclined to agree with J Muller that there 
were no specific differences between Brazilian and Euro- 
pean specimens, and even considering specimens from 
Indian and Australian localities to be referable to the 
one species, Dr «Gunther has now @onvinced himself 
that this view is incofrect, and that Sundevall was quite 
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right in drawing attention to the number of mfocommas 
as an excellent taxonomic character The number can 
be ascertained even in specimens ın an indifferent state 
of preservation, and varies very little , whilst the extent 
in depth and length of the delicate fin which surrounds 
the posterior part of the tail 1s a much less rehable cha- 
racter, subject to much alteration by the spirit unless great 
care 1s taken 1n the preservation of the specimens The 
species may be briefly enumerated as (1) B elongatum, 
Sund, Peru, (2) B bassanum, G, Bass Straits, (3) B 
belchert, Gray, Borneo and Torres Straits, (4) B cart- 
beum, Sund , Rio de Janeiro , (5) B lanceolatum, Pallas, 
Europe, Atlantic coast of North America, and (6) 2 
cultellum, Peters, Moreton Bay and Thursday Island 
A species of this genus 1s common on the sandy shores 
of Mahé, one of the Seychelles, but does not appear to 
have been dredged by Dr Coppinger 

Mr Edgar Smith’s Report on the Mollusca forms quite 
a monograph of this group as found in North and North- 
Eastern Austraha many new species are described, and 
most of them are figured The Echimoderms are de- 
scribed by F Jeffrey Bell “Though there are no new 
Echinoidea, there are some very precious series of some 
species, Maretza planiulata being notably well repre- 
sented” 22 species are catalogued Thirty-one species 
of Asteroidea are enumerated, 4 being new, and 26 spe- 
cies of Ophiuroidea, four of which are new, and a new 
genus, Ophiopinax, 1s established for Pectenura stellata 
of Lyman Of the Holothuroidea Ig species are men- 
tioned, and 6 are described as new, and figured As to 
the Crinoidea, the author acknowledges the help he re- 
ceived from P H Carpenter, and details 27 or 28 species 
“ The proportion of undescribed to desciibed species 1s 
no doubt appalling” Of 15 species of Antedon, 12 are 
described as new, and of 12 species of Actinometra, 4 
are described as new, and 2 are recorded for the first time 
on the manuscript names of Herbert Carpenter, to be 
moie particularly described in his forthcoming Report 
on the Comatule of the Challenger 

The Crustacea, reported on by Mr E J Miers, chiefly col- 
lected “on the north-western, northern, and north-eastern 
coasts of Austraha, are very numerous, and are interesting 
not only on account of the large number of new or rare 
species obtained, but also on account of the careful man- 
ner in which, ın nearly every instance, the nature of the 
sea-bottom and the depth of water, &c , were 1ecorded ,” 
203 species are enumerated, and 45 are described for the 
first ttme The depths seem to have been from off shore 
to 30 fathoms Eighteen plates of figures accompany thus 
pait of the Catalogue 

The collections of Alcyonaria and Sponges made by 
Dr Coppinger are described by Mr Stuart O Ridley, 
whose reports are very welcome additions to our knowledge 
of these forms Altheugh not contaming deep-sea forms, 
these collections give a good general insiqgjiagi™o the 
character of the fauna of the shallow waters of the noith 
east and north western coasts of Austraha The almos 
absence of forms of Pennatulide—only 2 species are re 
corded, one very young, and the other very mmperfect—is 
hardly to be accounted for by the fact that no greater 
depth than 36 fathoms was reached with the dredge, 4s the 
Pennatulids are by no means exclusively deep-sea forms 
Of the fixed forms 36 species åre referred to, of which 12 
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are descnbed as new The occurience of two kinds of | 1mportance which are not also to be found in the more 
polyps differing chiefly in size is noted m a new species | familar Atlantic fauna” Indeed this western part of the 


of Melitodes The Sponge collection was large, com- 
prising over 300 specimens, represent‘ng 110 species, be- 
sides 7 distinct varieties, of which moe than half were 
well preserved in spirits, a large proportion—42—weie 
new More than one-sixth belonged to the Ceratosa, 86 
to the Silicea, with no representatives of the sub-orde1 
Hexactinellida, and there were but three species of 
Calcarea The author deserves great credit for the pams- 
taking way in which he has described every form, so that 
no doubt might remain as to its character , and where 
there was the slightest doubt of the form being a new 
species he has reframed from possibly adding to an 
already over-burdened synonymy 

The description of the collections fiom the Westen 
Indian Ocean forms the second part of this volume, and 
occupies about 150 pages The reporters are the same as 
in the previous part Among the birds, Mr Sharpe 
describes a new Turtle Dove (Turtur coppingerz) from 
Glorioso Islands Mr Edgar Smith’s lst of Mollusca 
“may be regarded as an appendix to E von Martens’s 
workon the ‘ Mollusca of the Mauritius and the Seychelles’, 
of the 121 species noted, between 40 and 50o do not occur 
in Mobius’s work, and the majority of them, as might be 
expected, are well-known forms” Thirteen new species 
are described and figured 

Forty-eight species of Echinoderms are tabulated by 
Mr F Jeffrey Bell The only object of special interest 
is a remarkable new Ophriuiid, for which a new genus, 
Neoplax, has been established , V ofAzedes was found at 
Darios Island, Amirante Gioup 

The collection of Crustacea, described by Mr E J 
Miers, though less numerous in species and less interesting 
than those obtained on the Austrahan coasts, contains a 
large number of rare and undescribed forms, partly owing 
to the fact that the groups of islands known as the 
Amuante, Providence, and Glorioso Groups have hitherto 
been unknown to the caicinologist, I04 species and 
valieties are enumerated from the African sub-region, of 
which 16 species are described as new A useful table 
showing the distiibution of the species on the East Coast 
of Afiica and islands adjacent 1s appended to this 
Repoit 

Mı C O Waterhouse describes a new beetle (Cratopus 
adspersus) from Eagle Island {Amirante), and Mr A G 
Butler a new moth (Detofeza lactea) from Providence 
Island (Mascarines) 

The series of Alcyonaria and Sponges, as before, are 
described by Mr Stuart O Ridley The collection of 
Alcyonarians made was small, not, we should imagine, be- 
cause the dredgings were limited to depths not exceeding 
30 fathoms, but to the difficulties of collecting on and 
under coral reefs Probably the same difficulty was in 
the w collection of Zoantharia being made, though 
notably species abound all around these Western Indian 
Ocean Islands Of the 8 épecies of Alcyonaria, 2 are 
noted as new The collection of Sponges was more 
important, containing as it did 56 species, of which 21 
are described as new In a sutvey of the species the 
author notes that, “notwithstanding the large proportion 
of new specific forms, there 1s a compalative scaicity of 
forms showing maiked diStinctive characters of generic 


Indian Ocean may be considered, so far as the Sponge 
fauna goes, as transitional between Australia, South-West 


Africa, and the Mediterranean 
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LETTERS TO THE EDITOR 


[ The Editor doesnot hold himself responsible for opinions expressed 
by kis correspondents Nether can he undertake to return, 
or to correspond with the wraers of, rejected manuscripts 
No notice 1s taken of anonymous communications 

[The Editor urgently requests correspondents to keep ther letters 
as short as possible The pressure on hts space ts so great 
that it ts impossible otherunse to insure the appearance even 
of communications containing tnterestingand nove, facts ] 


The Flow of Streams 


THE inclosed notes by my fend Mı George Maw of Ben- 
thall Hall will no doubt inteiest some of yom 1eadeis They 
were communicated by me to Sir Wm Thomson, who made 
the following .emaiks upon them —‘‘M: Maws notes aie ex- 
tremely interesting I lately obseived simula: phenomena in the 
stieams flowing from the pocls 8n the, Bubo Bank near Liver- 
pool You ought to send them to NATURE ” 


DEAR Mr Smiru,—As I know you have been making ob- 
seivations on 11ve1 curients and the effect of fitction on the 
motion and passage of stieams, I cannot 1esist sending you the 
accompanying notes on a very cuilous case we met with near the 
Lake of Tnun It 1s an extreme illustration of the action of 
giavitation and friction working, as it were in opposition I 
have often observed something of the same kind before, but 
never so well muked Looking up the stieam fiom the lake, 
the effect was just like a long ladder of low waves appioaching 
you, each separately bieaking over a low fall into the lake 

Believe me very truly yours, 
£ GEORGE MAW 

Hotel and Pension Ober, Inte:leken, June 29 


Notes on a Pulsating or Inte mittent Stream at Mer higen, on the 
Lake of Thun 


The inteimittent flow of streams familia to us, from the rapid 
pulsation of the cataract to the slower mse and fall at regular in- 
teivals of less precipr'ous sheams, 1s stikingly illustrated m a 
mountain stieam flowing into the Lake of Thun, nea: Merligen 
The lowei pait of 1ts comse over a small talus or sloping delta 
has been artificially banked up as a stiaight channel 15 feet 
wide, evenly paved and walied with stone The lower pait has 
an inclination of about gne ın twelve, and the upper part towards 
the mountain goige aslope cf about onein nine It flows duectly 
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into the lake, and, viewed fiom the lake, presents a remarkable 
appearance > : 

The fall into the fake pulsates at intg.vals of 34 seconds by a 
sudden inciease of volume, and the stream above, flowing over 
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the level paved bed presents the appearance of 1 ladde: of low 
advancing waves occuring at regulai intervals of about 40 
feet ove: the lower slope of one in twelve, and at less regalar 
intervals of about 12 feet ove: the steeper slope of one in 
nine 

Of the motion of the stream over the lowe: slope of one in 
twelve the*following particulais were noticed — 

A floating body travels at the ate of 94 feet per second, 
but this does not 1epresent the speed of any pait of the water 
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The wave-heads advanced at the 1ate of 13 feet a second, and 
the intervening stretches of stiller water {as neaily as I could 
judge) at about 6 feet a second Its evident that the upper 
and lowe: cuirents are,ti@velling at different 1ates—the bottom 
curient 1etarded by friction, the suiface cmuent advanced over 
it by gravitation, accumulating at intervals of about 40 feet into 
wave-heads of a semiciucular form, the sides beng bent back by 
latent friction 

The motion of a floating body mm “the stream of advancing 
waves 1s very peculiaa A*piece of wood thrown in at A, 
just in front of the advancing wave, No 1, 1s for a moment 
caned foward by it, but the slower lowe statum gains the 
mastery, and the wave advances in front of the wood, which 1s 
successively found at B, C, D, E, &e relatively to the advancing 
wave-heads, the floating wood recedes up the stream, though 
actually advancing at a iate between that of the uppe: and 
under or giound current 

The waves occur at intervals of about 40 feet, and occupy a 
oes ove: 3 seconds in passing over the space that separates 
them 

Of the motion of the stream ve: thg steeper slope of about 
one in nine, the following particulars were noticed — 

A floating body travels at the rate of 12} feet pe: second The 
wave-heads weie less carly defined than on the less steep 
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incline, and it was diffieult to accmatelf¥ measwe their iate of 

advance, but as in the other case they rapidly overshot a floating 

piece of wood They occu at much shorter intervals (about 

12 feet) than on the less steep cline GEORGE Maw 
Interlaken, June 23 i 


{ may mention that my observationg referred to by Mı Maw 
were made upon the current of the River Severn with a view tg 


explain the cause why the men who navigate the” bages, m 
descending this river by the force of the cuient only aie 
enabled to steer with a moderate degiee of effectiveness The 
power results from the different velocities of the cunent at and 
beneath the suface A little below the suface, roughly speak- 
ing at about one-fifth of the actual depth, the cuent seems to 
have its maximum velocity, and consequently the hull of the 
vessel floating down the stieam 1s immeised in water flowing 
more rapidly than that at the suface, on which the rudder for 
the most pant acts, 

I was enabled to demonstiate this fact by the following simple 
experiment Having noticed that leaves of tiees, afte: lying for 
some time on the giound and nearly saturated with water, be- 
come almost of the same, and afte: a Jonge: time of greatei, 
specific gravity than wate, ıt occurred to me that such leaves, 
while in the first-named stage, would show what I desued to 
know, namely, the relative velocities of the stieam at different 
levels below its surface Two straight bais of wood, each akout 
thuteen o: fouteen feet long, were tied together at one end, 
between the two the foot-stalks of a numbei of poplai leaves 
were inserted (this kind was chosen because of the length of the 
footstalk for insertion between the bars, and its biightness of 
colour .endeiing it more visible in the depth “of the wate1), the 
bais were chaiged with the leaves at inteivals of about thiee 
inches, and then, choosing a place where the rive: was of stut- 
able depth, the bais charged with leaves weie plunged into the 
water, the connected ends touching the mound The wate: was 
so clear that every leaf 1emained visible , then I opened the 
ends of the bars at the surface, and was giatified by seeing 
every leaf floating away and pieserving as to depth very nearly 
the same ielative position Floating with the stieam in my 
boat, I soon saw those nearest the bottom giadually lagging 
behind, and still more was I gratified when, after proceeding 
about foity yaids, the leaves that were about two feet below the 
surface had distanced those at the surface in an unmistakable 
manner by at least three feet, the curent being about fom feet 
pe. second The whole senes forming a cmve as 1s heie 
shown 





-, 
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Gieatly pleased with this first experiment, I was not satisfied 
till I had 1epeated ıt again and again, not only on that occasion, 
but when the wind was blowing down the rive1, and therefore 
should have accelerated the leaf at the surface, which it un- 
doubtedly did , but only the leaf on the suface, and that to a 
much smaller degree than I expected, and it left unaffected all 
that were beneath A calm day is the best for this experiment, 
because the ripple renders it difficult to see below the suiface 
The water must of course be clea, a condition with which we 
are much favoured in this uver Mr Maw’s observations of the 
different velocities of the pieces of wood and the wave heads aie 
quite in harmony with mine, the depth of the water in the 
stream at Meiligen would be only a few mches, and pieces of 
wood were immersed so deeply that they would be more affected 
by the .etarded current four-fifths below than by that one-fifth at 
the sui face J P G Swit 

Sweyney Chiff, Coalpoit, Shiopshue 





Ocean Swelis 


THE late melancholy accident m Fingal’s Cave, Staffa, by 
which three lives were lost, when several visitors to the island 
were washed off the 1ailed ledge by a large wave which suddenly 
and unexpectedly bioke into_ the cave, leads me to submit the 
following account of a somewhat simula: wave and on oN same 
pait of the coast 

On the 4th inst I took a small 5-ton sailing-boat fiom Oban 
to the Island of Lismoie We tad a steady south-west breeze, 
going theire with an even slight swell in the more open pait, 
coming up the Firth of Lorne fiom the Atlantic On our 1etun 
the wind dropped to a dead calm and shifted to the south-east- 
ward, so that to get bach we took to the oas, the wate: becoming 
perfectly smooth as we neared Kerrera (between § and half-past 
5 o'clock), when, standing at the bow, and looking seaward, I 
was supiised to see a broad wave or long swell coming from 
the south-westward followed by two minor undulations They 
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passed the bat, which rose and fell to them as they swept on 
Ahead was the small island nea: the north-west entrance to 
Oban Harbour , Kerreia Island was close on the right or star- 
board bow The sea was so calm, there was no sign of wash on 
either shose As the wave rolled in I watched it, and after a 
few seconds the white line of surf became visible and the noise 
of the same following told of its breaking on the 1ocks with some 
violence It was not the wash of any steamei, as the boatman 
at first unthinkingly surmised, fo. in the first place ıt was too 
broad a dome of wate:, many of om boat’s lengths, into which 
the few shoit waves even of the largest steamers could not 
resolve themselves , secondly, there was no steamer in sight, nor 
had any lately gone by, save the-Duke of Argyll’s steam yacht, 
which had passed near us more than half an hour previously 
Such a wave could not have ouiginated in the narrow channel 
between Mull and the mainland, but must have come m fiom 
the Atlantic, and had its origin, I 1magine, in some far distant 
submane disturbance J have seen a1epoit in the papers of an 
earthquake in Jersey, and I am informed by some friends lately 
xeturned fiom Cornwall (near St Michaels Mount), that on 
August 26, about 4 p m , when watching a seine net being pulled 
ashore, a wave larger than usual—described as a long black line, 
seen for a long time—rolled ın Perhaps others may have noted 
similar waves at other parts of the coast, and been able to 
record the exact time H H GODWIN-AUSTEN 
Deepdale, Reigate, September 9 
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Salmon-Breeding 


On August 28 an examination was made at Lord Lauderdale’s 
fish-iearing ponds at Howietoun into the condition of the young 
salmon and hybiid Salmonidee, and with the following interest- 
ing results —- i 

A hybrid was taken from Pond No 3 which measured 6 5 
inches in length , ıt was one of about 190, all much the same 
size, which were raised from the eggs of the Lochleven trout 
fertilised fiom the milt of the American char, Salmo foutmnals, 
on Novembe: 15, 1882 The specimen was a male with the 
mult neaily fully developed , the fish would evidently have bied 
this winter 

A hybrid was removed from Pond No 4 which measured 7 5 
inches in length, ıt was one of about 90, and raised from the 
ova of the American cha: muilted from a Scotch char from Loch 
Rannock on November 15, 1882 It also was a male with the 
milt as fully developed as in the preceding hybnd 

Segregation in these ponds has been most rigidly carried out, 
and the iesults show that tiout and char, or two species of 
char, will interbreed and give fertile offspring A few more 
months will decide whether the females are as forwaid as the 
males, and whether the mult itself 1s prolific or net so, also to 
what extent hybrids will interbieed 

A hybrid was removed from the Octagon Pond at Craigend 
which measured 6 5 inches in length, it was one of 212, 
and raised from the ova of the Lochleven trout, fertilised by 
salmon milt on December 24, 1881 It was a barren female , 
whether any will be fertile time will show 

A gulse was taken fom the salmon pond at Howietoun which 
measured fourteen inches ın length, there are a large number, 
but they are ın too deep water to count These fish were raised 
fiom the ova and milt of pure salmon taken from the Teith in 
December, 1880 The specimen was a female, with the ova 
well advanced, being o I inch in diameter, and would have bred 
this season This fish was well nourished, with eleven rows of 
scales bétween the adipose doisal and the lateral line, and sixty 
cecal appendages This solves the question that our salmon 
may not only be 1eared in a healthy state in suitable ponds of 
fiesh water, but also, if properly cared for, will breed without 
descending to the sea Last year the milt of the pars from this 
pond wae successfully used for brefding purposes 

FRANCIS Day 





Hydrodictyon in the Eastern Counties 


Ir may interest some of your readeis to know that Hydro 
adictyon ut ıculalium (Roth), reckoned by Dillwyn among the 
raiest of the fresh-water Algee, and now generally described as 
confirted to the ditches and pools of the Midland and Southern 
Counties of England (W J Hooker, 1833, Harvey, 1841, 
IJassalil, 1845, and Gutffith’s ‘‘ Miciogiaphical Dictionary,” 
1883), can again be clarmed as an mhabitant of the Zaste:n 


Counties A few days ago I found a fine and well-grown 
specimen in the river just above the well known sluice at 
Denver 
In the eale: half of the present century Cambuidge seems to 
have been the centie for its distribution Dillwyn, m 1809, 
relates that he received his specimen fiom the pool of the old 
Botanic Gaiden Harney, in 1841, says that he has ine speci- 
mens fiom Prof Henslow, gathered ım a pond in the Botanic 
Garden at Cambridge, where the plant has existed fo. many 
years Hassall, ın 1845, repeats Harvey’s words, again on the 
authouty of Prof Henslow Since that time it appeais to have 
become completely extmct m thisneighbourhood The Curator 
tells me that two o1 three years bagk an attempt was made to 
introduce ıt into the pond of the new Botanic Garden, but with 
out success It is, I think, therefore woithy of 1ecord that this 
1emaikable plant, so mterestmg to the biologist, has been lately 
discovered, apparently naturalised, at the bottom of the Ten 
ue River, about twenty yards from the tidal waters of the 
use x 
The reappearance of Hydrodictyon on the fens round Cam- 
bridge 1s also mteresting fiom the hope it spires that, owing to 
the increased facilities for mvestigation now afforded by the 
University, further light may be thrown upon its singular cycle 
of development which, notwithstanding the labours of Areschoug, 
Cohn, Pringsheim, and others, must be said to be still somewhat 
obscuie ° : J C SAUNDERS 
Downing College, Cambiidge, September 4 


The Sky-Glows 


THE sun-glow phenomena have entered upon such a fiesh 
phase that I ventme to send some extiacts from my notes It 15 
not simply a renewal of the sunsets of last season, although that 
in itself will doubtless seem remarhable to those who have not 
noticed the almost constant occurience "of the ‘‘day glows” 
throughout the summer, the chief point is the radiating 
character 

September 11 —Glow 6 50pm At 7 a vertical bar 2° to 3° 
acioss at base, to altitudeeo® Another at angle 45° to north , 
at 7 3 a third at angle 30° to north The three faded at 7 5, 
74, and 7 10 

September 12 —Sun seen to set by 6 20 At 6 35 ruddy tint 
above eaith shadow in east, gone at 6 45 6 50, fine glow from 
north-west to south-west, up to 30°, 6 55, very fine, up to 35°, 
much purple Guiadual change to low orange glow by 7 4, this 
fading by degrees, but partial return at 7 9, httle left at 7 19 

September 13 (sunrise) —4 57 a m , lovely orange glow and 
1eflection in west Cuirn bright 50, pink shot up vertically 
(in anverted pyramid) to height of Jupiter 5 04, bar at angle of 
45° to noth 55, whole north-east to south east suffused, 
broken by dark bars, fom to north, five to south, radiating fiom 
sun Cential mass no@ 5° to Io° above Jupiter Cun now 
dark at east, but shght tint near Venus (these proved to be 
higher and more feathery, the others ekput 7° or 8° above east by 
north, approaching to cirto-strati) 5 7, now five bars to north, 
seven to south, Light wider @piead, now to level of Venus 
(roughly measured as 35°) Soon tiaces even to 45° Bars very 
maitked, one from east-north-east reaches north-north-east, at 
altitude about 22° Low arn now re-lt 515, whole mass 
now baired , nine to north, and two new ones to south of centire, 
but lower part to south now gone Cloud over Venus now re- 
lit 5 20, going to west window find®marked coz/er-glow, also 
bared, radiating fiom perspective just like bands of cirrus, yet 
marvellously clear sky Four dark bands to south, five to north, 
wider than those seen in east, ang) definition much less distinct 
Rosy tints now gone A 1uddy tinge almost from south to north 
above earth-shadow, except just south of due west, whence ose a 
broad dark vertical bar Fart cirri to south now lit up 5 28, 
bars to noith and south stall visible, apd no glow above eaith- 
shadow at anti-sola point Glow lasting at 5 30 Cırrı ın east 
quite dark again, but the curr: near Venus and to south white 
Former now im vertical Imes, but upper edges blown ın wisps 
towards noth 5 40, stratus low in east by south <A greenish 
cast given to Venus and*Jupite: when the glow stiongest “Rosy 
glow at times noticed during the day Sun rose about 5 50 

Sun set before 6 20 —6 35, ruddy tinge along east houizon, 
keeping above earth-shadow as ıt ascends 6 454, cirio-stiatus 
5° to 10° above horson, due west again ht up bight (first at 
6 30) for twoo1 thrée minutes, quickly followed by 10sy glow in 
clear sky, as thee centra® bands, divided by nanow dark bals, 
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and coriesponding to the single mass on the 11th 6 53, seven 
bands to south, a fine trio at an angle of 45°, five to north, much 
less distinct No sign now of counter-glow 6 55, orange next 
horizon, bais to south as bight as the veitical mass 6 58, all 
fading , at no time reached beyond 25° altitude 7 1, only the 
bases left pf five bars to south, three vertical, and three to north 
Positions show well the place of the sun below the houzon 
7 3, rose tints qute gone, none of last mght’s purple at all 
7 6, the cirio-stratus again tinged at edges 79, as orange 
fades, last vestige of bars goes , stratus forming, the cirro-stiatus 
still ht up Sky very clea: for York, none of the hazy clouds 
which accompanied the glows last season 715, still red tinge 
along horizon : 

September 14, mo ning, 57 —Find sky bight on waking , 10se 
above, orange to greenish, yellow below, orange most marked, 
but rose wider spread, involving Venus, which, with Jupiter and 
moon, showed complementary effect Only one dark bai, low 
down tomorth Colomed area increased up to 5 15, fairly bight 
at 5 20, perceptibleat 5 25 Counter-glow very marked at § 20, 
massed above eaith-shadow at anti-solar point, just where, yester- 
day, there was no 1uddy tinge No cirri about, only hght scud 
low down to east, fiom north to south Very clear 

This evening (14th) scud covered the sky a httle before 7, and, 
so far as I know, nothing special was observable Is it possible 
that the bars were due to shadows thiown by cin: below the 
horizon ? ° n J EDMUND CLARK 

Bootham, York, Septembe: r4 
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THE following observations of the warm, yellow circle about 
the sun, unusual colous of sky and cloud, &c, may interest 
some of you readeis just now The beautiful, warm, yellow 
solai halo, silvery white within, was seen on the following dates, 
usually a little before, duung, or after sunset —-May 18, I9, 24, 
June 11, 25, 26, 27,*Attgust 14, 19, 24, 27, 29, September 1, 
3, 4, 5 On two occasions, in cloudless sky, the halo was visible 
fom noon to sunset Unusual and beautiful colours were seen 
near the sun on August 24, at 3 pm, September 1, 3, and 5 
These coloms were first noticed at 2 p m , November 26, 1883 
The extraordinary sunsets began heie in November 1883, the 
dates are as follows — 

1883 —November 6, 14, 25, 28, December I, 3, 4, 5, II, I5, 
16, 17, 18, 19, 22 

1884 —January 5, If, 15, February 15, 24 

The colours at sumıse were very fine on November 4, 29, and 
December 4, 9, 19, 1883 , January 12 and Febiuary 9, 1884 

J GLEDHILL 
Mi Edward Ciıossley’s Observatory, Bermersıde, 
Halifax, September Io 





EVEN last evening the glow Was vey marked At 5 6a belt 
of o1ange-colour lay on the horizon near the point of sunset, 
having a breadth of 4° From this base shot up the blush-white 
cone, wile on each sidd (south-west and north-west and skirtmg 
the horizon) the sky had a swoky-brown aspect ‘The whole 
was overtopped by an arch of a pale smoky-pink hue, the outer 
circumference of which reached an altitude of about 30° as 
measured fiom the houizon At 5 8 the bluish-white cone had 
become moire intense, and the eastern sky was of a pale green 
At 5 12 the bluish-white cone, with brown sides and orange 
base, was very distinct At 5 14 I noted a long ellipse of m- 
tensely blue sky, the meridian forming its major diameter On 
each side, west and east, were areas of bluish-white, the latter 
apparently being a reflection of the former, and having a base on 
the eastern horizon of dull gif@nish-biown At 5 21 I examined 
the sunset sky with the spectroscope The low sun-band was 
becoming dark , the meiest possible vapour shading appeared, 
detached, to the left of D, the little fe” Imes were clear, and 
B (dry gas) mtense ‘At 5 31 the low sun-band had become 
much deeper By § 38 a secondary glow fad appeared pale 
lemon extended for some 7°, overtopped for the next 20° by an 
intense smoky-pink, the opposite sky being a dull gieen, while 
that immediately above the honzon south-west and noith was 
brown, and the landscape was tinted with a warm glow The 
little ‘*@” band was now intense, so also was the low sun-band, 
and all trace of vapour effects to the left of D had vanished 
At 5 43 the glow was “‘ settling down” and had a total extension 
of some 14°, 7° of orange and 7° of green The whole thing 
finished off with a belt $f pale sea-gieen about 10° in diameter 
shortly after 6 o'clock 
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I have taken a great numbe: of observations 27%¢ since my 
airival in Austialia last December, and am now collatmg them 
in accordance with the request of the Editor of NATURE (vol 
XxIx p 157) Ina word, I am at present strongly in favour of 
the volcanic hypothesis, and claim to have sufficiently shown n 
a papel recently delivered before the Royal Society of South 
Austialia that the relatively high pressure prevailing over the 
low pressure of Southern Asia at the time of the eruption pie- 
vented the dust from reaching India, so as to produce the effects 
of the ‘‘ glow,” until the lapse of a fortnight, and that the dust 
tiavelled westwaids and southwards aided by the :apid equatorial 
rotation of the earth and the vertical distiibution of pressure in 
oceanic 1egions south of the Line 

CLEMENT L WRaGGEr 

Torrens Observatory, near Adelaide, July 31 


P S —I have repeatedly observed the ‘‘ glow” in bioad day- 
light, and it 1s now (zoon) visible as a bluish-white glare — 


CLW 


Last year, when staying at this place, I was much struck by 
the clearness of the air, the deep blue of the sky, and steadiness 
of the stais Moreove: I used to notice on every clear day that 
the highest cirri, when near the sun, exhibited very beautiful 
spectrum colours They did not behave as I have seen them 
behave once o1 twice in England, viz take up all the colours in 
1egular succession as their angulai distance fiom the sun altered , 
but each cloud exhibited the coloms m an apparently nregula 
manner that 1eminded one of the appearance of mother-of-peail 
This year it seems to me that the air is of a less deep blue, 
and on every clear day there has been a veiy marked reddish 
glow all round the sun This red glow in the midst of what 
would otherwise be a pme blue sky has been very noticeable 
It has nealy, though not quite, “swamped ” the diffiaction 
coloms spoken of as so remarkable last year W LARDEN 

Avolla, Sion, Canton Valais, Switzerland (about 6500 feet) 





Pipe-Clay 


I was forcibly stiuck the other day by the analogy between 
the beds of plastic clay (called here pipe-clay) which are every- 
where met with interstiatified with the different drifts of wash- 
dut, 1iver-sand, &c , ın the tin-mines about this country, and 
what was then to be seen ın our own mine hee The mine had 
been unde: water for about a month On pumping the water 
out, we discovered a layer of particularly fine, soft mud, fori 
inches in depth, of about the consistency of cream It 1s evı- 
dent that any animal or vegetable substance diopping into this 
layer would sink thiough it and rest on the bottom The 
pipe-clay contains no fossils except portions of trees which rest 
on the bed beneath it Now, from the evidence before me 
here, I am led to the conclusion that the beds of pipe-clay 
weie formed under like cncumstances as these The old 
torrents which brought the diift down from the mountains weie 
undoubtedly contmually changing their paths as'they traversed 
the valleys, bemg dammed by accumulations of timber and boul- 
deis, thus causing the diversified and mixed-up appearance of 
the beds, some of them containing huge trees and heavy stones 
these are the beds which contain the richest deposits of tin ores, 
otheis being beds of fine quartz sand, with beds of materials 
graduated between the two desciiptions, and the beds of pipe- 
clay interspersed These last vary considerably in depth I 
have seen them all thicknesses between one inch and twenty 
feet 

The beds contarning heavy matenals were undoubtedly 
brought down by tremendous torrents caused by heavy 1ain- 
falls , the hghte: materials by the shrunken to1ents during diy 
seasons, or from a diversion of the course of the mam stream 
If this 1s the case—and it Seems to me most probable—I think 
that it 1s a fair deduction to say that the pipe-cla osited 
in ponds left by the decreasing torients in their periodically-used 
channels, which ponds would probably be perfectly still water, 
and favomable for such a deposit, ın the same way as this mine 
was in a position favourable for the deposit of four mches of 
shmy mud m a month Iam ata loss to account for the fact 
that these beds (of fine: matertals) do not contain any animal 
remains The heavy beds contam very much heavy timber, but 
of comse all smaller and more delicate animal or vegetable 
remains would be smashed up,ghere this does not, however, 
apply to the other beds, 1f my theory is conect, and yet no 
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fossils are tg be found here, nor can I heat of any having been 
found elsewhere 

With ieference to the suggestion of the Rey J E Tenison- 
Woods (NATURE, May 22, p 76), that the tm 1s probably derived 
fiom below the gneissose formation and above the giamite, this 
seems to’me a most probable conclusion, although I have 
seen no moe of the clay-slate than water-worn blocks mixed with 
the blocks of quaitzose giamite in this mme , but I do not feel 
quite certain that the so called laterite 1s derived from this clay- 
slate formation, as ıt contains very much quartz sand, and, so 
far as I have seen here, nothing that 1esembles a sand resultant 
fiom the decomposition of the clay-slate 

I was ove: m Kintah the other day, and heard of a hot spring 
at a village called Samban, near Ipoh , zhere aie, I believe, 
several others about m the peninsula, and I undeistand that sul- 
phuc acid 1s emitted fiom the bottom of some of the mines at 
Lahot, especially M De la Croix’ These are the only signs 
of volcanic action since the granite that I have heaid of or 
seen 

In conclusion I cannot help indorsing the Rev Tenison-Woods’ 
opinion that there me great quantities of tin here only waiting 
to be worked A HALE 

Ulu Bakow, Perak River, July 25 


Repulsion 


Str W THOMSON, in his addiess at Monteal, asks ‘‘ May 
it not be that there 1s no such thing as iepulsion, and that it 1s 
solely by mertia that what seems to be iepulsion 1s produced?” 
And he proceeds to ilustiate this by the case of two mutually 
attracting bodies approaching, then dashing past one anothe: in 
shaiply concave curves round then common centie of gravity, 
and so flymg asunder again He adds that this idea was sug- 
gested to him thuty-five years ago by an otseivation of Sir H 
Davy And I think one may gather that his impression 1s that 
it 1s one that has not presented itself to other minds in the 
interval 

I cannot but think that such an idea must have been ‘‘1n the 
an,” among mathematicians, fiom the time when fist any simi- 
laity was thought of between the action of molecules and 
masses At any ate, I certainly neve: 1ead Davy at fust hand, 
and yet, in 1874, I published an ‘‘ Elementary Exposition of the 
Doctrine of Energy, ’ intended for schools (which I fea: fell dead 
from the piess), and in a section on ‘‘ Molecular Theoues” I 
wiote as follows — 

‘* Two bodies subject only to therr mutual attiaction, if then 
motions at any one moment aie not in the same straight line will 
never come in contact The orbit may be like a comet’s, 
vey nearly a stiaight line in the gieater part of it, turning sharp 
round at each extiemity, at the nearest wit.a enormous impetus 
This shows that what we call elasticity m a mass way, wholly 
o m pat [this was meant to exclude the case of dzzecf collision, 
as to which Su W Thomson also enters a cavea/], be the result 
of atfracteve foice combined with motion A blow given on the 
suiface of the solid mass dives the particles inwards , but the 
result may be a pirouette round some of the.r inne: neighbours, 
and an equally strong outward impetus diving back the hammer 
with an energy propoitionate to that which it had given ” 

My intention in that section was to excite thought 1m school 
teacheis and appiehensive and energetic scholais, but I did not 
imagine I was staiting a novelty He who piopounds a working 
hypothesis of molecula action m which this idea plays a pat 
will have the whole credit D D HEATH 

Kitlands, Dorking 


Penne revere measai 


Fellow-Feeling in House-Flies and Swallows 


THE motal feelings of animals bemg as interesting as then 
intelligence, pethaps the readeis of MATURE would care to hear 
of a ct wance that I just now witnessed of fellow-feeling 
in the common house-fly A number of them had collected in 
the top of a window, and I wasgabout to open it to let them 
out, when I saw a wasp seize one, as I have seen many seized 
this year, but neve: before, though Ihave often seen them feed 
greedily on maimed dees The wasp was about to sever the 
head from the body of his victim, when a fiy—by no means a 
laige one—flung itself violently against the captured one, trying 
apparently to knock ıt away fiom the wasp, it did not attack 
the wasp This was done agam and agam whether: by the 
same fly o: anothe: I could not tell, the action was so rapid, at 
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last the body of the fly was knocked away, but the wasp retained 
the head and devoured ıt It then grasped another, and again 
a fly dashed at it, and another, and another, though they were 
all evidently afraid of the wasp , and no wonder , it seemed very 
fierce and hungry The action of the flies was quite unmistakable 
I called anothe: person to watch it with me, and she was as much 
surpused as I was, and inclined to kill the wasp , but" thought 
we could spare a few flies, notwithstanding this unexpected dis- 
covery of fine feeling in them, and I would not let her disturb 
the balance of Natme 

I was once a delighted witness of a still more curious instance 
of fellow-feeling in some young swallows Six of them were 
sitting on a low roof, and were being fed by the old bud, who 
flew by from time to time, and put something into one or two of 
the open beaks Each time, as soon as they saw the paient 
coming, which was some time before I did, they all stood up, 
whuring their wings and chattering , all, that 1s, except the last 
but one, and that seemed to be weak and unable to mse, ang so 
got nothing At last the two that flanked it, after a great deal 
of chattering over it, managed to raise ıt up by putting their 
beaks unde its little white bosom , and then and there the dear 
little brotherly things wedged it up between them with the 
prettiest air of compassion and pationage, so that it had a fan 
chance with tle otheis And ıt seemed quite a chance which was 
fed, yet all sat down apparently peifectly contented and good- 
humoured afterwards It was a Jnettyssight, and I was gueved 
when, some boys coming by, they took to flight 

Sidmouth, September 13 TMH 


Rainbow on Spray 


THE appearance noticed by “G H” m last week’s NATURE 
(p 464) 1s a well-known sight at sea unde: certain conditions 
I first saw it from the dech of the Anchor Line ss SAolzvia, 
about two hundred mules east of Cape Cod It lasted for half 
an hour between lo and rran The sea was gomg down after 
heavy weather the sun was shining bughtly in a clear blue 
sky, with hight fleecy clouds scudding along A fiesh westerly 
breeze cut the tops off the,ro.le1s and cast the spiay high m the 
ar When the piocession of waves passed thiough an area 
mole or less opposite to the sun, then ciests took up beautiful 
rainbows , there were thousands of them, and as the steamer 
rolled and pitched, the changing angle caused the spray on some 
waves to take more of one o1 othe: primaiy colour, seemmg 
now blue, now red, and again yellow golden 

Leeds, September 13 FRANK E CANF 
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JAPANESE EDUCATION ? 


THE Japanese Government, having decided to take a 

more prominent part it the Health Exhibition than 
they did last year in the Visheries—due, we believe, in 
the latter instance to the fact that they had a Fisheries 
Exhibition of then own in Tokio at*the same time—have 
appointed a Commission tag supelintend the Japanese 
Section, among the members of whichis Mi S Tegima, 
the Curator of the Tokio Educational Museum, who has 
been specially appointed to superintend the Educational 
Section To accompany the exhibits ın this Section the 
Government have published a little hand-book, which has 
been reproduced in the Chzza Tel€graph, and which con- 
tains the most exhaustive account of modein Japanese 
education, its system, and results, that we have seen in 
any European language Th® Annual Report of the 
Minister of Education is little moire than a mass of sta- 
tistics, the number of children attending primary, 
secondary, &c, schools fo: some years past is carefully 
given, but we are Jeft to guess at the subjects taught and 
the course of mstiuction in these establishments We 
ale not grumbling at the Report on this ground , it 1s what 
it professes to be, we merely desire to point out the 
special interest of the present little wark The Japanese 
can look back with pride on a laige—a very large—por- 
tion of the national work of the past fifteen years, and 
m education, whatever it may have been in other depart- 
ments, there has ever been the shghtest faltering or 
doubt as to the wisdom pf extendin& the benefits of an 
impt oved system to every village and hamlet in the Em- 
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pire And perhaps the statesmen who have steadily pur- 
sued their policy in this 1espect when the cry for economy, 
even at the e,pense of efficiency, was rising round them, 
have their reward even now A Munister of State 
who recently visited Europe, talking to an English 
friend of the future of his country, stated that ın Japan 
they trusted to their system of popular education acting 
on the intelligence of their people to prevent the spread 
of revolutionary doctiines , the schoolmaster was abioad 
in the land, and its rulers could rest safe from that danger 
at least 

The Education Department in Japan is one of the ten 
principal offices of State, its head ranking as a first-class 
Minister It has the usual staff of Vice-Ministeis and 
Secretaries, who carry on the business, and fiom time to 
time visit and inspect the varous distiicts All the local 
governofs are, in educational matters, duectly under the 
contiol of the Minister The salaries of professors range 
from about 1000/ per annum (foreigners probably) to 
2s5o/, and those of teachers from 1007 to 307 The latter 
are, we believe, considerably higher in proportion than 
those of Boaid-school teachers in this country School 
text-books are chosen with great care, and by the Depart- 
‘ment itself , indeed almost all the books are compiled and 
published by the Government In the capital two esta- 
blishments have been organised ın the interest of educa- 
tion—~one 4 hbrary where works in all languages are 
collected, and placed, under ceitain slight restrictions, at 
the disposal of the public, the other the educational 
museum, in which objects necessary to general education 
are collected for the benefit of those engaged init The 
rules by which all sehdols are governed, whether they are 
local, general, or private, appear ultimately to come under 
the notice of the Ministe: of Education for his appioval, 
so that the administration 1s a highly centralised one 
An important feature of the workeis the number of stu- 
dents sent abroad by onevor other of the Departments of 
State The Education Depirtment has sent fifty in the 
past seven yeais, and there are at present twenty-two 
abroad, of whom seventeen ate in Germany, one in Aus- 
tria, two in England, one m France, and one in America 
All these are giaduates of the Tokio University, who 
were specially selected by the Minister of Education for 
the purpose of being sent abroad The great pieponder- 
ance of these in Germany 1s remarkable, and would 
appear to show that the Japanese are inclined to discard 
Enghsh and American educational mstitutions (which 
have had their day in Japanese egMimation) for those of 
Germany On the other hand, ıt may be that those are 
mostly medical students, who have fiom the beginning 
been sent to German Universities Before coming to the 
various classes of schools, the statistics had perhaps bet- 
ter be given The following are for 1882, the details for 
1883 not being yet forthcoming — 


` Number Poi eae io Pupils 
Elementaiy schools 8,908 76,769 2,616,879 
Haigh schools 173 934 12,315 
Normal schools 71 602 5,275 
Universities we? 135 2,035 
lechnical schools 98 975 8,829 
Othe schools 1,026 2,598 72,260 


Of the 2,616,879 pupils at the elementary schools, only 
733,091 are girls Nearly the whole of, these schools are 
mamtained by the various local Governments, z e out of 
local, not Imperial, taxes The whole system 1s adminis- 
tered under a code fist promulgated ın 1872, re-issued in 
an improved shapegn 1879, and again revised in 188! 

The lowest schools of all are the Kindergarten, where 
children under school age are taught for three years read- 
Ing, writing, ciphering, embi o1dery, paper-plaiting, drawing, 
&c The next grade is the elementafy schools, where a 
general education 19 given, and, at which attendance ts 
compulsory The district for such a school varies with 
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the population and resources , but theoretically, and as a 
rule in practice, one exists ın every waid and m every 
village The course of these schools 1s divided into 
lower, intermediate, and higher grades The lower grade 
course comprises the elements of morals, readings writing, 
arithmetic, singing, and gymnastics, the intermediate, 
besides tnese, includes geography, history, diawing, 
physics, and natural history , while the higher giade adds 
chemistry geometry, physiology, and political economy 
Teachers recen e certificates either for a certain class of 
schools or foi a special subject from the noimal schools, 
or from tle local inspectorates Committees or Boards, 
simila1 apparently to our School-Boaids, are formed in 
each district, but therr functions are limited to seeing to 
the attencance of the children, and they seem to have no 
power ove1 the finances of the school The next grade 
of schools ıs the “middle schools,” organised in each 
district according to the local conditions and demands 
Their object ıs to give higher instruction m the ordinary 
branches of study, so as to prepare students for liberal 
pursuits o1 for the more advanced schools In addition 
to the subjects already specified, we find the middle- 
school course including elementary mathematics, natural 
science, geology, Japanese law, and one European lan- 
guage To provide a model for these schools, the 
Minister of Education established a middle school at 
Osaka, to which reference can be made There 1s only 
one University, that of Tokio, with four departments, 
law, science, literature, and medicine Nothing need be 
said of this, as ıt 18 organised nm the usual way There 
dre two preparatory schools for it, and the department of 
science appears to be well equipped with astronomical 
and meteorological observatories, botanical gaidens, and 
museums 

In addition to these, which may be called the ordinary 
educational institutions, there are special colleges attached, 
or under the control of certain Departments Such are 
the Miltary Academy, the Engineering College, the 
Training Schools for the Navy and Army, the School of 
Maime Engineering, of Forestry, Law, Telegraphy, &c 
The normal schools for the training of teachers should 
also be noticed They are estabhshed m almost every 
district, and now number seventy-six The Government 
has provided two model normal schools in Toko, one for 
male teachers, the other for females, and it 1s worth 
noticing that the latter was opened by the Empress her- 
self There are two schools of agriculture, one near Tokio, 
the other at Sapporo in Yezo In the former the students 
are instructed in the science of agiiculture, in veterinary 
science and agricultural chemistry, while in the latter 
stock-rearing and cultivation are taught 

These appear to be the chief features of the Report, and 
it 1s much to be wished that the compilers had given some 
information regarding the part played by Ewopeans ın 
Japanese education A comparative statement of the 
number of Europeans employed in the Depaitment or in 
local schools eight or ten years ago, and now how far the 
posts they occupied have been abolished, or occupied by 
Japanese found suitable for the work, would have been 
interesting 


BRITISH BIRDS AT THE NATURAL 
HISTORY MUSEUM 


VIS! TORS to the new Natural Historyn can 
scarcely have failed to notice the many imptove- 
ments which have been mace 1n the re-atrangement of the 
zoological collections stnce then 1temoval from Blooms- 
bury to South Kensington Not only ıs there gieater 
space now available for exhibiting the contents of each 
gallery, but a large piopoition of new specimens have 
been introduced into the cases 
It 1s of course not to be expected that stuffed animals, 
however well preserved, will last for eve1, and some of the 
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specimens in the national collection are considerably more 
than a hundred years old A certain amount of “ weed- 
ing out” from time to time ıs consequently unavoidable, 
and ıs by no means so easy. a process as might be sup- 
posed he preservation of “types,” that is, of the 
original specimens from which the species were first 
described, has very properly been considered of great ım- 
portance, they have been withdrawn from exhibition and 
exposure to hght, and relegated to the study series , but 
old and badly-mounted specimens of no historical value 
have been discarded, and their places filled with recently- 
obtained fresh examples of the same species, preserved 
and mounted with all the skill which modern taxidermists 
have been able to bestow upon them 

The Osteological, Cetacean, and Coral Galleries con- 
tain collections which were but incompletely represented 
in the exhibition 100ms of the old bulding, and ın fact, 
offer to the visitoi entirely new exhibitions, of which 
those who have been engaged ın their formation and 
arrangement may well be proud Nore of these, how- 
evel, appeal by their direct instructiveness to the British 
public, or are appreciated by them so much as the series 
of groups of British birds ilustrating their mode of nidi- 
fication, which 1s placed on the right and left of the 
cential hall 

Here the visitor finds a collection of British birds, in 
which each species is separately represented by a pai of 
old birds in the plumage peculiar to the breeding season, 
with its nest and eggs, not merely ın a natural position, 
but in the actual position in which they were found, the 
arboreal birds being placed on the identical bianches 
which they themselves selected for nidification, the 
ground breeders remaining on the actual patch of ground, 
whether grass-giown or heather-clad, in which they had 
designed to rear their young 

It 1s needless to enlarge upon the advantage to be de- 
uved from a lesson thus accurately imparted, or upon the 
excellent opportunity thus afforded for comparing the 
variation in structure of nests built by buds belonging to 
different orders and families As an aid, also, to the 
identification of the owner of a nest unknown to the 
finder, the senes 1s a useful one, and will become more 
so as the collection 1s extended, fo: the process of form- 
ing and preparing such a collection must be slow It 1s 
nearly four years ago since Dı Gunther commenced its 
formation, and without the aid of ardent lovers of natme 
hke Lord Lovat, Mr T Harcourt Powell, Mr D Parkes, 
Colonel Irby, and especially Lord Walsiigham, ıt would 
have been umpossible for him to have made this series, as 
if 1s, one of the most instructive atthactions of the Natu- 
ral History Museum As for ornithologists, it 1s difficult 
to say where the interest ceases 

Not very long since Mr H Seebohm gave a lecture at 
the Zoological Gardens on “ Buds’ Nests,’ and could he 
have pomted to these beautifully-mounted cases at South 
Kensington, he would have had the most appropnate 
ijustrations possible to his discourse 

From an attentive study of the subject he considered 
that nests might be roughly grouped into five classes, 
according as the birds which owned them relied for the 
safety of their eggs (1) on the concealed position of the 
nest , (2) upon the inaccessible position of the nest, (3) 
upon the protective colour of the eggs , (4) upon the pro- 
tectiv our of the sitting hen, (5) upon their own 
ability, either singly, in pairs, or in colonies to defend 
then eggs 

Illustrations of all these five classes (and Mr Seebohm 
might have added a sixth, viz contrivances employed for 
concealing the eggs on the bird leaving its nest) may be 
seen in the Biitish Museum cases, and furnish as good a 
basis as any for studying the series 

Starting from the entrance to the Mammaha Gallery, 
and proceeding towards thes staircase, we at once come 
upon several cases of birds which rely for the safety of 
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their eggs upon the conceaied position of the nest Heire 
we find a parr of dippers with then nest of green moss 
most skilfully constructed and domed, placed just under 
a moss-grown stump overhanging the water Patches of 
the same moss around and about the stump deceive the 
eye and render detection of the nest very diffictlt, unless 
the bird ıs seen to leave ar enter ıt A section of the 
nest, represented by an illustration, shows a curious fea- 
ture in its construction It ıs not only cup-shaped and 
domed, but the front edge of the cup curls over towards 
the centre of the nest, as 1f to protect the pure white eggs 
from any drip or spray from thé stream in whose banks 
the nest 1s placed 

Close to this group we find two cases of woodpeckeis, 
the green woodpecker or “ yaffle” and the greater spotted 
woodpecker, both of which deposit their white ,eggs in 
the hole of a tree, the aperture of which as a rule is énly 
just large enough to admit the bird, and consequently the 
nest, composed of dry chips and bits of bark, 1s well con- 
cealed But the woodpeckers might, with almost equal 
propriety, be placed amongst those buds which ely for 
the safety of their eggs on the inaccessible pésition of then 
nest a 

It has been stated that as a gendial rule all eggs which 
are deposited in holes or in well-roofed nests are white, 
and certainly we have illustrations of this in fhe case of 
the dipper, woodpecker, owl kingfishe1, swift, sandmai- 
tin, and othe: bids, but, on the other hand, the jackdaw, 
nuthatch, tiee-creeper, and various kinds of titmouse, all 
breed in holes and yet lay coloured eggs, while the 
pigeons, doves, grebes, and waterfowl lay white eggs in 
open nests , so that no prec.se rule can be laid down on 
this head 

Almost all the small passerine birds may be said to tely 
for the safety of their eggs on the concealed position of 
the nest, hence it 1s difficult to name any without giving 
along list of names In the Natural History Museum 
series the following examples may be noted —The yellow- 
hammer with its nest of dry giass placed in a clump of 
dead furze, whereby a contrast of colour 1s avoided which 
might lead to the detection of the nest, the meadow 
pipit, with its nest concealed in meadow grass , the reed 
bunting, with its nest placed low down, to escape observa- 
tion, in a clump of rushes Were this nest placed higher 
up ina plant of such open giowth, it would be sure to 
attract attention In like manner the hnnet and Dartford 
warbler in fuze, the gkylarkK, yellow wagtail, and whin- 
chat in meadow grass, all furnish’ illustrations of variety 
in the art of concealment as ,practised by the tiny 
architects bi 

Amongst birds which rely @r safety on the inaccessible 
position of their nest may be mentioned the hawks and 
owls, raven, chough, kingfisher, sandmartin, moorhen, 
coot,and grebe There are few eggs more difficult to 
take than those of the peregrine falcon, raven, and 
chough, from the habit of these birds to nest m precipi- 
tous cliffs, the kingfisher and sandmartin, breeding m 
holes which sometimes extend several feet into a bank, 
and often not in a direct line, evidently imagine them- 
selves safe from molestation , tinle moorhens, coots, and 
grebes, making slovenly-constructed nests upon soft, 
treacherous ground, or amongst sedges, flags, and other 
water plants which are unapproachable without the aid 
of a boat, afford anothe: mstance of how the same object 
may be achieved by a different method One cannot fail 
to note that the more slovenly the nest of these water- 
birds the more likely 1s ıt to escape detection, for, were it 
well shaped and neat® in appearance, Its very neatness 
amidst a mass of wind-strewn rushes or tangled growth 
of water-weeds would be sure to attract attention towards 
It 

To give instances’ of birds which rely for safety on the 
protective colour of ther eggs, wè might mention the 
nightjar, peewit, stonecurlew, snipe, woodcock, ringed 


Sept. 18, 1884) 


plover, oystercatcher, the various species of tern or sea- 
swallow, and, generally speaking, all those birds which 
habitually deposit their eggs upon the ground, with little 
or no vestige of a nest. 

Only those who have sought for and found the eggs 
of the peewit, stonecurlew, ringed plover, and oyster- 
catcher can have any true idea of the remarkable ap- 
proximation in the colour of the eggs to the ground 
whereon they are laid, the two first-named resembling the 
small clods and stones upon the fallows where they are 
found, the two last-named counterfeiting the freckled, 
water-worn pebbles of the beach. 

Many of the above-named species and others are 
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already represented in the Museum series. he group 
of the rng plover with the newly-hatched young hiding 
between, and scarcely distinguishable from the pebbles, 
is charming by its simplicity; whilst the bit of Scotch 
moor with the woodcock’s nest will arrest the attention 
of every sportsman whose personal experience of this 
bird has been limited to a glimpse of it in the shooting 
season. 

If we look around the collection for instances of species 
which rely for the safety of their eggs on the protective 
colour of the sitting hen, we shall find excellent illustra- 
tions in the case of the pheasant and grouse, two of 
the most life-like groups in the series. In the former 
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Grebes and Nest 


case we seem to have a little bit carved out, as it were, 
and carried away from an English wood in spring-time 
primroses, bluebells and all ! 

It is probable that in this same clags we must include 
all the game birds, a large number of the passerine birds 
(excepting those in which, as in the tits, wagtails, pipits, 
larks, and some of the warblers, the sexes are alike in 
plumage), the wood-cocks, snipe, #nd ducks. But of these, 
as will appear from our previous remarks, the passerine 
birds would as well rely for safety on the concealed posi- 
tion of the nest, and the woodcock and snipe, on the 
protective colout of their eggs. T 


: 
In a notable essay entitled “ À Theory of Birds’ Nests,” 


published some years ago, Mr. A. R. Wallace, amongst 


other ingenious propositions, attempted to establish the è 
rule that, in all cases where the hen bird is brightly 
coloured like the male (as in the kingfishers, woodpeckers, 
tits, &c.) nidification taRes place either in a _ or ina 
roofed nest; while in cases where the 3 iffer in 
plumage, and the hen bird is of a dull colour (as in the 
pheasants, for example), thé nest is open and the sitting 
bird exposed to view. 

This theory, though at first sight plausible, is really un- 
tenable ; for the exceptions which may be brought for- 
ward in both classes are as numerous as the cases cited 
in support of it. On reflection it is apparent that jays, 
orioles, and pigeons (many tgopical species of which are 
brilliantly coloured), according to Mr. Wallace, ought to 








soper nes a) m > of them, as with the pigeons, being very 
clumsy. and conspicuous structures. On the other hand, 
birds like the creeper, nuthatch, wren, willow wren, and 
_ chiffchaff, with the hen birds of sombre colours, would be 
- expectedjon Mr. Wallace’s theory,to build open cu p-shaped 
nests wherein the sitting bird would be exposed to view; but 
the two first-named breed in holes of trees, and the others 
all construct domed nests. It would be easy to take ex- 
ception to other propositions made by Mr. Wallace, and 
generally to combat his ingenious theory ; but such is not 
our object here. We have referred to his essay rather for 
the purpose of redirecting attention to it in connection 
with the admirable series of birds’ nests in the collection 
under notice which furnishes the "reader with illustrations 
to many of Mr. Wallace's remarks. 

As to the birds which rely for the safety of their eggs 
on their own ability to defend them, whether singly or in 
pairs or colonies, familar examples occur to us in the 
partridge, peewit, and black-headed gull. There must be 
few observant naturalists who have walked abroad in the 
nesting time and have not witnessed and admired the 
extraordinary efforts made by some er all of these birds 
to decoy the intruder away from their eggs or young by 
feigning lameness, or to frighten him away from the spot 
by boldly dashing at his head with loud reiterated cries. 

The group, of which an engraving is here given from 
a careful sketch by Mr. Charles Whymper, represents a 
pair of little grebes, or dabchicks as they are provincially 
called, at a pond-side, with their characteristic nest of 
weeds. The hen bird is just leaving the nest to join her 
mate, having hastily covered her white eggs to conceal 
them. 

The taxidermist, it will be observed, in this case has 
been. obliged to show them partially uncovered, in order 
to explain what otherwise might remain unsuspected by 

those who. are unfamiliar with the habits of these interest- 
ing birds, 
























NOTES 
T H E Queen: has been: pleased to confer the dignity of a Knight 
of the United ‘Kingdom on John William Dawson, LL.D., 
C.M.G., Pringipal and Vice-Chancellor of the McGill University, 


Montreal, in the Dominion of Canada, 






THe death is announced of Dr. J. J. Woodward, surgeon, 
United States. Army, the well-known microscopist, whose 
admirable photo-micregraphs, produced during his official con- 
nection with the Army Medical Museum, Washington, have 


given the pre- eminence to America for this branch of scientific. 
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a byt the: Paris Conference, as Sales ae ampere ana volt, 
as electrical standards of measure. It was proposed by Mr. W, 

i. Preece that the Committee should consider the adoption of 
the English watt as a unit of power ; this was also adopted. 


PROF. ROBERT S. BALL lectured in Pgiladelphia on Wednesday 
night lasg the distances of the stars. He had a large 
audience at the Academy of Musie. 








THE first aérial voyage in England having taken place from 
she: ‘Honourable Artillery Company's. ground at Finsbury on 
Septer 1784, in the presence of the Prince of Wales, 
afterwards. eorge ; WAN preparations. were made to fittingly 
celebrate the rooth anniversary of the event, which occurred on 
e Monday. A committee e successfully perfected the arrangements 

for the ascent of three huge balloons from the grounds at the 








be found breedin ng i in. elie 01 or in roofed nests, their: eggs s 7 
i -y but, on the contrary, they build 4 










E Dr. Holmgren: believes that 
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to work, descended near Versailles: 
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PT $h the e University. of * Chifstiania is’ Prof. 
Guldberg. 





















aérial sojagé pe for med in a coit à 
scenced, at 20 minutes past 4, in ‘safety nan 
near Ware, Hertfordsbire. In the Long R 
mont, R.E., presiding, M. W. de Fonvielle,: a itor of La 
L PS Electrigue, delivered an address, in which he deter! an 
the improvements made in the construction and the gear ‘of 
balloons during the past century, particularly alluding to the . 
improvements effected by the late Mr. Green, the inventor of 
the cone anchor, which had been the means of saving the lives 
of so many aéronauts when they drifted out to sea, and had been 
rescued by passing vessels, Ke spoke hopefully and sanguinely 
of the ultimate snecess of the efforts now being made. by gallant 













French officers to steer balloons by the- medium. of electric 
| currents, 


A SECOND asc cent was made: « on bird at Mend : 















rer ‘experiment, “There + was a Sod brea: 
occasion, it will e remembered, there was only 
After resisting the wind and remaining. sta- 
so, fora few minutes, the balloon v was carr ied 
in the direction of Versailles, and, on one‘of the battéri 2 










had to be dragged back to Meudon, The i inventors: assert that; 
but for the accident to the battery, they would: have returned to, 


Mendon in the teeth of the wind. è 


d 
M. REGNARD has made a series of experiments on living 
organisms under high pressures. Yeast was found to he latent 
after having been. subjected to a pressure of roooatmospheres 


for one hour; an hour lar it Begam to ferment im sweetened 


water, Starch was transformed to" sugar by saliva at 1000 
atmospheres, At 600 atmospheres. Algze were able. to de- 
compose carbonic acid in sunlight, but they died and began to 
putrefy after four days. Cress-seed after ten minutes’ exposure 
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A NEW enemy to the beetroot plantations has appeared in. 
Scania (Sweden) in the shape of the spinach-fly (dethomysa 
spruacie), It has previously been known as an nes to- 
spinach, but this year. it ha . the beetroot plant 



















ALTHOUGH a great deal ‘has been. ‘done: in Nor 
Switzerland to examine and mes sure the glaciers. in those... 
countries, comparatively little has Deen done in Sweden in this — 
respect. During the last couple of years, however, a elacialist, 
Dr. F. Svenonius, has been engaged in studying and measuring 
some of the glaciers in Norrland, and we now learn from the a 
report of this gentlean that there are about a hundred glaciers. 
in Sweden, but that they are very small, the whole covering 
altogether only nine square miles (Swedish). The area had. 
previously been estimated a: thirty square miles. 


THE Corporation of Southampton have unan 
to support the movement commenced” by the | 
Hartley Institution a short time ago, in. favpur. ofa. 
Geological S Survey of F iampshire and the@Isle of Wight or 
maps of the 6-inch scale. The Southampton ‘Town Council will 
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now invite the Corporations of all the othe: Hampshne borough. 
to Join them in the application shortly to be made to the Govern- 


ment on tlis subject A Imge number of landowneis and many 
of the Members of Paihament and Peers connected with the 
county have aleady expressed theu interest in this matter 


Ir is stated that Mı Gamel of Copenhagen has offered to 


send his steamship the Dymphna on a second expedition to the 


Aictic 1egions wå Fianz Josef Land, subject to the condition 
that the Danish Government will, as a moral acknowledgment 
of then inteiest in the Expedition, giant a certain sum of money, 
howeve1 small, towards the Expedition, under Lieut Hovgaad 
of the Royal Danish Navy ° 


THE piesent number of the Proceedings of the Natural History 
Society of Newport (R I ) contams several papeis on the geology 
of Rhode Island, and one on its birds There me, in addition, 
papers on” Mount Tacoma in Washington Teiutory, by Mr 
Bailey Wills , on the migiation of buds, by Mr Taylor, and 
an account of a journey in Noith-Westein Wyoming, by Mr 
Wilson Several of these papers are accompanied by maps on 
other illustiations , but unfortunately m most cases only abstracts 
of the papeis are given, while m others we get only the titles 


tt CONTRIBUTIONS to the Descuptive and Systematic Coleo- 


pterology of North America,” Pait1, 1s the title of a paper of 


60 pages with,one plate of détails, by Thos L Casey, Lieutenant 
of Engineers, US A In it me desciibed about sixty new 
species and some new genera Lieut Casey is, we think, a 
débutant n North Amenican systematic entomology, which 
sustained so severe a loss lately ın the death of LeConte, his 
descuiptions appear tosbe®carefully and minutely drawn up, and 
from his few intioducto1y 1emarks he seems to be animated by 
the true screntific spit, for he says of them “If they even 
seive to identify the species, they may be considered to have 
done then duty ” ° 


It is known that Clymenias, so widely spread in the Devonian 
deposits of Western Europe, have not yet been found m Russia— 
with the exception, perhaps, of the CZymenta undulata m the 
hills of Kielce in Poland Now, Piof Karpinsky has discovered 
,emains of this Cephalopod on the Astatic slope of the Ural, 
near Veikne-walsk (/svestea of the Russian Geological Com- 
mittee, 1884, No 4) The Uralan fossil ıs very much like 
Clymenia annulata, Munster, and the few differences rende: it 
more like C/ymenia nodosa, Munster, which 1s considered by 
Keyse: and Gumbel meiely as a vmuety of the foregoing 
Another Clymentia, also found in the same locality, but in a 
worse state of preseivatign? seems to belong to C stzata ‘Thus 
discovery, while establishing gne more feature in common for 
the Russian and West Emopean Devonian, at the same time 
widens very much the area of distiibution of the Clymenias, 
formerly so strictly limited to Western Ewope 


A NOTE on a possible sowice of error m photogiaphing blood 
corpuscles, by Mi G St® Clan, F GS , communicated to the 
Birmingham Philosophical Society, ıs a fruitless attempt to 
explain as an optical illusion Dr Noruis’s asserted discovery by 
the aid of photogiaphy of a*thnd kind of corpuscle m mam- 
malian blood The author mvokes the puncıple of the forma- 
tion of images by the passage of light thiough small apertures, 
and conceives that Dr *Noris’s ‘‘colomless disks” are meiely 
images of the end of the microscope tube orthe aperture of the 
eyepiece, and he seems to have taken some pains to obtain such 
images by placing unde: the microscope a shde thickly stiewn 
with small steel dishs,and receiving the light on a screen beyond 
the eyepiece Had he attempted to focus these ghosts and the 
1eal images of the disks at the same time, o1 considered a little 
moie closely the elementary optical Ruinciples involved, we 


e 
entwe to say the notegwould neve: have Been wiitten 
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AT the last meeting of the Asiatic Society of Japan a paper 
was read by Mı O Korschelt on ‘‘The Tenken system of 
Japanese foitune-telling ” The Japanese calenda: dorms the 
basis of the system, and by an application of certam iules to the 
date of a man’s bnth, his character can be determined The 
qualities assigned to each year, month, and day, each of which 
1s represented by one of twelve lette:s of the syllabary,*seem to 
have some 1esemblance to the characteis of the corresponding 
calendar animals—tige:, hare, dragon, serpent, &c From the 
five syllabary letteis conesponding to the year and month of 
conception, and the year, month, and day of buth, the chief 
points of a person’s characte: are made out-—the most important 
determining factors being the yea: of birth and month of con- 
ception Then come to be considered the effect of the stars 
which are supposed to rule the years, months, and days For 
each year there are nine stas, which have then special quali- 
ties , and each man’s life is to be ruled by one of them Fiom 
the mutual relation of these stais, the life 1elations of two given 
people can be made out One very important application of the 
system amongst the Japanese ıs the compazison of the ruling 
stais of two who are contemplating manage Simulaily, as each 
instant of time ıs ruled by a stai, it can be determined whether 
a given year, month, or day will be lucky o1 unlucky to a certain 
individual The method of divmation thus described was illus- 
tiated by examples, the autho. having worked out the horo- 
scopes of Ciomwell, Carlyle, Bismarck, Napoleon, and other 
historical characters From the discussion which followed, 1t 
appears that this elaborate system can be traced bach to the 
earliest penod of recoded time m China It 1s the so-called 
system of philosophy embodied ın the ‘‘ Yiking,” the oldest of all 
Chinese books, and if ıt should tun out, as is contended by some 
eminent Chinese scholais, that this work 1s not Chimese in its 
origin, but Accadian, then Japanese divination would be a 
Western product 


THE Yapan Gazette reviews a publication by the native Professor 
of Botany in the University of Tokio, entitled ‘‘ Nomenclatme 
of Japanese Plants in Latin, Japanese, and Chmese ” The list, 
it appeais, does not include all the plants indigenous to Japan, 
while it includes many which aie ın no sense Japanese It 1s 
infei1o. to Fianchet and Savatier’s ‘‘Enumeratio Plantarum 
Japonicarum,” foi while the latter gives more than 2700 distinct 
species of indigenous floweiing plants and feins, the consecutive 
numbeiing in the native work only runs up to 2406, and this 
includes, besides many foreign plants, numerous mere vauieties 
of species, to each of which a separate numbe: has been appro- 
priated The author, Mr Matsumura, 1s said to contemplate 
the publication of a more elaborate work 


THE additions to the Zoological Society’s Gardens during the 
past week include a Purple-faced Monkey (Semnopithecus leuco- 
prymnus) from Ceylon, two Laughing Kingfishers (Dacelo 
gzgantea) from Austialia, presented by Mr D Palgrave Turner, 
a Lesser. White-nosed Monkey (Cercopithecus petaurista) fiom 
West Africa, presented by Mis E A Aldridge, a Cape 
Hunting Dog (Zycaon pictus) from the South-West Coast of 
Africa, presented by Capt J Grant Elhott, a Tigrine Cat 
(Felis tigrina), two Ring-tailed Coatis (Wasua 7ufa) fiom Biazil, 
presented by Mr James Meldrum, a Hering Guil (Larus 
argentatus), British, presented by Miss J Dunford, a Yellow- 
fionted Amazon (CArysotts ochrocephala) from Guana presented 
by Mis Frank Wilson, thiee Violaceus Night Herons (Wycir- 
corax violaceus) from South Amenica, presented by Mr A Boon, 
two Yellow-winged Suga: Buds (Caveba cyanea é 6) from 
Brazil, presented by Mr P A Fraser, a Tubeiculated Iguana 
(Iguana tubes culata) from Brazil, presented by M: J H Leech, 
a Brown Capuchin (Cebus fatucllus), a Weepe: Capuchin (Cedus 
capucinus) fidm Brazil, a Malbrouck Monkey ( Cercopithecus 
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cynosurus) from West Afuca, two Victoria Crowned Pigeons 
(Goura wetorie) from the Island of Jobie, deposited, three 
Ruddy Feamingoes (PAenicopte: us 1 uber) from Noth America, 
purchased, two Ring-tailed Lemurs (Lemur catla), a Great 
Kangaroo (Afacrepus giganteus å), boun m the Gardens 


OUR ASTRONOMICAL COLUMN 


ASTRONOMICAL PHOTOGRAPHY —M Mouchez, the Dnectoi 
of the Observatory of Paris, has communicated to the Academy 
of Sciences a biief account of some experimental attempts to 
photograph very small stais, which have been lately made at 
that establishment The ecliptical stai-charts, commenced by 
Chacornac, but infernupted im then formation by his decease, 
were taken up by MM Paul and Prosper Henry in 1872 These 
charts include all stars to the thnteenth magnitude , thuty-six of 
the entire number of seventy-two requned for the whole ecliptical’ 
zone were completed by Chacornac , these contain 60,000 stars , 
while sixteen moie, contaiing 36,0co stars, have been con- 
structed by MM Hemy, who will shortly finish four others, 
with 15,000 stas But they now find themselves in face of a 
difficulty which can haidly be overcome by the ordinary piocess 
ofcharting The cordensation of stars in those regions where the 
Galaxy traverses the ecliptic 1s so great as apparently to defy an 
accurate and complete representation of then stella: contents, on 
the methods adopted for the gieater part of the zone, notwith- 
standing all the experience and well-known skill of the ob- 
serveis 

They have accordingly had recourse to photogiaphy, and then 
first attempts with a provisional apparatus have succeeded so 
well that theie 1s every reason to expect by this means a solu- 
tion of the difficulty ın question On plates coveiing an extent 
of 3° m right ascension and 2° m declination, obtamed with an 
objective of o 16 m diameter and 2 10m focal distance, achio- 
matised for the chemical rays—which M Mouchez exhibited to 
the Academy—theie aie shown some 1500 stars fiom the sixth 
to the twelfth magnitude, 7 e to the limit of visibility of an ob- 
jective of that size ; the images of the stais have diameters nearly 
ploportional to their brightness, except in the case-of the yellow 
stars, which come out somewhat fainter These encowaging 
results have led MM Hem to commence the constiuction of a 
large objective of o 34 m diameter, which will be mounted by 
M Gautiei, and itis anticipated that with this instrument, m the 
couse of an hour, a chart of the stais, to the twelfth magnitude 
at least, and probably to the thirteenth o1 fomteenth, of the same 
dimensions as one of the published charts, will be obtained, 
a work which would otherwise requne many months of assiduous 
labou 


THE BRITISH ASSOCIATION CATALOGLE OF STARS —In a 
book-list circulated dung the last week by a Dresden firm, a 
copy of this Catalogue has a puce of 200 marks (10/ ) attached, 
excused by the addition, ‘f Aeusseist selten >? As regards star- 
places the volume 1s out of date, and the same may be said of 
the so-called constants for reduction of mean to apparent posi- 
tions, 1f any degree of accuiacy be 1equired , but it 1s neverthe- 
less still sought afte:, especially by those who are commencing 
the study of astronomy, as will be well known to every one who 
has any pretence to be considered a practical authority , and it 
must be admitted that, for purposes of identification and for 
synonyms in some of the principal olde: catalogues, the B A C 
has stillits uses The question arises, whecher there would not 
be a considerable demand for a new general Catalogue of the 
principal stars, or of stars to the limit of naked-eye vision, 
brought up from the best authoutties to, say, the epoch 1goo, 
but unencumbered with the reduction-quantities, which would 
maternally dimmush the expense of formation A Catalogue of 
*this description, we take ıt, is not likely to be again provided 
from the funds of such a body as the Buitish Association, and 
perhaps the most feasible method of producing ıt would be by 
way of subsciuiption One difficulty would no doubt consist in 
securing ernst iso. of the plan and formation of the wok ,— 
perhaps few competent persons could be named who have the 
leisure which Baily fortunately poSsessed, and to which we owe 
not onlythe B A C but the Catalogues of Lalande and Lacalle 


THE COMET 18844 —Prof Krueger’s telegram to Melbourne 
led to the observation of this comet, both by Mr Ellery and |! 
Mr Tebbutt on July 24 Mr Tebbutt sends us several letters 1 
which he has addressed to the Sydney Morning Herald 
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THE BRITISH ASSOCIATION / 
REPORTS 


Report of the Committee, consisting of Di Gladstone, F R S 
(Se etary), Mr Wilham Shaen, Mi Stephen Bourne, Mass 
Lydia Becker, Sar John Lubbock, Bat, MP, ERS, Di H 
W Crosshey, Ser Jleniy E Roscoe, F RS, A James Heywood, 
ERS, and Prof N Stay Maskelyne, MP, ER S, for the 
Purpose of Continting the Inguunies relating to the Teaching of 
Scence in Hlemen'ary Schools —Since the reappointment of 
your Committee at Southport no legislation affecting the teach- 
ing of science m elementary schools has taken place, and it 1s 
yet too early to estimate the whole influence of the Education 
Code of 1882 in that iespect Soħe indications, howevei, have 
been gathered fom the Blue-book and fiom some of the lage 
Boaids The fust effect of the change of Code upon the teach- 
ing of science 1s shown in tne 1eturn of the Education Depart- 
ment foi this year , but as the tabulated statements only extend 
to August 31, 7883, they contam merely the iesults ofethose 
examinations that were made of schools which came under the 
new Code between Apul 1 and August r, 1882, or about 28 pe: 
cent of the whole The following conclusions may be drawn 
(1) Elementary science was tahen up by scarcely any schools 
examined dung these months, the numbe: of departments that 
took ıt up as the second class subject being only 15, while 3988 
took up geogiaphy, 1644 (gulg) needlework, and 114 history 
It must be 1emembered that geography 1s more scientific than ıt 
was before, but needleno k is rapidly displacing it in girls’ 
schools (2) The exclusion of the Fourth Standaid from in 
struction in specific subjects has reduced the number of scholars 
so taught by §6 6 pei cent , but the remaining 43 4 per cent, 
that is to say, the cinldien in Standards V , VI, and VII, do 
receive a larger propoition of scientific teaching The actual 
numbei of children examined during these four months in the 
mathematical and scientific specific sulyects 1s given in Column I 
of the following table , Col imn II gives the estimated numbe: 
who would have been exanuned unde: the old Code, Column 





III the number of those who would have been above 
Standaid IV 
o 
Subject Cal I Col II Col II 
Algebra 8,256 
Euchd and Mensuration oa 1,847 799 
Mechanics, Scheme A 635 
re Scheme B “— 1,393 603 
Animal Physiclogy 7,078 8,537 3,696 
Botany 1,020 642 278 
Agricultme (principles of» 422 _ —- 
Chemistry 368 — — 
Sound, Light, and Heat 196 -— — 
Magnetism and Electricity 1,133 — — 
Domestic Economy 6,090 16,890 7,232 
Totals 25,803 . 29,309 12,608 


Compaiing Columns I and II , g will be seen that the actua 
number examined ın these subjects is not much less than would 
have been examined under the old Code, when the Fourth 
Standard was included , but the numbe1 of guls who have taken 
up domestic economy is 10,800 less If we compare Column I 
with Column IIT , which embraces the same Standards, it appears 
that double the number of child:en hawe passed in these mathe- 
matical and scientific subjects This is, no doubt, mainly due 
to the fact that English literaturé and physical geography are 
removed to the category of class sybjects The great gain has 
evidently been to the study cf algebra, that subject and Euchd 
being taken up by about eleven times as many as previously took 
up mathematics Animal physiology and botany have also 
largely increased Mechanics 1s about the same, while of the 
new subjects magnetism and electricity has proved itself the 
favourite, while agriculture, chemistry, and sound, light, and 
heat follow in order The only subject that has actually lost 
giound ıs domestic economy, which 1s no longer obligatory in 
guls’ schools if a specific subject is taken _ The following table 
gives the number of passes in specific subjects made by the 
London School Board children in 1881-82, and ın 1883-84 
The second column gives the estrmated number of those that 


were made m Standaidyabove IV , coiresponding to Column IJI 
& ° 
€ 
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1881-82 
piae 
Subject Standard IV Over 1883-84 
ase and upwards Standard IV 

gebra 3,113 
Euclid and Mensuration a nee { 139 
Mechanics 48 23 165 
Animal Physiology 8,667 4,094 5,657 
Botany 534 252 686 
Agriculture (principles of) = aa 299 
Chemistry ae — 198 
Sound, Light, and Heat me a 179 
Magnetism and Electricity = z 825 
Domestic Economy 9,597 4,533 3,478 
Totals 19,059 9,003 14,739 


The following information has been furnished from the Man- 
cheste: School Board — 
I Class subjects 





+ 1882 1883-84 
a; 
Ey ceontaueris Gram- Geo- Needle- His- Eng- Geo- Needle- 
mar graphy work tory hsh graphy work 

Boys 26 24 —- I 3I 30 _ 
Guls 26 II 8 I 28 4 23 
Junior a3 10 — — 21 13 3 
Mixed 4 — I n 4 — 3 
— — è — ere — — Seed 
Totals 69 45 9 2 84 47 29 


Fistouical and geographical 1eadeis are piovided in every 
department, and even though the subject be not taken for the 
Government examination the children aie always questioned on 
the matter of the 1eading-books by the Boaid’s Inspector 

II Specific subjects (scientific) 


Departments 
Subject a 9 1882 1884 
PaF 
Boys Girls Boys Girls 

Algebra 13 I 
Euchd and Mensu- > Mathematics 4 — 

ration + I n 

Mechanics ` 3 — I — 

Animal Physiology 2 — 20 

Botany Poa a a 3 

Domestic Economy -— Io — 2 

Totals 10 IO I7 6 


TIT Science teaching unde: the Science and Art Department 
1s given as follows — 


Departments 
Subject 
Boys Girls 

Mathematics - 3 2 
Physiology ® I 
Chemistiy 3 2 
Sound, Light, and Heat e 2 2 
Magnetism 2 2 
@ eee — 

Totals II 9 


The Brighton School Board had the following numbei of 
children studying the specific subjects during the quarter ending 
Maich 25, 1884 — 


Boys Girls 
Algebra - 285 — 
Euchd and Mensuration 13 — 
Animal Physiology 292 6 
Magnetism and Electricity & 149 — 
Domestic Economy —- 261 


As to class subjects, the ten boys’ departments all take up 
geography as the second, the number of children under instiuc- 
tion being 2879, while onty one guls’ depaitment, with 119 
children, takes geography for the Government examination, 
though ıt 1s taught in most of the others through reading lessons 
The other nine girls’ departments, with 2339 children, take 
needlework as the second class subject At the Southport meet- 
ing a recommendation was passed that this Committee ‘‘ be re- 
quested to consider the desuableness of making representations 
to the Lords of the Committee of Her Majesty’s Privy Council 
on Education in favour of aid being extended towards the fitting 
up of workshops m connection with elementary day schools or 
evening classes, and of makifig grants on fhe results of practical 


mstruction in such workshops under suitable dnectiog, and, if 
necessary, to communicate with the Council ” Asit was believed 
that the second Report of the Royal Commissioners on Technical 
Instruction would have an important bearing upon this question, 
the Committee was not called together tll the publication of that 
Repoit It was not issued tall May, and ıt then appeared that, 
in addition to a very large amount of valuable information, the 
Royal Commissioners had recommended, among othe: things — 
‘* (6) That there be only two class subjects instead of three im 
the Jower division of elementary schools, and that the object 
lessons for teaching elementary science shall mclude the subject 
of geogiaphy ” ‘‘(d@) That proficiency in the use of tools for 

workmg in wood and non be paid for as a specific subject, 

arrangements being made for the work being done, so far as 
practicable, out of school hours That special giants be made 
to schools ın aid of collections of natural objects, casts, drawings, 

&c , suitable for school museums ” With reference to recom- 
mendation (6) your Committee, without expiessing any opimion 

as to the desuability of forming one subject out of geography 

and ¢lementaiy science, conside: that, 1f this change be effected, 

the two class subjects which will then 1epresent hterature and 

science should stand upon an equal footing This would be m 

accordance with the resolution of the Council passed on Decem- 

ber 5, 1881, in considering the 1ecommendations of your Com- 

mittee in regaid to the proposals for the new Code At present, 

if only one class subject is taken, the Code requires that ıt should 
be “ English ” (giammar and liteiature) , but many managers or 
teachers might prefer taking science With iespect to recom- 

mendation {d ) your Committee thoroughly approve of the pro- 

posals, which, 1f carried out, would realise the wish expressed in 

the 1eference to them from the Southpoit meeting They have 

not, howevei, thought it necessary to communicate at once with 

the Council, as there 1s no immediate legislation in prospect, and 

the meeting at Montieal might like to give futher instiuctions 

on the subject The name of Piof N Story Maskelyne, MP, 

has been replaced on the Committee 


Report of the Commuttee, consisting of Sir Joseph Hooker, 
Dr Gunther, Mr Howard Saunders, and Mr P L. Sclater 
(Secretary), appointed for the Purpose of Exploring Kilimanjaro 
and the Adjoining Mountains of Eastern Equatorial Africa — 
(1) The Committee have the satisfaction of announcing that 
they have made anangements with Mr H H Johnston (who 
has 1ecently returned fiom the Congo) to undertake an explora- 
tion of Kilimanjaro, and that he 1s probably by this time en- 
camped upon that mountain (2) The Committee have arranged 
with Mr Johnston to undeitake the cost of the expedition for 
1oco/ , without refe: ence to personal remuneration It 1s believed 
that the necessary expenditure will not be covered by this sum, 
but Mr Johnston has agreed to make good any deficiency (3) 
Towards this sum of 1000} the Committee have appropriated a 
sum of 500/ granted to them by the Association at their last 
meeting at Southpoit The Committee have also recetved from 
the Goveinment Grant Committee of the Royal Society two 
sums of 2507 each, so that the whole sum of 1000? required 
fo. the expedition 1s already available (4) But looking forward 
to the risks of African travel, and to the expenditme likely to 
be incurred on the transport to this country, and on the work- 
ing out of the collections obtamed by Mr Johnston, the Com- 
mittee tiust that a fuithe: sum of 50/ may be placed at their 
disposal (5) A copy of part of Mr Johnston’s last letter to 
the Secretary of the Committee, contamimg an account of thd 
progiess of the expedition, 1s annexed to this Report 

Extracts from a letter from Mi Johnston to Mi Sclater, dated 
Buitish Residency, Zanzibar, May 13, 1884 —‘* At last my 
expedition, thanks to the help of Sir John Kuk, is organised 
and ready to stait I have engaged thirty two men here (at 
Zanzibar), and have sent them off to Mombasa in a dow to await 
my coming I myself leave to day for Mombasa in the mail 
At Mombasa, through the Cogsul (Capt Gussing), I have en- 
gaged sixty more men, for it will need nealy a hundgg 
to carry my goods and baggage to Chagga I hope to leave 
Mombasa m a fortmight’s time TI anticipate three weeks’ easy 
travel to Kihmanyaro, and, as far as it 1s possible to foretell aught 
in Africa, no serious difficulties seem to stand m my way The 
expedition, however, will prove much more costly than I had 
anticipated However, I think I shall be able to make 
both ends meet for six months on Kilimanjaro, and if I stay 
longer, or make a dash at Kenia, it will be on my own account 
I shall probably make Taita or Teita (vzde map) a half-way 
house, and go backwards and foiwtids with collections and 
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goods J shall ty to forwaid collections addiessed to you by | (2) In the middle of the inclosure 1s to” be placed the theimo- 


every mail 1f feasible Then, uf you judge of the value, and 
estimate that my shae of the collections will realise a good 
amount, it will induce me to devote more tıme to the country 
My health, notwithstanding a much more trying climate than I 
have yet met with in Afiica, has been very good, and I have 
not known an hour’s illness o1 indisposition Su John Kuk has 
shown me the utmost kindness and hospitality, and his help and 
his influence have smoothed away many difficulties The ex- 
pedition promises most favourably, as the present condition of 
the countries to be traveised 1s good and peaceful, food abun- 
dant, and provisions cheap I have obtained the services 
of three of Dr Fischers bird-shinneis, and have got one botan1- 
cal collector, tamed unde: Su John Kuk, and acquainted with 
the mysteiles of ‘soldenng’ and piesecving in spuit I have 
sent for rectified spnit fiom Bombay, and in the interval am 
using trade gn The Sultan has given me thee kegs of gun- 
powder to give as presents to chiefs, and has also furnished me 
with letters of mtroduction Iam in excellent condition, and 
start to-day on my jouiney in the best spirits and with the 
strongest hopes of its success ” 


Rejtot of the Committee, consisting of Mr James N Shool- 
bred (Secretary) and Su Wilham Thomson, appointed for the 
Pu: pose of Reducing and Tabulating the Tidal Obse1 vations in 
the English Channel made with the Dover Tide-Gauge, and of 
Connecting them with Observations made on the French Coast 
—The Committee beg to 1eport that the tidal curves of the self- 
registering tide-gauge at Dover for the yeais 1880, 1881, 1882, 
and 1883, have been kindly placed at their disposal by the Board 
of Trade, fo. 1eduction and tabulation, and that the Belgian 
Government have been good enough to present to the Com- 
mittee copies of the tidal curves at Ostend dming the same 
period of fom yeais The reduction ard tabulation of the high 
and low wate: 1egisteis of these two sets of tudal cuves has pio- 
gressed satisfactorily, and will be shoitlv completed It 1s hoped 
also that a like reduction will be soon commenced with other 
self-registering tidal curves duiing the same peiiod at several 
other points, both on the English and the French coasts The 
Committee request to be allowed to transmit to the Board of 
Tiade and to the Belgian Government iespectively, the thanks 
of the Association for their assistance and donations in further- 
ance of this inquiry The Committee request to be re- 
appointed, with a grant of Io/ to defray the expenses of 
reduction, &c 


Report of the Committee, consisting of Prof Balfour Stewart 
(Secretary), Prof Stokes, Mr G Johnstone Stoney, Prof 
Roscoe, Prof Schuster, Capt Abney, and Mr G J Symons, 
appointed for the Purpose of Considering the Best Methods of 
Recording the Du ect Intensity of Solar Radiation —This Com- 
mittee, acting on a suggestion made by Gen Strachey, have 
chiefly devoted then attention to the subject of a self-1ecording 
actinomete: The self-1ecording actinometer of Mı Winstanley 
would not be stutable,* because it 1s influenced by radiation 
from all quaiteis Othe: actinometeis 1equire manipulation on 
the part of the observe: which would rake it almost impossible 
to make them selfrecoiding It was suggested by Prof Balfou 
Stewart that a modification of lus actanometer might be adapted 
to self-.egistration by taking for the quantity to be observed, 
not the rise of temperature of the inclosed theimometer after 
exposuie for a given time, but the excess of its temperature 
When continuously exposed over the temperate of the envelope 
After making some calculations as to the behavioui of such an 
instiument, Prof Stokes came to the following conclusions — 
(1) The mclosuie should be of such a natue as to change its 
temperature very slowly, and of such a material that the various 
portions of the intei1o1 should be at the same moment of the 
same uniform temperate For this purpose an atangement 
somewhat similai to that used m Prof Stewart’s actinometer 1s 
suggested , the outside to const of polished metallic plates, 
thermal of some non conductirg substance, such as felt, 
then a thick copper inte1io1 which need not be polished Into 
this copper ıs to be inseited a the:mometei which will give the 
temperatue of the copper interior from moment to moment 

i “This is the case at present, but there would not be any great difficulty 
in modifying ıt so as to act as required It 1s quite a matter worth con 
stderation whether a differential air thermometer would not be very suttable 
one bulb silvered and the other blachened or of green glass, as I suggested 
tothe Meteorological Council some years bach By this means only one 
reading would be necessary, whilst m the plan suggested two would have to 


be recorded, and the measurements would be difficult ? (Not 
Cape Ai A n v more difficu (Note by 
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meter, upon which the heat of the sun ıs made to fall by means 
of a hole in the inclosme, either with o: without a lens This 
thermometer should be so constructed as to be 1eadily susceptible 
to solar influences It 1s proposed to"make it of geen glass (a 
good absorber and iadiator), and to give ıt a flattened sm face ın 
the direction perpendicular to the hght from the hole Such an 
instrument should be so adjusted as to 1eceive the sun’s light 
continuously thiough the hole, and the objects of 1etord would 
be the simultaneous heights of the two thermometers, the one 
giving the tempeiatuie of the inclosmie, and the other of the 
central thermometer There are two conceivable methods by 
which the necessary adjustment with 1egaid to the sun’s light 
might be secured, namely, (a) the inclosure might be subject to 
an equatoiial motion so as to follow the sun, o! (8) the mclosme 
might be kept at rest and the solar ays kept upon the hole by 
a helostat Capt Abney 1s of opmion that the latter arrange- 
ment 1s, mechanically, much preferable to the former As the 
duection of the earth’s axis may be chosen as that into which 
the sun’s light 1s to be reflected, a heliostat of a very Simple 
construction will suffice, and as the angle of meidence on the 
mirio1 of such a heliostas changes only very slowly with the 
season, there 1s no difftctlty in applying the small correction 
iequired for the change in the intensity of the reflected heat 
consequent on the change ın the angle of gnceidence It 1s 
assumed that the mirror of the heliostat 1s a speculum It has 
been 1emarked by Gen Strachey,that some such instiument 
as this now suggested, even if not made self-:ecording, would 
have the adva stage of giving an observation without the objec- 
tionable necessity of puttmg the hght on for a given time, and 
then shutting it off, operations only swtable for trained ob- 
servers We think that it would be desnable to constiuct an 
inclosme with its two thermometers such as herein recorded In 
all probability the loan of a heliostat and of an actinometer 
might be obta.ned By aid of the heliostat the sun’s hght might 
be kept continuously upon the h le of the inclosure The two 
thermometets would be read, and the results compared with the 
simultaneous reading of an ordinary actinometer By such 
means it is believed that the best method of constiucting such an 
instiument and obseiviag with it might be found We would 
therefore ask for a continuance of owu Committee, with the sum 
of 307 to be placed at our disposal for the purpose herem 
specified 


Report of the Committee, consisting of Mtr Selater, Mi 
Howard Saunders, and Mr Tnrselton Dyer (Secretary), ap- 
pointed for the Purpose of Investigateng the Natural &istory of 
Timor Laut —Since oui last report was presented to the Asso- 
ciation, Mr Forbes’s botanical collection—which, from the result 
of an unfortunate fire in the drying-house in which the Hei barium 
had to be piepaied, was very small, as he deplores—has been 
handed over to the Royal Herbarium at Kew Of this collec- 
tion Su Joseph Hooker, at a meeting of the Royal Geographical 
Society on January 28, 1884, made the following remarks — 
“ Fiom that ume [of the appearance of Prof Decaisne’s ‘Flora 
Timoniensis’] to this, the mits Æ the Australian flora, so long 
sapposed to have been cucumscribed with exactitude, have never 
been laid down, though it hls been enoimously enlarged to the 
north by the inclusion of the gieatisland of Papua, which is to 
a gieat extent Australan in its biology, and by that of sundiy 
other islets to the north-east and north-west It is under this 
point of view that Mi Forbes’s collections aie so important 
It 1s tue that for the most pat they consist of what aie 
generally known as coz :l-zsland plants But besides this 
there aie some peculiar forms, and theire aie two plants of ex- 
fiaoidinaiy mterest which I would simply instance as being 
typtcal——one of the new Hebffdean and one of the Austialan 
flora It so happened that these two plants belonged to uni- 
specific genera The existence of these plants pointed to 
some old communication between these particular islands ” No 
detailed account of the ethnogiaphwal collection has yet been 
published , bufas the collection has been deposited ın the British 
Museum, a description of the Timoi Laut objects will doubtless 
appear in the Catalogue of the Ethnological Department, while 
the more interesting wil be figured m Mr Forbes’s forthcoming 
volume Az the last meeting of the eAssociation at Southport, 
Dr J G Garson (‘* Report,” p 566) read a short account of the 
cliania (now in the British Museum) brought from Larat by Mi 
Forbes, which has been published zz extenso m the Journal of 
the Anthropologfcal Institute, vol aus, and which concludes 
with the following iemarks on the felation of the mnhabitagts of 
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Timor Laut to those of adjacent countnes —‘‘ That the skulls 

just descitbed aie not those of a pure race 1s very evident Two 
very distinct types can be made out, namely, the biachycephalic 
and the dolichocephalic, the former meatly predominating m 
number Both fiom the mformation Mı Forbes has given us 
as to their appgaiance, and fiom the skulls themselves, there 1s 
no difficulty in recognising a stiong Malay element in the popu- 
lation The male skull No 4, and the female No 6, are typi- 
cally Malayan m their characters, especially m possessing large, 
open, rounded orbits, and smooth forehead, the supercihary 
ridges and glabella being almost entuely absent The other 
brachycephalic skulls, though not presenting such a striking 
affinity, agree more or less with this type, but give evidence 
of mixed characters The dolichocephalic skull 1s, on the 
other hand, markedly of the Papuan type, and corresponds 
so closely as to be undistinguishable from two ciania ob- 
tained twenty miles inland from Port Moresby, New Guinea, 
in the Collegeof Surgeons’ Museum, also from another fiom the 
Solomon Islands Along with this form of shull, Mi Forbes 
informs me, is associated frizzly hair and cak shin The ex- 
amination of the cianial characteis of the mnhabitants of Timon 
Laut, as illustrated by the skulls before us, shows that the 
peopling of this island 1s no exception to what 1s usually found 
in the various grouj%s of islands in the Polynesian Anchipelago 
From its close proximity to New Guinea, perhaps more of the 
Papuan element might have been expected ” In addition, the 
Coleoptera sent home have been examined and desciibed in a 
recent paper by Mı C O Waterhouse, published in the Zoo- 
logical Society's P oceedıngs The number of species collected 
was twenty-nine , of these the following deserve special notice 
on account of thea geogiaphical distitbution —Dzaphetes 
rupesus, anew genus and species of Sraphylinide known from 
Java, Cyphogastra angulicollis, only previously known from 
Banda, C splendens, a newespecies allied to the preceding , 
Arcthetypus rugosus, belongmg to a genus of Longicoins, of 
which there was only one species previously known, which 
species occurs m Waigiou, Dorey, and Airu , Memophas furbisit, 
a new Longicoin neaily allied to WV gaye fiom Amboina 
Furthei, a new species of giound thrush®(Geocechla machthz) 
has been described by Mr Fontes fiom additional specimens 
brought home by himself on hisieturn So that om knowledge 
of the avifauna of this region has been increased by the addı- 
tion of twenty-four new species, entirely collected on the few 
square acies to which the intei-tribal wais of the natives 1e- 
stuicted Mı Foibes’s operations At the presentation of our 
last 1epoit, Mi Forbes, who had just returned to England, 
gave a shoit desciiption of the 1egion visited by him, but at the 
meeting of the Royal Geographical Society, to which we have 
referred above, he gave a more detailed account, which has been 
published, ulustiated by a map, mn their Proceedings for March, 
embodying the geographical observations made by him The 
collections of Fishes, Crustacea, and Hydiozoa, though contain- 
ing much that was of interest, added few species that were new 
to science A statement in off last 1eport, on p 227, that 
‘*the total expense of Mi Forbes’s expedition has amounted to 
300/” ought perhaps to be correctél, as we undeistand from 
Mi Forbes that the total cost was moie than double this sum 


Report of the Commuttee, consisting of Mr John Cordeaux 
(Secretary), Prof Newton, Mr J A Harvu-Brown, Ms 
Wilham Eagle Clak, Mr R M Barrington, and Mr A G 
More, reappointed at Southport for the Pra pose of Obtaining (with 
the Consent of the Master and Brethren of the Trinity House and 
the Comissiona s of Northen and Trish Lights) Observations on 
the Aligrations of Birds at Lighthogses and Light-vessels, and of 
reporting on the same —The General Report? of the Committee, 
of which this is an abstiact, com) rises observations taken at 
lighthouses and light vessels, as well as at several Jand stations, 
on the east coast of England, the east and west coasts of Scot- 
land, the coasts of Teland, also the Channel Islgnds, O:kney 
and Shetland Isles, the Hebiides, Faroes, Iceland and Helgo- 
land, and one Baltic station on the coast of Zealand, for which 
the Committee 1s again indebted to Prof Lutken of Copen- 
hagen Altogethe: 158 stations have been supplied with schedules 
and letters of instiuction for*registei1ing obsei vations, and 1eturns 
have beenieceived fiom 102 The best thanks of the Committee 
aie due to their numerous observers for the generally careful and 
painstaking manner in whith they have filled up the schedules, 
and the very intelligent thtergst taken by them @n the inquuy 


t  R8port on the Migration of Birdsin the Sprhg and Autumn of 1883 ” 
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Special thanks must be accorded to Messrs H Gatke, Helgo- 
land, H C Muller, Faroe, and M Thorlacius, Skykkesholm, 
Iceland, for the notes sent in fiom their respective stations , also 
to Mr J] H Guney, for having commenced on the south-east 
coast of England a similar system of inquiry, which, for a first 
tual, has worked well In all doubtful cases of identity, where 
buds ae killed against the lante:n, a wing 1s cut off, and a label, 
with the date, attached These have been forwarded in batches 
to Mi Gurney foi identification, and with most satisfactory 1esults 

The Committee regret that for the second year in succession they 
have 1eceived no report from the west coast of England A late 
member of the Committee, Mr Phihp M C Kermode, having 
failed to make any 1etuins, o1 to send the collected schedules, 
although repeatedly requested, to Mr W E Claike, who had 
undertaken the work ot tabulating and reporting on the same, 
provision has been made by the Committee for supplying the 
deficiency 1n any subsequent yeais The observations taken on 
the east coast of Gicat Britain ın 1883 have been such as gener- 
ally to confiim the conclusions ari:ved at ın forme: 1eports, 
having reference to direction of flight and lines of migration 

The winter of 1883-4 has been exceptionally mild, and theie has 
been an almost entue absence of severe frosts and las ing snow- 
storms, the prevailing winds in the autumn, west and south- 
west, such as obse1\ation shows are most favourable for migrants 
crossing the North Sea and continuing their journey inland 

Winds fiom opposite quarteis to these tue out the birds and 
cause them to diop directly they 1each land Our land stations 
report a gieat scaicity both of land and sea buds, this has not, 
however, been the case at sea stations—that 1s, light-vessels 
moored off the coast at distances varying fiom five to fifty 
miles Here the stream of migration, so far fiom showing any 
abatement, has flown steadily on ın a full tide , and, if we judge 
from the well-filled schedules which have been 1eturned, there 
has been a corsiderable increase in the visible migiation, due 
perhaps in some measure to incieased interest and improved 
observation M: Whilham Stock, of the Outer Dowsing hght- 
vessel, remarks that he had never before seen so many buds pass 
that station, the rush, also, acr.ss and past Helgoland in the 
autumn was enormous Migration 1s more marked, as well as 
concentiated, there, than at any station on the English coast 

There was a great movement of varous species passing foi ward 
on August 6 and 7, and again on the 14th, and moire pio- 
nounced still on the 21st and 22nd, and on August 20a similar 
movement was noticed at the Isle of May, at the mouth of the 
Futh of Forth It was not, howeve, until September 21 and 
the two following days that the fist great xush occurred on the 
English east coast, and a similai gieat movement o1 rush 1s ındi- 
cated, at the sane date, ın Mi Gatke’s notes, as well as from 
the most distant of the lghtships The prevailing winds over 
the North Sea on September 21 were moderate north-easterly 
and easterly off the coasts of Denmark and Holland, blowing 
stiong easterly on the coast noith of the Humber, with southerly 
and south-westeily off the south-east coast, producing cross- 
cunents over the North Sea Whatever: was the unpulse, at- 
mospheric o otherwise, which induced such a vast 1ush of 
vallous species at this time, 1t was one which acted alike, and 
with precisely the same impulse, on the sea eagle and the tiny 
goldcrest ‘lhe second great 1ush was on October 12 and 13, 4 
simila. movement being recorded at Helgoland ‘Then, again, 
from the 27th to the 31st, and somewhat less though the first 
week in November, the passage across Heligoland, as well as 
the rush on om east coast, was enormous Speaking of the 
nights from the 27th to the 31st inclusive, Mı Gatke says 

s This was the fist move by the million, foi fom nights there 
has been a gigantic feathery tide1unnmg” Dung this time 
there were vanable winds over the North Sea, but geneially 
easterly and south-easterly on the Continent, strong west winds 
and squalls prevailing generally op November § and 6 Agam, 


with the outburst of some severe weather in the fistaveeh ub ` 


December, a considerable local movement 1s indicated along the 
coast fiom noth to south, culminating in the enormous rush of 
snow-buntings into Lancolnshire abouf the end of the first week 
in that month A careful perusal of the 1eport will show how 
generally the iushes acioss Heligoland correlate with those on 
the east coast of England, although not always confined to 
identical species A somewhat remarkable and very anomalous 
movement of migiants 1s 1ecorded fiom Jight-vessels of the Lan- 
colushire and Norfolk coasts ın the spring of 1883 In Febuary, 
March, April, and May, birds passing the Leman and Ower, 
Ijyn Wells, Oute Dowsing, Newaip and the Cockle hght- 
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vessels, were, as a rule, coming fiom easterly and passing in 
westerly directions The entries show a great immigration of 
oui ordinary autumn migrants fiom the east 1n the spring months, 
and, on exactly the same lines and directions as aie travelled 
by the same species in autumn Had this movement been 
observed at one station only, we might perhaps have been 
induced to doubt the accuracy of the ieturn, but the fact of 
five ight-vessels, having no communication with each other, re- 
porting the same circumstances, proves the correctness of the 
observations On the east coast of Scotland Mr J A Harvie- 
Brown says that the autumn migtation of 1883 was pronounced, 
culminating ın a giand rush from Octobe: 28 to Novembe1 3 The 
heaviest rush of birds, as compared with other years, was observed 
at the Isle of May on October 13 and 14 This was with a south 
wind, although as a rule it 18 a south-east wind at that point 
which brings the greatest flights In tne autumn of 1882, on 
the east coast of Scotland, the bulk of immugiants are recorded 
at the southein stations , in 1883 these conditions were reversed, 
the bulk being recorded from northein stations On the east 
coast of England, in 1883, birds appear to have been very equally 
distributed over the whole coast-lme It will be gathered from 
the General Report that the dates of the rushes on the east 
coast of Scotland were slightly later than those on the east coast 
of England, and that the migrations past the more northerly 
stations in Scotland were m propoition later than m the south, 
and also that the dates of the heaviest 1ushes on the east coast 
agree fairly with the dates fiom the west coast Fiom the 
coasts of Ireland Messrs A G More and R M Barrington 
report a decided improvement in filling up the schedules, in 
some cases three or four bemg 1eturned from the same station 

Forty-two stations were supphed with schedules in the spring of 
1883, and thity-five in the autumn of the same year, retuins 
coming in fiom thirty-fom, one only falmg The number of 
migrants in the autumn seems to have been more than usual 

A gieat iush of thrushes (including,"probably, 1edwings), black- 
buds, and starlings, took place at the south-eastein and southern 
stations between October 25 and November 2—dates which 
agree with the gieat rush on the east coast of England The 
migration was particularly marked at the Tuskai Rock, off the 
Wexfoid coast, which 1s proving itself the best Irish station, 
and no doubt maiks the line of the chief passage from the 
Bittish coast The bulk of the immigrants appesa to arve 
on the south-eastern coast of Deland, excepting such buds as 
the beinicle-goose and snow-bunting, which are mainly recorded 
from north-western stations, and rarely entered m schedules 
from the east o1 south coast An interesting featme this year 15 
the occurrence of several examples of the Gieenland falcon on 
the west coast, no less than eight having been shot at various 
points from Ponegal to Cork, and one Iceland falcon at West- 
poit Independent of the oidimary notes on migration, the 
general remarks of the light-heepeis with reference to the nesting 
of sea-fowl on the islands or outlying sheriies are of great 
interest, and no matter what iesults are arrived at from this 
special inquiry, 1t 1s satisfactory to be in correspondence with 
such a number: of observers at tsolated spots around the coast, 
and the informatiqn supplied cannot fail to be of much interest 
to future compilers An inteiesting feature of the autumn 
migiation 1s the occurence of a flight of the blue-throated 
warbler (Cyanecula suecica) A single adult with bright-blue 
breast was obseived at the Isle of May on the night of Septem- 
ber 2-3 On the east coast of England twelve weie obtained, 
all bemg birds of the year, and of these nine on the coast of 
Norfolk, besides about twenty others seen by competent ob- 
servers Very few goldcrests, compared with the enormous 
flights of the previous autumn, have appeared, and the same 
scarcity 1s observable ım the Helhgoland returns Curiously 
enough, the hedge-sparrow (Accentor modularis), which migrated 
in immense numbers ın the same autumn, has been almost 
qetiagly absent About half a dozen are recorded at Helgo- 
land, none on the east coast of England Of the enormous 1m- 
migration which crosses ow east coast m the autumn, either to 
winter ın these islands ol merely on passage across them, a 
small pioportion only appear to return by the same routes 

Spring returns from lighthouses and light-vessels show that 
birds then move on the same lmes as m the autumn, but in the 
reverse direction These return travellers do not, however, 
1epresent anything like a tithe of the visible ımmıgrants which, 
week after week and month by month, mm the autumn, move in 
one broad stream on t® the east coast What 1s called the 
* first flight” of the woodcock arrived on the Youkshne, Lig- 
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colnshire, and Norfolk coasts on the night of October 21 The 
‘great flight,’ or rush, which covered the whole of the east 
coast fiom the Farne Islands to Yarmouth was on the mghts of 
the 28th and 29th These two periods correlate with the princi- 
pal flights cf woodcock across Heligoland But few woodcock 
were recoided from stations on the east coast ef Scotland, al- 
though at the Bell Rock Lighthouse, on the might from 
October 31 to November 1, Mr Jack reports an enormous i1ush 
of various species, commencing at 7 pm Immense numbeis 
wee kiled, pitching into the sea ‘‘ What we thought were 
woodcocks struck with gieat force , buds continued flying within 
the influence of the rays of light till the first streak of day, con- 
tinually stnking hard all night, we believe a gieat number of 
woodcocks struck and fell into the sea” Mr Harvie-Biown 
records a very grea: spring migration of woodcock which appear 
to have ciossed Scotland between the Clyde and the Forth on 
March 9, 10, 11, and 12, 1884 These were observed to be the 
small red Scandinavian bird, which are quite untnistakable and 
distinct fiom Bnitish-bred birds The occurrence of Locustella 
fiusratilts at the Stevns Lighthouse at the entrance of the Ore- 
sund in Zealand 1s interesting, as it ıs the first recorded Danish 
example of this species Altogether there has been a very 
marked absence on our British coasts of rare and casual visitants 
The roller (Coraczas garrula) occurred m October in two 
localities-one in Lincolgshire, the other in Suffolk Two 
examples of the sooty shearwatth (Puffinus griseus) weie ob- 
tained in Bridlington Bay about the end of September The 
island of Helgoland ietains its pre-eminence as the casual 
resting-place of rare wandereis from other’ lands, and Mi 
Gatke’s list for 1883 includes Turdus varus, Pratincola rubt- 
cola, var indica, Phylloscopus superciliosus, Hypolais patluta, 
Motactlla cureola, Anthus cervinus, A richardi, Oriolus 
galbula, Lantus’ major, Muscwapa parva, Linota exrlepes, 
Embuia melanocephala, E c®luy, E rustua, E pusilla, 
Pastor roseus, and Xema sabina It 1s well known that large 
numbers of European birds, presumably driven out of then 
couse, are seen during the autumn migration far out ove1 the 
Atlantic, alighting on the ocean-going steamers It 1s proposed 
by Mr Havie-BrovWn to supply schedules to the piincipal lines 
of ocear. steam-vessels fo. the better recording of these ocem- 
1ences It must be bone in mind that the immense and 
constantly-increasing trafic which in these days bridges the 
Atlantic and unites the Old and New Worlds, offers unusual 
chances for birds to break their fight, and ultimately, perhaps, 
to reach the American coast In the comparatively narrow seas 
between the European continent and Great Butan buds are 
frequently noted az alighting on the rigging of vessels and light- 
ships, roosting in the ngging during the mght, to resume their 
flight at the first streak of dawn, It ıs a matter of congiatula- 
tion that our American and Canadian fellow-workers have msti- 
tuted a similar system of observation on the migiation of birds 
At the fust Congress of the American Ounithologists’ Union, 
held at New Yoik Cily, September 26 to 28, 1883, a Committee 
on the Migiation of Buds wab ‘appomted It is intended to 
investigate this in all ifsgbearings and to the fullest possible 
extent, not only in the accumulation of records of the times of 
arrival and departure of the different species, but to embrace 
the collection of all data that may aid ın determining the causes 
which influence migration from season to season Your Com- 
mittee respectfully request their reappointment, and tiust that 
the Association will enable them to continue the collection of 
facts 


Tenth Report of the Comguitee, consisting of Piof E Hull, 
the Rev H W Crosskey, and Messrs James Glatsher, H 
Marten, E B Marten, G H Morton, W Pengelty, James 
Plant, I Roberts, Thos S Stooke, G J Symons, W Topley, 
E Wethered, W Whitaker, and C & De Rance (Secretary 
and Reporter, appointed for the Purpose of Investigating the 
Cu culation of Underground Waters m the Permeable Forma- 
trons of England and Wales, and the Quantity and Character 
of the Water Supplied to Various Towns and Districts fiom 
those Formations , Drawn up by C E De Rance —The Chair- 
man and Secretary of your Commuttee are both unavoidably 
obliged to be absent from the Montreal meeting, which 1s a source 
of regret to themselves , the more so that, this being the case, 1t 
has been thouggt advisable to delay presenting their final Report 
on the Circulation of Underground Waters in South Britain until 
next year, when the Committee will have been twelve years m 
existence During these years particulars have been collected 
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of the sections passed thiough by a very laige number of wells 
and borings , a daily 1ecord has been obtamed of the height at 
which water stands in many of these wells , investigations have 
heen carried out as to the quantity of water held by a cubic foot 
of various rocks, by Mr Wetheied , and as to the filtermg power 
of sandstones, and the influence of barometric pressure and lunar 
changes on theheight of undeiground waters, by Mr I Roberts 
During the present year the attention of the Committee has been 
directed to the remarkable influence of the earthquake which 
visited the East and East-Cential Counties of England m March 
last, ın raising the levels of the water in the wells of Colchester 
and elsewheie Mone detailed information is still required as to 
the proportion of actual rainfall gbsorbed by various soils, over 
extended peiiods representing typical dry and wet years In- 
formation on these heads and on other points of general interest 
bearing on the percolation of undeigiound wateis, .efeiring to 
observations made in Canada or the United States, would be 
gladly welcomed by the Committee, and would be mcorporated 
in then @eventh and final Repoit to be presented next year 
Your Committee seek reappointment, but do not 1equirea giant, 
as they have forms of inquiry on hand, and did not requue to 
expend the whole of the grant of last year, a portion of which 
only has been diawn 

Appen tix—Copy ef Questions —1 Fosttion of well or shafts 
with which you me acquamted Ia State dafe at which the 
well o1 shaft was origmally sunk Blas it been deepened since 
by sinking o: boung? and when? 2 Appioxmate Aepht of 
the surface of the ground above Oidnance Datum (mean sea- 
level) 3 Depih from the surface to bottom of shaft or well, 
with diameter Depth fiom surface to bottom of bore-hole, 
with diameter 3a Depth from the suface to the horizontal 
drift-ways, if any What 1s then length and number? 4 Height 
below the surface at which water stands defore and after pump- 
mg Number of hous elapsing before ordinary level ıs restored 
after pumping 4a Hegh bélow the surface at which the water 
stood when the well was first sunk, and height at which it stands 
now when not pumped 5 Quantity capable of being pumped 
mn gallons pe: day of twenty-four hows Average quantity daily 
pumped 6 Does the water-level vary at different seasons of 
the year, and to what extent? Has it dimmished dung the 
last ten years? 7 Is the ordinary water level ever affected by 
local rains, and, 1f so, in how short a time? And how does it 
stand ın iegaid to the level of the wate: in the neighbouring 
steams, 01 sea? 8 Analyses of the water, 1f any Does the 
water possess any marked peculiarity? 9 Section, with natme 
of the iock passed through, including cover of Duift, if any, 
with zizckness ga In which of the above 1ocks were spiings of 
water intercepted? ro Does the cove: of Duft over the rock 
contain surface springs? 11 If so, are these fend springs kept 
entnely owt of the well? 12 Are any lage faults hnown to 
exist close to the well? 13 Were any brine springs passed 
through in making the well? r4 Are therapany sal? springs in 
the neighbourhood? 15 Have any wells où bongs been dis- 
continued ın your neighbourhogd in consequence of the water 
bemg moie o1 less drackist? If so, please give section in reply 
to query No 9 16 Kindly give y futhe: information you 


can 





PENDING PROBLEMS OF ASTRONOMY)? 


HIRTY-SIX yeas ago this very month, ın this city, and 
neat the place where we åre now assembled, the American 
Association for the Advancement of Science was oiganised, and 
held its fist meeting Now, for the frat time, it revisits its 
honoured birthplace & 

Few of those present this evening were, I suppose, in atten 
dance upon that first meeting Here and there, among the 
members of the Association, I see, indeed, the venerable faces 
of one and another, who, at that time in the flush and vigour of 
eaily manhood, paiticipated m its proceedings ari discussions , 
and there are others, who, as boys o1 youths, looked on 1n silence, 
and listening to the words of Agassiz and Peirce, of Bache and 
Henry, and the Rogeis brothers and their associates, diank in 
that inspiring love of truth and science which ever since has 
guided ani mpelled their lives Piobably enouzh, too, there 
may be among om hosts in the audience a few who remember 
that occasion, and were piesent as spectators 

I1 Address to the American ‘Association for the Advantgment of Science it 
Philadelplua, September 5 by P:$f C A Young Professor of Astronomy 


at Princeton retiring President: f the Ass catio? We are indebted to the 
courtesy of the editor of Sczeuce for an early copy of Prof Young s address 
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But, substantially, we who meet heie to-day aleea new 
generation, more numerous certainly, and in some respects 
unquestionably better equipped for ou: woik, than our prede- 
cessors were, though we might not care to challenge companisons 
as regards native ability, o1 cleainess of insight, o1 lofty purpose 

And the face of science has gieatly changed in the mean- 
time, as much, perhaps, as this great city and the nalion One 
might almost say, that, since 1848, ‘‘all things have become 
new” in the scientific world There isa new mathematics and 
a new astronomy, a new chemistry and a new electuicity, a new 
geology and a new biology Great voices have spoken, and 
have tiansf rmed the world of thought and research as much as 
the matenal products of science have altered the aspects of 
external hfe The telegraph and dynamo machine have not 
more changed the conditions of business and industty than the 
speculations of Darwin and Helmholtz and their compeeis have 
affected those of philosophy and science 

But, although this ietura to om birthplace sugzests 1et1o- 
spections and compaitsons which might profitably occupy our 
attention for even a much longer time than this evening's session, 
I piefer, on the whole, to take a different comse, looking for- 
wards rather than backwards, and confining my elf mamly to 
topics which lie along the pathway of my own line of work 

The voyager upon the Inland Sea of Japan sees continually 
ising before him new islands and mountains of that fany-land 
Some come out suddenly from behind nearer rocks or iets, 
which long concealed the gieater things beyond, and some aie 
veiled 11 clouds which give no hint of what they hide, until a 
breeze 1olls back the curtain , some, and the greatest of them all, 
ave first seen as the minutest specks upon the horizon, and grow 
slowly to then finil giandeur Even before they teach the 
horzon hne, while yet invisible, they sometimes intimate their 
presence by signs in sky and an, so slight, mndeed, that only 
the practised eye of the skilful sailor can detect them, though 
quite obvious to him 

Somewhat so, as we look forward into the future of a science, 
we see new problems and great subjects presenting themselves 
Some are imminent and m the way,—they must be dealt with 
at once, before further progiess can be made, otheis are more 
remotely interesting im various depiees , and some, as yet, are 
mere suggestions, almost too misty and 1 definite for steady 
contemplation 

With your permission, I ;10pose this eveninz to consider 
some of the pending problems of asttonomy,—those which seem 
to be most pressing, and most urgently require solution as a 
condition of advance, and those which appear in themselves 
most interesting, o1 likely to be fruitful, from a philosophic point 
of view 

Takinz first those that he nearest, we have the questions which 
1elate to the dimensions and figwie of the earth, the uniformity of 
its diurnal rotation, and the constancy of its poles and axis 

I think the impression pievails that we already know the 
eaith’s dimensions with an accuracy even greater than that 
1equued by any astronomical demands I certainly had that 
impression myself not long ago, and was a little startled on being 
told by the supetintendent of our ‘‘ Nautical Almanac ” that the 
lemaiming unceitainty was stil sufficient to produce serous 
embarassment in the reduction and comparison of certain lunar 
obseivations ‘The length of the lne joming, say, the Naval 
Observatory at Washington with the Royal Observatory at the 
Cape of Good Hope 1s doubtful—not to the extent of only a few, 
hundred feet, as commonly supposed, but the uncertainty amounts 
to some thousands of feet, and may possibly be a mile or moie, 
probably not less than a ten-thousandth of the whole distance , 
and the dzrectzon of the line 1s uncertain in about the same 
degree Of couse, on those portions of either continent which 
have been directly connected with each othe: by geodetic triangula- 
tions, no corresponding unceitainty obtains , and as time goes 
on, and these surveys are extended, the form and dimensions of 
each continuous land-suiface will become more and more perfectly 
determined But at present we have no satisfactoL means of 
obtaining the desired accwacy in the relative position of places 
sepaiated by oceans, so that they cafinot be connected by chains 
of tuangulation Astionomical determinations of latitude and 
longitude do not meet the case , since, in the last analysis, they 
only give at any selected station the dz ectzon of gravity relative 
to the axis of the earth, and some fired mendian plane, and do 
not furnish any /:ear measurement or dimension s 

Of couise, if the surface of the emth were an exact spheroid, 
and if there wee no irregular attiactens due to mountains and 
Valleys and the varying density of stinta, the difficulty could be 
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easily waded , but, as the matte: stands, ıt looks as 1f nothing 
sho.t of a complete geodetic titangulation of the whole earth 
would ever answer the purpose,—a triangulation covermg Asia 
and Africa, as well as Europe, and biought into Ameca by 
way gf Siberia and Behing’s Straits 

It is indeed theoretically possible, and just conceivable, that 
the problem may some day be 1eveised, and that the geodesist 
may come to owe some of his most important data to the 
obseivers of the lunai motions When the 1elative position of 
two o more remote obseivatoiies shall hive been precisely 
deteimined by titangulation (for instance, Greenwich, Madias, 
and the Cape of Good Hope), and when, by improved methods, 
and obse: vations made at these fundamental stations, the moon’s 
position and motion 1elative to them shall have been determined 
with an accmacy much exceeding anything now attaimable, then 
by similar obseivations, made simultaneously at any station in 
this hemisphere, it will be theoretically possible to determine 
the position of this station, and so, by way of the moon, to bridge 
the ocean, and ascertain how othe stations are related to those 
which were taken as primary I do not, of cowise, mean to 
unply that, in the present state of observational astionomy, any 
such p ocedure would lead to results of much value , but, before 
the Asiatic tuangulation meets the American at Behuing’s 
Straits, it 1s not unlikely that the accuracy of lunar observations 
will be greatly incieased 

The present unce:tamty as to the earth’s dimensions 1s not, 
howevet,a sensible embarrassment to astionomeis, except in 
dealing with the moon, especially ın attempting to employ 
obseivations made at 1emote and ocean-sepaiated stations for 
the determination of hei parallax 

As to the form of the earth, ıt seems pietty evident that before 
long it will be wise to give up futher attempts to determine 
exactly what spheroid o1 ellipsoid ost nearly cort esponds to the 
actual figme of the eaith, since every new continental survey 
will 1equne a modification of the elements of this spheroid in 
order to take account of the new data It will be bette: to 
assume some closely appioximate spheioid as a finality, its 
elements to be for ever 1etained unchanged, while the deviations 
of the actual surface from this ideal standard will be the subject 
of continued investigation and measurement 

A moe impoitant and anxious question of the modern 
astronomer 1s, whethe: is the earth’s rotation uniform, and, if 
not, m what way and to what extent does it vary? The 
impoitance, of course, lies in the fact that this 1otation furnishes 
our fundamental measme and unit of tune 

Up to a comparatively recent date, there has not been reason 
to suspect this unit of any variation sufficient to be detected by 
human observation It has long been percerved, of course, that 
any changes ın the earth’s foum or dimensions n ust alter the 
length of the day The displacement of the suface or strata by 
eaithquahes or by more giadual elevation and subsidence, the 
transportation of matter towaids o fiom the equator by 11veis 
oi ocean-cuients, the accumulation or removal of ice in the 
Polar 1egions or on mountain tops,—any such causes must 
necessarily produce a eal effect So, also, must the fiction of 
tides and tiade-winds But ıt has been supposed that these 
effects were so minute, and to such an extent mutually compen- 
Satory, as to be quite beyond the :each of observation, nor 1s it 
yet certain that they ale not Al that can be sad 1s, that 
it Is now beginning to be guestzonable whether they are ot 
ae not 

The 1eason for suspecting perceptible variation in the earth s 
revolution, lies mainly in certam unexplained megulauties in the 
apparent motions of the moon She alone, of all the heavenly 
bodies, changes he: place ım the shy so 1apidly that minute 
maccuracies of a second o1 two an the time of observation would 
lead to sensible disci epancies in the observed position , an erroi of 
one second, in the time, corresponding to about half a second in 
her place,—~a quantity minute, cg tamly, but perfectly observable 
Ng athe: heavenly body has an appaient movement anywhere 
neaily as rapid, excepting only the inner satellite of Mars, and 
this body 1s so minute that its accurate observation 1s imprac- 
ticable, except with the laigest telescopes, and at the times when 
Mars t» unusually nea the earth 

Now, of late, the motions of the moon have been very 
carefully mvestigited, both theoretically and obseryationally , 
and, in spite of eve ything, there remain discrepancies which 
défy explanation We aie compelled to admit one of thee 
things,~-eithe: the lunar theory is in some degree mathematically 
incomplete, and fails to Pepresent accurately the giavitational 
action of the earth and sun, and othe: known heavenly bodies, 
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upon her movements , or some unknown foice other than the 
gravitational attractions of these bodies is operating in the case , 
or else, finally, the eaith’s rotational motion ıs more or less 
irregular, and so affects the trme-1eckoning, and confounds 
prediction 

If the last is 1eally the case, it ıs m some sense a most 
discouraging fact, necessarily putting a mit to the accmacy of 
all piediction, unless some other unchanging and convenient 
measure of time shall be found to replace the ‘“‘day” and 
“second ” 

The questian'at once presents itself, How can the constancy 
of the day be tested? The lunar motions furnish giounds of 
suspicion, but nothing moie, gince it 1s at least as likely that 
the mathematical theory ıs mimutely incorrect o1 complete as 
that the day is sensibly vauiable 

Up to the present time the most effective tests suggested are 
fiom the transits of Mercury and from the eclipses of Jupiter's 
satellites On the whole, the result of Piof Newcomb’s 
elaborate and exhaustive investigation of all fhe ebserved 
transits, togethe: with all the available eclipses and occultations 
of stas, tends 1athei to establish the sensible constancy of the 
day, and to make ıt pretty certain (to use his own language) 
that ‘‘inequalities in tke luna: motions, not accounted for by 
the theory of giavitation, 1eally exist, and yn such a way that 
the mean motion of the moon between 1800 and 1875 was 
really less (2 ¢ slower) thaw between 1720 and 1800” Until 
lately, the observations of Juputer’s satellites have not been 
made with sufficient accuacy to be of any use im settling so 
delicate a question, but at piesent the obseivation of their 
eclipses 1s beng cared on at Cambuidge, Mass , and elsewhere, 
by methods that promise a gieat increase of accuracy ovel any- 
thing precedmg Of course, no sf-edy solution of the problem 
is possible thiough such observations, and then result will not 
be so fiee fiom mathematical complications as desuable,-——com- 
pheatiors ansing fiom the mariah adion of the satellites, and 
the ellipsoidal form of the planet On account of its freedom 
fiom all sensible disturbances, the remote and lonely satellite of 
Neptune may possibly some time contribute useful data to the 
problem ‘ 

We have not time, and it lies outside my present scope, to 
discuss whether, and, if so, how, ıt may be possible to find a 
unit of time (and length) which shall be independent of the 
eaith’s conditions and dimensions (free fiom all fecal considera- 
trons), cosrmical, and as applicable ın the planetary system of 
the 1emotest star as ın our own At present we can postpone 
its consideration , but the time must unquestionably come when 
the accuracy of scientific observation will be so far mereased 
that the nregularities of the earth’s 1otation, produced by the 
causes alluded to a few minutes ago, will protiude, and become 
intolerable Then a new unit of time will have to be found for 
scientific purposes, founded, perhaps, as has been alieady 
suggested by manyephysicists, upon the vibiations or motion of 
hight, or upon some othe: physical action which peivades the 
unive:se E 

Anothe: pioblem of teriestital astronomy ielates to the con- 
stancy of the position of thg eaith’s axis ın the globe Just as 
displacements of matter upon the surface or in the inteuior of the 
eaith would pioduce changes in the time of 1otation, so also 
would they cause corresponding alterations in the position of the 
axis and in the places of the poles,—changes ceitainly very 
minute The only question 1s, whether they are so minute as to 
defy detection It 1s easy to seeghat any such displacements of 
the eaith’s axis will be indicated by changes ın the /a/ztudes of 
our obseivatoies If, for instance, the Pole were moved a 
hundred feet fiom its present gosition, towaids the continent of 
Euope, the latitudes of European observatories would be in- 
creased about one second, while in Asia and Ameca the effects 
would be tiling 

The only obseivational evidence of such movements of the 
Pole, which thas far amounts to anything, is found in the resulis 
obtained by Nyren m i1educing the determinations of the latitude 
of Pulkowa, made with the gieat veitical cncle, dung the last 
twenty-five yeas They seem to show a slow, steady diminution 
of the latitude of this Observatory, amounting to about a second 
m a century , asifthe Noith Pole we1é drifting away, and increas- 
ing its distance from Pulkowa at the rate of about one foot a 
year 

The Greenwich and Pans observations do not show any such 
result , but they aie not conclusive, on account of the difference 
of longitude, to say nothing of their infenor precision * The 
question 1s certainly a doubtful one, but it 1s considered of so 
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much importance, that, at the meeting of the Inte:national 
Geodetic Association in Rome last year, a resolution was adopted 
recommending obsei vations specially designed to settle ıt The 
plan of Sig Fergola, who introduced the resolution, 1s to select 
pairs of stations, having neatly the same latitude, but differing 
widely in longitude, and to determme the difference of then 
latitudes by observations of the same set of stas, observed with 
similar instiuments, in the same manner, and 1educed by the 
same methods and formule So far as possible, the same 
observeis aie to be retained through a seues of years, and are 
frequently to change stations when practicable, so as to eliminate 
personal equations The main difficulty of the problem hes, of 
couse, 1n the minuteness of the effect to be detected , and the 
only hope of success hes m the mo$t scrupulous care and precision 
ım all the operations involved 

Other problems, relating to the mgidity of the earth and its 
inteinal constitution and temperature, have, indeed, astionomical 
beatings, and may be reached to some extent by astronomical 
methods and considerations , but they lie on the border of om 
a, and time forbids anything mote than then mere mention 

ee 

If we consider, next, the problems set us by the moon, we find 
them numerous, Important, and difficult A portion of them are 
puely mathematical, ielatmg to her orbital motion, while 
otheis are physical, and have to do with her suface, atmosphere, 
heat, &c is 

As has been already intimated, the luna: theory ıs not in a 
salisfacto1y state I do not mean, of course, that the moon’s 
deviations from the predicted path are gross and palpable,— 
such, fo. mstancé, as could be perceived by the unaided eye 
{this I say for the benefit of those who otheiwise might not 
understand now small a matte: sets astlonomers grumbling),— 
but they are large enough to be easily obseivable and even 
obtrusive amounting to several seconds of arc, or miles of space 
As we have seen, the attempteto account for them by the ire- 
gulaiity of the eaith’s 1otation has apparently failed , and we 
are driven to the conclusion, ethe: that othe: forces than giavita- 
tion are operative upon the luna: motions, or else (what is far 
more probable, consideiing the past history of theoretical astro- 
nomy) that the mathematical theory is som@where at fault 

To one looking at the matter a‘lttle from the outside, 1t seems 
as 1f that which 1s most needed just now, in orde: to secure the 
advance of science in many directions, 1s a new, Moie compre- 
hensive, and moire manageable solution of the fundamental 
equations of motion unde: athhaction Far be it fiom me to cry 
out against those mathematicians who delight themselves ın trans- 
cendental and #-dimensional space, and 1cvel ın the theory of 
numbers,-—-we all know how unexpectedly discoveiies and new 
ideas belonging to one fie'd of science find use and application 
in widely different regions,—but I own I feel much more 
interest ın the study of the theory of functions and differential 
equations, and expect more aid for astronomy, from it 

The pioblem of any number of bodies, moving under their 
mutual attraction, according to the Newtonian laws, stands, fron 
a physical pomt of view, on ptefisely the same footing as that of 
tivo bodies Given the masses, and the positions and velocities 
coriesponding to any moment of time, then the whole con- 
figuration of the system for all time, past and future (abstracting 
outside forces, of course), 1s absolutely determinate, and amen- 
able to calculation But while, in the cave of zwo bodies, the 
calculation is easy and feasible, by methods known for two 
hundied years, om: analysis hgs not yet ma-tered the general 
problem for moie than two In special instances, by computa 
tions, tedious, induect, and approximate, we can, indeed, caiy 
ow. predictions forwaid ove: long periods, or indicate past 
conditions with any r.equired degre of accuracy, but“a general 
and universally practicable solution is yet wanting The 
difficulties in the way aie puiely mathematical a step needs to 
be taken cot1e.ponding in importance to the mtroduction of the 
circular functions mto trigonometry, the invention of lo yaiithms, 
or the discovery of the calculus The problem “confronts the 
astronomer on a hundied different roads, and, until it 1s over- 
come, piogress in these directions must be slow and pai ful 
One could not truly say, perhaps, that tbe lunar theory must, in 
the meanwhile, remain quite at a standstill labom expended in 
the old ways, upon the extension and develop nent of existing 
methods, may not be frutless, and may, perhaps, afte: a while, 
effect the 1econcile nent of prediction and obsei yatton far beyond 
the present hmuts of accmacy, Butif we only gad the mathe- 
matical powers we long for, tfea piogiess gvould be a» by wing. 
we should fly, where now we caw! 
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As to the physical problems p.e ented by the moqn, the 
questions relating to the light and heat—the radiant energy—it 
sends us, and to its temperature, seem to be the most attractive 
at present, especially for the reason that the resulis of the most 
recent investigato.s seem partially to contiadict those obtained 
by their piedecessois some years ago It now looks as if we 
should have to admit that neaily all we :eceive from the moon 1s 
simply reflected sunlight and sun-heat, and that the temperature 
of the lunar suface nowhere rises as high as the freezing-point of 
wate1, 01 even of mercury At the same time, some astronomers 
of reputation are not disposed to admit such an upsetting of long- 
received ideas , and it 1s quite ceitain that, ın the course of the 
next few yeus, the subject will be caiefully and vanously 
investigated 

Closely connected with this is the problem of a lunar 
atmosphere—if, indeed, she has any 

Then there 1s the veiy interesting discussion concerning 
changes upon the moon’s surface Considering the difference 
between ou: modern telescopes and those employed fifty o1 a 
hand ed years ago, I think it still far from certain that the 
differences between the rep esentations of earlei and later 
observers necessanly imply any treal alterations But they, no 
doubt, render it considerably srvbade that such alterations have 
occuried, and are still ın prozress , and they justify a persistent, 
careful, mmute, and thorough stu ty of the details of the lunar 
surface with powerful instruments especially do they inculcate 
the value of laige-scale photographs, which can be preserved for 
future comparison as unimpeachable witnesses 

I will not leave the moon without a woid in respect to the 
remarkable speculations of Prof George Darwin concerning 
the tidal evolution of our satellite Without necessauly admit- 
ting all the numenical results as to her age and he: past and 
future history, one may certainly say that he has given a most 
plausible and satisfactory explanation of the manne: in which the 
present state of things might have come about thiough the 
operation of causes known and recognised, has opened a new 
field of 1esearch, and shown the way to new dominions The 
intioduction of the doctrine of the conservation of energy, as a 
means of establishing the conditions of motion and configuration 
in an astronomical system, is a very important step 

In the planetary system we meet, in the main, the same 
problems as those that relate to the moon, with a few cases of 
special interest 

For the m st pat, the accorda ce between theory and 
observation in the motions of the laiger planets’1s as close as 
could be expected The labouis of Leverner, Hill, Newcomb, 
and others, have so nearly cleared the field, that it seems likely 
that several decades will b> needed to develop discrepancies 
suficient to fuinish any important co1ections tu out present 
tables Leverrter himself, however, indicated one striking and 
significant exception to the general tiastableness of the planets 
Mercury, the nearest to the sun, and the one, therefore, which 
ought to be the best behaved of all, ıs rebellious to a ceitain 
extent the peithelion of its orbit moves around the sun more 
rapidly than can be explained by the action of the othe: known 
planets ‘The evidence to this effect has been continually accu- 
mulating ever since Leverrier fist announced the fact, some 
thuty yeas ago, and the recent investigation by Prof 
Newcomb, of the whole series of observed transits, puts the 
thing beyond question Leveiiier’s own belief (in which he 
died) was that the effe.t 1s due to an unknown planet or planets, 
between Meicury and the sun, but, as things now stand, we 
think that any candid investigator must admit that the pro- 
bability of the existence of any such body or bodes of considerable 
dimensions 1s vanishingly small We do not forget the numerous 
instances of round spots seen on the solar disk, nor the eclip e- 
stars of Watson, Swift, Trouvelot, and otheis, but the 
demonstrated possibility of erior o mistake in all these cases, 
and the tremendous anay of negative evidence from the most 
trustworthy obseivers, with the Dest equipment and oppo: tunity, 
make, ıt little short of certain that there ıs no Vuln in the 
planc ary system 

A ung of meteoric matter between the plinet and the sun 
might account for the motion of the perhelion, but, as 
Newcomb has suggested, such a 11ng would also disturb the 
nodes of Mercury’s orbit 

It has been su, mised that the cause may be something in the 
distiubution of matte: within the solar globe, or some vaziatidn 
in giavitation fiom the exact law of the inverse square, o: some 
supplementary electric o1 magnetic aation of the sun, or sone 
special effect of the sola: radiation, sensible on account of the 
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planets proximity, o1 something peculiar to the region 1n which 
the planet moves , but as yet no satisfactory explanation has been 
established 
Speaking of unknown planets, we are rather ieluctantly obliged 
to admit that it 1s a part of our scientific duty as astronomers to 
contfhue to search for the remaining asteroids at least, I suppose 
so, although the family has already become embarrassingly lai ge 
Still I think we aie likely to learn as much about,the con-titution, 
genesis, and history of the sola system from these little flying 
rocks as from their large: 1elatives , and the theory of pe: tmba- 
tions will be forced to 1apid growth in dealing with the effects of 
Jupiter: and Saturn upon their motions 
Nor 1s ıt unlikely that some day the seaicher for these ım- 
significant little vagabonds may be 1ewarded by the discovery of 
some gieat world, as yet unknown, slow moving in the outer 
desolati in beyond the 1emotest of the present planetary family 
Some configu ations m certain cometary orbits, and some almost 
evanecent peculiarities in Neptune’s motions, have been thought 
to point to the ext-tence of such a world, and there is no 
evidence, nor even a presumption, against it 
Meicury as yet defies all our attempts to ascertain the length 
of its day, and the character and condition of its surface 
Apparently the instruments and methods now at command aie 
insufficient to cope with the difficulties of the problem , and it 1s 
not easy to say how it can be successfully attacked 
With Venus, the eaith’s twin sistei, the state of things is a 
little better we do alieady know, with some degiee of approxi- 
mation, her period of rotation, and the observations of the last 
few months bid fan, if followed up, to determine the position of 
her poles, and possibly to give us some knowledge of he, moun- 
tains, continents, and seas 
It would be 1ash to say of Mars that we have reached the limit 
of possible knowledge as regards a planet’s surface, but the 
man facts aie now determined, and we have a athe: suprising 
amount of supposed knowledge iegaiding its geography By 
‘supposed ” I mean merely to insinuate a modest doubt w hethen: 
some of the map-makeis have not gone into a little more elaborate 
detail than the cucumstances warrant At any iate, while the 
“ areographies ” agree very well with each other m respect to 
the planet’s more important features, they differ widely and 
irieconcilably in min) pomts 
As 1egards the phy-1cal features of the asteroids, we at present 
know piactically nothing the field is absolutely open \\ hether 
it is worth anything may be a question, and yet, if one could 
reach it, I awt peisuaded that a knowledge of the substance, 
form, density, rotation, tempeiature, and other physical cha- 
racteristics, of one of these httle orphans would throw vivid light 
on the natuie and behaviom of inter-planetary space, and would 
be of great use in establishing the physical theory of the solar 
system 
The planet Jupiter, lordliest of them all, still, as fiom the fist, 
presents problems of the highest 1mportance and interest <A 
soit of connecting-link between suns and planets, 1t seems as 1f, 
perhaps, we might find, ın the beautiful and vared phenomena 
he exhibits, a kind of halfway house between familiar ter:estrial 
facts and solar mysteues It seems quite certain that no analogies 
diawn from the earth and the earth’s atmosphere alone will 
explain the strange things seen upon his disk, some of which, 
especially the anomalous differences observed between the 10ta- 
tion pernods derived fiom the observation of markings in different 
_ latitudes, are very similar to what we find upon the sun “The 
great 1ed spot” which has just disappeared, after challenging for 
several yeais our best endeavouis to understand and explain 1t, 
still, I think, 1emains as much a mystery as ever,—-a mystery 
probably hiding within itself the master-key to the constitution 
‘of the great orb of whose inmost natuie it was’ an outwaid and 
most characteristic expression The same characteristics are also 
probably manifested in other less conspicuous but equally curious 
and interesting markings on the varied and ever-changing coun- 
tenance of this planet , so that? lıke the moon, it will well repay 
the mosteminute and assiduous study 
Its satellite system also deserves careful observation, especially 
m 1espect to the eclipses which occur , since we find in them a 
measure of the time required for ght to cross the orbit of the 
earth, and so of the solar parallax, and also because, as has been 
already mentioned, they furmsh a test of the constancy of the 
earth’s 1otation The photometric method of observing these 
eclipses, first instituted by Prof Pickermg at Cambridge m 
1878, and since re-invented by Cornu in Pas, has already much 
increased the precision of the results 
With reference to the mathematical theory of the motion of 
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these satellites, the same 1emaiks apply as to the planetay 
theory As yet nothmg appears in the problem to be beyond the 
power and scope of existing methods, when cared out with 
the necessaiy care and prolixity , but a new and more compendious 
method is most desirable 

The problems of Satun aie much the same as those of Jupiter, 
excepting that the surface and atmospheric phegomena are less 
striking, and moie difficult of observation But we have, in 
addi'1on, “he wonderful rings, unique in the heavens, the loveliest 
of all telescopic objects, the type and pattein, I suppose, of 
woild-maxing, ın actual piogress before om eyes There seems 
to be continually accumulating evidence from the obseivations of 
Struve, Dawes, Hemy, and afhers, that these whnling clouds 
are changing in their dimensions and ın the density of their dif- 
ferent parts , and it 1s ce1tamly the duty of every one who has 
a good telescope, a shaip eye, and a chastened imagination, to 
watch them carefully, and set down exactly what he sees It 
may weil be that even a few decades will develop most important 
and instiuctive phenomena in this gauzy gudle of old* Chronos 
Great care, however, 1s needed in order not to mistake fancies 
and illusions for solid facts Not a few anomalous appearances 
have been desciibed and commented on, which failed to be 
recognised by more cautious observers with less vivid imaginations, 
moe trustworthy eyes, and better telescopes 

The oute: planets, Uranus and Neptune, until recently, have 
defied all attempts to study their su face and physical character- 
istics Their own motions and those of their satellites, have 
been wel: worked out, but ıt 1emains to discuss then rotation, 
topography, and atmospheric peculiaities 50 remote are they, 
and so faintly illuminated, that the task seems almost hopeless , 
and yet, within the last year o1 two, come of our great telescopes 
have revealed faint and evanescent markings upon Uranus, which 
may 1. ume lead to some further knowledge of that far off 
relative It may, peihaps, be that some great telescope of the 
future will give us some such vies of Neptune as we now get 
of Jupiter 

I here 1s a special 1eason for attempts to determine the rotation 
penods of the planets, in the fact that there 1s very possibly 
some connection between these peiiods on the one hand, and, 
on the other, the pldhets’ distances fiom the sun, then diameters 
and masses Moire than thhty years ago, Piof Kukwood 
supposed that he had discovered the telation in the analogy 
which peais his name The materials fo. testing and establishing 
it weie taen, however, insufficient, and still 1emain so, leaving 
fai too many of the data uncertain and arbitrary Could such a 
relation ve discovered, it could hardly fail to have a most import- 
ant sigmficance with respect to theories of the ongin and 
development of the planetary system 

The great problem of the absolute dimensions of om system 
1s, of course, commanded by the special problem of the solai 
parallax , and this iemaims a problem still Constant errors of 
one hind oi another, the origin of which 1s still obscure, seem to 
affect the different methods of solution Thus, while experi- 
ments upon the velocity of light and heliometric measurements 
of the displacements of Mais améng the stars agree remarkably 
in assigning a smallei paiajlax (and gieatei distance of the sun) 
than seems to be indicated by the observations of the late 
transits of Venus, and by methods founded on the lunar motions, 
on the other hand, the meridian observations of Mars all pomt 
to a larger parallax and smaller distance While still disposed 
to put more confidence in the methods fist named, I, for one, 
must admit that the maigin af probable error seems to me to 
have been rathe: increased than diminished by the latest published 
1esults deduced fiom the transits I do not feel so confident of 
the coirectness of the value 3" 80 foi the sola: parallax as I did 
thiee years ago In its very natwe, this problem is one, how- 
eyel, that astronomers can neve: have done with So funda- 
mental is it, that the time will neve. come when they can 
properly give up the attempt to increase the precision of their 
determination, and to test the Yeceived value by every new 
method that fnay be found 

The problems presented by the sun alone might themselves 
well occupy more than the time at our disposal thisevening Its 
mass, dimensions, and motions, as a whole, are, indéed, pretty 
well determined and understood , bit when we come to questions 
relating to its constitution, the cause and nature of the appear- 
ances piesented upon its surface, the periodicity of its spots, its 
temperatuie, and the maintenance of its heat, the extent of its 
atmosphere, ad the nature of fhe corona, we find the most 
radical differences of ppimion . 

The difficulties of all sola: problems are, of course, greatly 
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enhanced by the enormous difference between solar conditions 
and the conditions attainable in om laboratories We often 
reach, indeed, simuazity sufficient to establish a bond of connec- 
tion, and to afford a basis for speculation , but the dissimilarity 
remains so gieat as to render quantitative calculations unsafe, 
and make positive conclusions more or less insecure We can 
pretty confidentéy infei the presence of iron and hydrogen and 
other elements ın the sun by appearances which we can 1e- 
produce upon the earth, but we cannot safely apply empirical 
formule (like that of Dulong and Petit, for instance), deduced 
fiom teriestiial experiments, to determine solar temperatures 
such a proceeding is an unsound and unwazrantable extiapolation, 
likely to lead to widely e:roneous,conclusions 

For my own part, I feel satisfied as to the substantial correct- 
ness of the generally received theory of the sun’s constitution, 
which regaids this body as a great ball of intensely heated 
vapours and gases, clothed outwardly with a coat of dazzhng 
clouds formed by the condensation of the less volatile substances 
into diops and crystals like rain and snow Yet it must be 
acknowledged that this hypothesis 1s called in question by high 
authorities, who maintain, with Kaichoff and Zoliner, that the 
visible photosphere 1s no mere layer of clouds, but either a solid 
crust, or a liquid ocean of molten metals, and there may be 
some who continue to hold the view of the elde: Herschel (still 
quoted as authoritative ın numerous school-books), that the 
cential coire of the sun is a solid gnd even habitable globe, 
having the outer suiface of its Atmosphere covered with a sheet 
of flame maintained by some action of the matte: diffused m the 
space thiough which the system is iushing We must admit 
that the question of the sun’s constitution is not yet beyond 
debate 

And not only the constitution of the sun itself, but the natwe 
and condition of the matter composing it, ıs open to question 
Have we to do with ron and sodium and hydrogen as we know 
them on the earth, 01 are the®ola: substances in some different 
and moire elemental state ? 

Howevei confident many of us may be as to the geneial 
theory of the constitution of the sun, very few, I imagine, would 
mamtam that the full explanation of sun-spots and ther be- 
haviour has yet been reached We mé@et continually with 
phenomena, which, if not really contradictory to prevalent 
ideas, at least do not find i them an easy explanation 

So far as meie visual appearances are conceined, I think it 
must be conceded that the most natual conception ts that of a 
dark chip o1 scale thhown up from beneath, hke scum in a 
cauldron, and floating, partly submerged, ın the blazing flames 
of the photospheie which overhang its edges, and bridge across 
it, and cover it with filmy veils, until at last it settles down again 
and disappears It hardly /ooks like a mere hollow filled with 
cooler vapour, nor 1s its appearance that of a cyclone seen from 
above But then, on the other hand, its spectium under high 
dispersion is very peculiar, not at all that of g solid, heated slag, 
but it 1s made up of countless fine dark lines, packed almost in 
contact, showing, however, here and there, a bright lime, or at 
least an inteispace wheie the tafik 1s broken by an interval wider 
than that which elsewhere separates the elementary lines,—a 
spectrum which, so fai as I know, has not yet found an analogue 
in any laboratory experiment It seems, however, to belong to 
the type of absorption spectra, and to indicate, as the accepted 
theory requues, that the spot 1s dark m consequence of /oss of 
light, and not from any ouiginal defect of luminosity Here, 
ceitainly, are problems that require solution 

The problem of the sun’s peculiar rotation and equatorial 
acceleration appeals to me a most important one, and still 
unsolved Probably its solution, depends ın some way upon a 
conect undeistanding of the exthanges of matte: going on 
between the interior and the surface of the fluid, cooling globe 
It is a significant fact (aheady alluded to) that a similar relation 
appears to hold upon the disk of Jupiter, the bright spots near 
the equator of the planet completing their rotation about five 
minutes more quickly than the great red spot Which was forty 
degrees from the equator It 1s hardly necessary to say that an 
astronomer, watching out terrestiial clouds from some exteinal 
station {on the moon, for mstance), would observe just the 
reverse Equatorial clowds would complète then revolution 
707e Slowly than those m our own latitude Our storms travel 
towaids the east, while the volcanic dust from Krakatoa moved 
swiftly west We may at least conjecture that the difference 
between different planets somehow tuins ufign the question 
whether the body whose afmospheuic curients we obseive 1s 
receiving more heat fiom without than if 1s throwing off itself 
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Whatever may be the true explanation of this peculiatitygin the 
motion of sun spots, it will, when reached, probably carry with 
1t the solution of many other mysteries, and will a bitate con- 
clusively between rival hypotheses 

The peuodicity of the sun-spots suggests a number of 
important and interesting problems, relating, on the one hand, 
to 1ts mysterious cause, a d, on the other, to the possible effects 
of this pertodicity upon the earth and its inhabitants I am no 
‘fsun-spottist ” myself, and am more than sceptical whether the 
tei1estiial influence of sun-spots amounts to anything worth 
speaking of, except in the direction of magnetism But all must 
concede, I think, that this 1s by no means yet demonstrated (it 
1s not easy to prove a negative), and there certainly are facts 
and presumptions enough tending the other way to wan.ant 
more extended investigation of the subject The imvestigation 
1s embarrassed by the circumstance, pointed out by Di Gould, 
that the effects of sun-spot periodicity, if they exist at all (as he 
maintains they do), are likely to be quite different in different 
poitions of the earth The influence of changes in the amount 
of the sola: radiation will, he says, be first and chiefly felt m 
alterations and deflections of the prevailing winds, thus varying 
the destribiutzon of heat and rain upon the surface of the earth 
without necessaiily much changing its adsolute amount In 
some lezions ıt may, therefore, be waimer and drer during 
a sun-spot maximum, while in adjoming counties it 1s the 
leverse 

There can be no question that ıt ıs now one of the most 
important and pressing problems of observational astronomy to 
devise appaiatus and methods delicate enough to enable the 
student to follow promptly and accurately the piesumable 
changes m the daily, even the hourly, amounts of the solar 
1adiation It might, perha) s, be possible with existing instruments 
to obtain results of extreme value fiom observations kept up with 
persistence and sciupulous caie foi several years at the top of 
some rainless mountain, if such can be found, but the under- 
taking would be a difficult and serious affair, quite beyond any 
private means 

Related to this subject 1s the problem of the connection be- 
tween the activity of the solar surface and magnetic disturbances 
on the earth,—a connection unquestionable as matter of fact, 
but at present unexplained as matte: of theory It may have 
something to do with the 1emaikable prominence of non m the 
list of sola. materials, ov the explanation may, perhaps, be 
found in the mechanism by means of which the radiations of 
light and heat traveise intei-planetary space, presenting itself 
ultimately as a corollary of the perfected electro-magnetic theory 
of light 

The chromosphere and piominences piesent several problems 
of interest One of the most fruitful of them relates to the 
spectioscopic phenomena at the base of the chromospheie, and 
especially to the strange differences in the behaviour of different 
spectium-lines, which, accoiding to terrestial observations, are 
due to the same materal Of two lines (of iron, for instance) 
side by side ın the spectrum, one will glow and blaze, while the 
othe: will sulk in rmperturbable darkness , one will be distorted 
and shattered, presumably by the swift motion of the non vapour 
to which ıt is due, while the other stands stiff and stiaight 

Evidently there is some deep lying cause for such differences , 
and as yet no satisfactory explanation appears to me to have 
been reached, though much ingenious speculation has been 
expended upon it Mr Lockyer’s bold and fertile hypothesis, . 
aleady alluded to, that at sola: and stella. temperatures our 
elements are decomposed into others more elemental yet, seems to 
have failed of demonstiation thus far, and rather to have lost 
ground of late, and yet one 15 almost tempted to say, ‘It 
ought to be true,” and to add that there1s mote than a possibility 
that its essential truth will be established some time 11 the 
future 

Piobably all that can be safely said at present is, that the 
spectrum of a metallic vapou: (ifon, for instance, as before) de- 
pends not only upon the chemical element concerne® but al o 
upon its phy-ical conditions, so that, at different levels in the 
solar atmosphere, the spectrum of the iron will differ greatly as 
regaids the relative conspicuousness of different lines, and so ıt 
wil happen, that, whenever any mass of non vapou 1s suffering 
disturbance, those lines only which particularly characteiise the 
spectrum of iron in that special state will be distorted or reversed, 
while all their sisters will remain seret e . 

The pioblem of the sola: corona 1s at present ieceiving much 
attention The most 1ecent investigations respecting 1t—those 


of Dr Huggins and Prof Hastings—end in duections 
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which appear to be diametrically opposite D: Huggins con- 
sideis fhat he has succeeded in photogiaphing the corona in full 
sunshine, aud so in establishing its objective reality as an im- 
mense solai appendage, sub-permanent in furm, and rotating with 
the globe to which it 1s attached One may call it ‘fan atmo- 
sphere,” af the word 1s not to be too 1yidly interpreted I am 
bound to say that plates which he has obtained do 1eally show 
just such appearances as would be produced by such a solar 
appendaze, though they are very faint and. ghost-like I may 
add further, that, from a letter from [D1 Huggins, recently 1e- 
ceived, I learn that he has been prevented fiom obtaming any 
similar plates in England this summe: by the atmospheric haze, 
but that Dr Woods, who has been provided with a similar 
apparatus, and sent to the Riffelberg in Switzerland, writes that 
he has ‘‘ an assured succes- ” 

Our American astronomer, on the other hand, at the last 
eclipse (ın the Pacific Ocean), obseived certain phenomena which 
seem to confirm a theory he had formulated some time ago, and 
to indicate that the lovely appaiition 1s an appazition only, a 
purely optical effect due to the diffraction (not 7efraction, nor 
reflection either) of light at the edge of the moon—no moie a 
solar appendage than a rainbow or a mock sun There are 
mathematical considerations connected with the theory which 
may prove decisive when the papei of its ingenious and able 
proposer comes to be published in full In the meantime ıt 
must be fiankly conceded that the observations made by him are 
very awhward to explain on any othe: hypothesis 

Whateve: may be the 1esult, the investigation of the status and 
possible extent of a nebulous envelope mound a sun or a star 1s 
unquestionably a problem of very gieat interest and importance 
We shall be compelled, I believe, as in the case of comets, to 
recognise other foices than gravity, heat, and ordinary gaseous 
elasticity, as concerned in the phenomena As egards the 
actual existence of an extensive gaseous envelope around the sun, 
I may add that othe: appearances than those seen at an eclipse 
seem to demonstrate it beyond question,—-phenomena such as 
the o.ginal formation of clouds of incandescent hydrogen at high 
elevations, and the forms and motions of the loftiest p:omin- 
ences 

But of all sola: problems, the one which excites the deepest 
and most general interest is that 1elating to the solar heat, its 
maintenance and its duration For my own pait, I find no 
fault with the solution proposed by Helmholtz, who accounts for 
it mainly by the slow contraction of the solar sphere The only 
objection of much force 1s that ıt apparently limits the past 
dwiation of the solar system to a penod not much exceeding some 
twenty millions of yeas, and many of our geological fiiends 
protest against so scanty an allowance The same theory would 
give us, perhaps, half as much time for our remaining lifetime , 
but this 1s no objection, since I perceive no reason to doubt the 
final cessation of the sun’s activity, and the consequent death of 
the system But while this hypothesis seems fauly to meet the 
requirements of the case, and to be a necessary consequence of 
the best knowledge we can obtain as to the genesis of our system 
and the constitution of the sun itself, ıt must, of couse, be con- 
ceded that it does not yet admit of any observational verification 
No measurements within our powe can te-t it, so far as we can 
see at present 

It may be admitted, too, that much can be said in favour of 
othe: theories , such as the one which attributes the sola: heat 
to the impact of meteoric mattei, and that othe: most inteiesting 
ånd ingenious theory of the late Sn Wilham Siemens 

As i1egaids the formei, however, I see no escape from the 
” conclusion, that, 1f ıt weie eaclusively true, the eath ought to 
be 1eceiving, as was pointed out by the late Piof Pence, as 
much heat from meteors as from the sun This would requne 
the fall of a quantity of meteoric matter, more than sixty 
million times as much as the best estimates make our present 
supply, and such as could not escape the most casual observa- 
tion, since 1t would amount to mere than a hundred and fifty 1 
toms a dayapn eveiy square mile 


t In an article on astronomgal collisions, published in the North 
American Review about a year ago, l wrongly stated the amount at fifty 
tons ‘There was some fatahty connected with my calculations for that 
article I gave the amount of heat due to the five hundred tons of meteoric 
matter which 1s supposed to fall daily on the earth with an average velocity 
of fifteen miles per second as fifty-three calories annually per square metre, 
-~2 quantity two thousand times too great Probably the error would have 
been noticed if even the number given had not been so small, compared with 
the solar heat, as fully to justify my argument, which 1s only strengthened 
by the e~rrection I owe the cogrecticn to Prof LeConte of California, who 
called my attention to the errors * 
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As regaids the theorv of Siemens, the matte: has been, of 
late, so thoroughly discussed, that we probably need spend no 
time upon it hee Tosay nothing as to the difficulties connected 
with the establishment of such a far-reaching vortex as it 
demands, nor of the fact that the temperature of the sun’s 
surface appears to be above that of the dissociation point of 
carbon compounds, and hence above then heghest heat of 
combustion, 1* seems certainly demonstiated that matter of the 
necessary density could not exist in inte:-planetary space without 
seriously affecting the planetary motions by its gravitating action 
as well as by its duect resistance, noi could the stella: 1adiations 
1each us, as they do, through a medium capable of taking up 
and utilising the rays of the sunin the way this theory supposes 

And yet I magme that there 1s a very geneial sympathy with 
the feeling that led to the proposal of the theory, —an uncom- 
fortable dissatisfaction with received theories, because they 
admit that the greate: pait of the sun’s radiant energy 1s, 
speaking fiom a scientific pomt of view, simply wasted Nothing 
like a millionth paitof the sky, as seen fiom the suf, 1s éccupied, 
so far as we can make out, by objects upon which its rays can 
fall the rest is vacancy If the sun sends out iays m all 
duections alike, not one of them m a milhon finds a target, or 
accomplishes any useful work, unless there 1s in space some 
medium to utilise the rays, o1 unknown worlds, of which ‘we 
have no co,nisance, beyond the stars 

Now, fo. my own part, I am very little troubled by accusations 
of wastefulness against Nature, o1 ‘by demands for theories which 
will show what the human mind can recognise as ‘‘use” for all 
eneigy expended Where I can perceive such,use, I 1ecognise 
it with 1everence and gratitude, I hope, but the failure to 
1ecognise if ın othe: cases cleates in my mind no presumption 
against the wisdom of Mature, or against the coiectness of an 
hypothesis otherw.se satisfactory It merely suggests human 
limitations and ignorance How can one without sight under- 
stand what a telescope 1s good for® , 

At the same time, perhaps we assume with a little too much 
confidence that, in fiee space, 1adtation does take place equally 
mn all dnections Of comse, 1f the received views as to the 
natue and conduct of the hypothetical “ether” me conect, 
there 1s no possibilit? af questioning the assumption , but, as 
Sn John Herschel and otheis Have pointed ovt, the properties 
which must be ascribed to this “ether,” to fit ıt for its various 
functions, are so surpris.ng and almost inconceivable, that one 
may be pardoned for sou e 1eserve in accepting it as a finality 
At any 1ate, as a fact, the question 1s continually stated (the 
idea has been biought ont repeatedly, ın some cases by men of 
1eal and irecogmised scientific and philosophic attainment), 
whethe: the constitution of things may not be such that radiation 
and transfer of energy can take place only between ponderable 
masses , and that, too, without the expenditme of eneigy upon 
the tansmitting-agent (if such exist) along the line of transmission, 
even 22 ftransuu Jf this were the case, then the sun would 
send out its eneigy only to planets and meteois and sister-stars, 
wasting none in empty space, and so its loss of heat world be 
enormously diminisned, and the time-scale of the hfe of the 
planetary system would be cgirespondingly extended So fai as 
I know, no one has ever yet been able to ind.cate any kind of 
medium or mechanism by which vibrations, such as we know to 
constitute the radiant energy of light and heat, can be transmitted 
at all from sun to planet undei such iestrictions Still one ought 
not to be too positive in assertions as to the 1eal condition and 
occupancy of so-called vacant space The ‘‘ethe:” 1s a good 
working hypothesis, but hardly more as yet 

I need not add that a most interesting and as yet inaccessible 
problem, connected with the pigceding, 1s that of the mechanism 
of gravitation, and, mdeed, a all forces that seem to act ata 
distance , as, for that matte, ın the last analysis, a4 foices do 
If there really be an ‘' ethei,” then it would seem that somehow 
all attractions and repu'sions of pondeiable matte: must be due 
to its action Challis’s investigatiohs and conclusions as to the 
effect of hydrod$namic actions in such a medium do not <eem to 
have commanded geneial acceptance , and the field stil! hes open 
for one who will show how giavitation and othe: forces can be 
colielated with each othe: through the ethe: 

Meteois and cométs, seeming to belong neithe to the solar 
system no: to the stellar universe, present a clowd of problems 
as difficult as they are mteresting Much has undoubtedly been 
gained dunung the last few decades, but ın some respects that 
which has been I¢frned has only deepened the mystery 

The problem of the grigm of comets has been supposed t8 be 
solved to a certain extert by the reseaiches of Schiapaielli, Hers, 
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Piof Newton, and others, who corsider them to be stangas 
coming m fiom oute: space, sonetimes ‘‘ captured” by planets, 
and forced into elliptic orbits, so as to become peuodie in then 
motion Ceitamly this theory has strong supports and great 
authority, and probably it meets the conditions bette: than any 
other yet proposed But the objections aie really gieat, if not 
insuperable,—ghe fact that we have so few, 1f any, comets moving 
m hyperbolic obits, as comets met by the sun would be expected 
to move , that there seems to be so little 1elation hetween the 
direction of the majo: amis of cometary orbits and the direction 
of the sola1 motion in space , ard e-pecially the fact, pointed out 
and insisted upon by Mi Proctor in a recent article, that the 
alteration of a comet’s natmal parabolic orbit to the observed 
elliptic one, by planetary acti8n, implies a ieduction of the 
comet’s velocity greater than can be ieasonably explained If, 
for instance, Borsen’s comet (w hich has a mean distance fiom the 
sun a little moie than thiee imes that of the eath) was ieally 
once a parabolic comet, and was diverted into its present path 
by the agtractson of Jupiter, as generally admitted, it must have 
had its velocity 1educed fiom about eleven miles a second to five 
Now, ıt 15 very difficult, 1f not out of the question, to magine 
any possible configuration of the two bodies and their orbits 
which could iesult in so gieat a change While I am by no 
means piepared to indorse as conclusive all the reasoning m the 
article refered to, 4nd should be very far fiom 1eady to accept 
the anthor’s alternative theory (that the periodic comets have 
been ejected from the planets and so are not then captives, but 
their children), I still feel that the difficulty urged against the 
received theory 1s very real, and not to be evaded, though it may 
possibly be overcome by futue reseaich 

Still more problematical is the constitution of these strange 
objects of such enormous volume and inconceivable tenuity, self- 
luminous and transparent, yet reflecting light, the seat of forces 
and phenomena unparalleled in all ow other experience Hardly 
a topic ielating to their appeaiance and behaviour can be named 
which does not contam an unsolved problem The varymg 
intensity, polarisation, and spectroscopic character of then light , 
the configimations of the nucleus and its smrounding nebulosity , 
and especially the phenomena of jets, envelopes, and tail,—all 
demand careful observation and thorough discussion 

I think it may be regarded ascertain that the explanation of 
these phenomena when finally reached, 1f that time eve: comes, 
will carry with it, and be based upon, an eno mous increase m 
oui knowledge as to the condition, contents, and temperature of 
inter-planetaiy space, and the behaviour of matter when reduced 
t» lowest terms of density and temperatme 

Time forbids any adequate discussion of the numerous pio- 
blems of stellar asttonomy One work, in its very nature inces- 
sant and interminable, consists, of course, ım the continual 
observation and cataloguing of the places of the stais, with 
ever-incieasing piecision These stai-places form the scaffold 
and framework of all other astonomucal investigations involving 
the motions of the heavenly bodies they athe 1eference-poimts 
and bench-maiks of the universe Ultimately, too, the com- 
pauson of catalogues of diffei@nt dates will 1eveal the paths and 
motions of all the members of the stany host, and bimg out the 
great orbit of the sun and his atten@ant planets 

Meanwhile, miciometic observations are in order, upon the 
individual stars ın different clusters, to ascertam the motions 
which occu: in such a case , and the mathematician 1s called upon 
again to solve the problem of such movement 

Now, too, since the recent work of Gill and Elkin in South 
Africa, and of Struve, Hall, aid others, elsewhere, upon stellar 
parallax, new hopes arise that we may soon come to some wider 
khnowledge of the subject, that, instead of a dozen or so 
parallaxes of doubtful precision, $e may get a hundied or more 
relating t> stais of widely different biightness and motion, and 
so be enabled to reach some tiustwoithy generalisations as to the 
constitution and dimensions of the stellar univeise, and the 
actual rates of stellar and solar motion in space 

Most inteiesting, also, are the studies nowe so vigorously 
prosecuted by Prof Pickerimz in this country, and many 
others elsewhere, upon the biightness of the stars, and the con- 
tinual variations in this brightnes Since 1875, stella: photonetiy 
has become almost a new science s 

Then there are more than a myuiad of double and multiple stars 
to watch, and therr orbits to be dete mined , and the nebulæ 
claim heen attention, since some of them appear to be chang ng 
in fom and biightness, and me likely tò Seveal to us some 
wonglei ful secrets in the emih yology of worlds 

Each star also presents a subject for shectioscopic study, for 


although, for the most pait, the stais may be grouped into a very 
few classes fiom the spectroscopic point of view, yet, inedetail, 
the spectia of objects belonzing to the same pioup differ 
considerably and significantly, almost as much as human 
faces do 

For such investigations, new instruments aie neede@, cf 
unexampled powers and accwacy, some for angular measme- 
ment, some fo. mere power of seeing Photography comes 
continually more and moie to the fiont , and the idea sometimes 
suggests itself that by and by the human eye will hardly be 
tiusted any longe: fot observations of precision, but will be 
superseded by an honest, unprejudiced, and unimaginative plate 
and cameia The time is not yet, however, most cettamly. 
Indeed, ıt can neve: come at all, as relates to certain observa- 
tims, since the human eye and mind together integiate, so to 
speik, the impressions of many separate and selected moments 
into one geneial view, while the cameia can only give a biutal 
copy of an un elected state of things, with all its atmospheric and 
other imperfection: 

New methods aie also needed, I think (tney are unquestion- 
ably possible), for fleeing time-obseivations fiom the enos of 
personal equation , and incieased precision 15 demanded, and 1s 
being progiessively attained, in the prevention or elimination 
of instrumental enois, due to differences of tempeiatuie, to 
mechanical stiains, and to maccuiacies of construction 
Astionomeis aie now coming to the investigation of quantities 
so minute that they would be completely masked by enous of 
observation that formeily weie usual and tolerable The 
science has reached a staze, where, as was indicated at the 
beginning of this address, it has to confiont and deal with the 
possible unsteadiness of the earth’s 1otation, and the mstability of 
its axis The astronome: has now to 1evetse the old maxim of 
the courts for him, and most emphatically at present, De 
minimus cwatlex Residuals and mmute discrepancies are the 
seeds of futme knowledge, and the very foundation, of new 
laws 

And now, in closing this huned and imadequate, but I fear 
rathe: tedious, review of the chief problems that are at piesent 
occupying the astronomer, what answel can we give to him 
who ins sts, Caz dono ? and 1equies a reason foi the enthusiasm 
that makes the votaries of om science so ardent and titeless in 
its pursuit? Evidently very few of the questions which have 
been piesented have much to do directly with the matenal 
welfare of the human race It may possibly tun out, per- 
haps, that the investigation of the sola: radigtion, and the 
behaviow of sun-spots, may lead to some better undeistanding 

f terrestuial meteorology, and so aid aguicultural operations and 
navigation I do not say it will be so,—in fact, I hardly expect 
it,—but Ian not sme it will not Possibly, too, some few other 
astronomical investigations may facihtate the determination 
of latitudes and looigitudes, and so help exploration and 
commeice, but, with a few exceptions, it must be admitted that 
modern astionomical investigations have not the slightest 
immediate commercial value 

Now, I am not one of those who despise a scientific truth or 
principle because ıt admits of an available application to the 
affans of what is called ‘‘practical hfe,” and so ıs worth 
something to the community in dollars and cents its commercial 
value is—-just what it ts—to be accepted gratefully 

Indirectly, however, almost all scientific truth has real 
commercial value, because ‘‘ knowledge 1s power,” and because 
(I quote ıt not ineverently) ‘‘the truth shall make you free,” — 
any truth, and to some extent, that is to say, the mtelligent and 
intellectually cultivated will generally obtain a more comfortable 
livelihood, and do it moe easily, than the stupid and the 
ignorant Intelligence and biains ate most powerful allies of 
strength and hands ın the stiuggle foi existence, and so, on 
purely economical grounds, all kinds of science are worthy of 
cultivation 

But I should be ashamed togiest on this lowet giound the 
highest value of scientific truth 1s not economic, byt differept 
and more noble, and, to a certain and great degree, its truest 
worth is more as an object of pursuit than of possession The 
‘ mactical life ”—-the eating and thé drinking, the clothing and 
the shelteiing—comes fst, of course, and ıs the necessary 
foundation of anything higher , but it 1s not the whole or the 
best or the most of life Apart from all spuitual and 1eligious con- 
siderations, which lie on one side of ow 1elations in this Associa 
tion, there can be no need, before this audience, to plead the 
higher: rank of the mtellectual, esthetic, and moral hfe above 
the mateuial, or to argue that the paBulum of the mind is worth 
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as much as food foi the body Now, I am sure I can safely 
assent fat, in the mvestigation and discovery of the secrets and 
mysteries of the heavens, the human intellect finds most invi- 
gorating exeicise, and most nomushing and growth-mahing 
alment What other scientific facts and conceptions aie more 
effectrve in pioducmg a modest sober, truthful, and ennobhing 
estimate of man’s just place in Natuie, both of his puny isig- 
nificance, 1egarded as a physical object, and his towering spit, 
in some sense comprehending the universe itself, and so akatto 
the divine ? 

A nation bound to the dust, and near to starving, needs fist, 
most certainly, the trades and occupations that will feed and 
clothe 1t When bodily comfort has | een achieved, then higher 
needs and wants appear , and then science, for truth’s own sake, 
comes to be loved and honoured alang with poetiy and aut, 
leading men into a larger, highe1, and nobler life 
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MODERN STEAM PRACTICE AND 
“ ENGINEERING 


Modern Steam Practice and Engineering By John G 
Winton, assisted by W J Millar, CE (London 
Blackie and Sons, 1883 ) 


To want has long been felt by those employed in the 
engineering works of this country of a book which 

shall serve as a guide to the various operations in the 
workshop, giving a practical yet concise description of 
the various methods employed, and the reason for using 
any* particular method In some works we find the 
business conducted in an old-fashioned stereotyped way, 
and in others all the latest improvements are introduced 
The number of workmen who can give the real reason 
for using any particula: method 1s very small, the reason 
generally given being, “ The work has always been done 
that way?” It is hereewhere the apprentice finds one of 
the many difficulties he has to overcome, he can see the 
wo1k done, but cannot fathom the 1eason for doing 1t any 
particular way , his foreman perhaps being too busy to 
help him, he has to do the best he can 

The volume before us will go a long way towaids 
solving this difficulty The author, being a practical man, 
treats the subject in‘a thoroughly practical way, using the 
technical language of the shops, thereby making the 
various desciiptions and plates throughout the volume 
exceedingly clear At the same tyne the higher principles 
involved in the various m&chines described are not over- 
looked, so that it is also a valuable book of reference in 
the drawing office, as well as a useful companion to those 
who have charge of men engaged in the various branches 
of mechanical engineering For students attending the 
workshops and classes of the various engineering colleges 
it will be found to be very useful, giving as it does a 
practical description of the work, and helping consider- 
ably to get that knowledge which can alone be got in 
the workshops of the country e 

The book ıs divided into five sections, subdivided into 
chapters © 

Section I is on the boiler end steam, commencing with 
a short chapter on coal and coal-mining The author 
gives a shoit account of the troubles of the miner, and 
tells us of the methods ın use for lining the shafts Ven- 
tilation 1s dealt with, the various exhaust fans are next 
mentioned, with an WluStration of the gimbal fan, then 
the author goes on to the usual methods for getting the 
coal The chapte: 1s a verg appropriate commencement to 
the volume, although it gives a 1ather short account of 
the coal-mimuing industry 

We then come to a long chapter on stationary boilers, 
giving a good description of the varios types in use 
We muss the Lancashue boiler, with its two flues and 
conical water-tubes, from the illustrations The author 
discusses the strength of iiveted joints, giving the 
results of some experiments We should have liked 
to find heie a short account of the important re- 
searches on the strength of tiveted ,Jomts carried out 
by Prof Kenned} at, the Engineering Schools of Unt- 
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versity College, London The strength of cyhndrical 
boilers ıs gone into fully, the various strains ending to 
rupture the plates are pointed out, and tables are given 
showing the proper thickness of plates for the different 
diametets It 1s impossible here to give anything lke a 
complete részazé of this chapter, no pains having been 
spared to get together as much mformation as possible , 
the author has succeeded in making it one of the ‘most 
useful chapters in the work He goes on to the 
foundations and settings for the different types of boiler, 
giving an account of the dimensions for the chimney 
Smoke prevention is discussed, the conclusion at which 
the author arrives being thus stated “We unhesitatingly 
give as our opinion that unless the attendant sees that the 
furnace 1s kept in proper trim, firing with the least quan- 
tity of coal, ofttumes 1.eplenished, all the iefinements for 
the prevention of smoke will not attaim the desired object, 
for careful firing 1s the main secret to arrive at” 

Boilers for marme purposes aie dealt with in a similar 
manner, the various types being discussed and illustrated 
The arrangement of boilers for ships of war 1s gone into, 
high-pressure boilers having a fair share of the text 
The pioportions of manne boilers are treated, and 
suitable rules given for calculating the various dimensions, 
the chapte: concluding with an i1lustiation of the boilers 
of the ss Parisian, of the Allan Line of Atlantic 
steamers 

After showing the various methods fo. superheating 
and diying the steam by means of superheaters, both 
tubular and cylindrical, the author explains the methods 
of manufacture of boilers, more especially the best 
ariangement of plates and angle iron, and the staying of 
flat surfaces We agree with the author when he says 
that this subject closely affects the mterests of steam 
users, and the extract from a report of the National Boiler 
Insurance Company is well worth studying Section | 
concludes with the regulation and expansion of steam 
The action of the slide valve 1s thoroughly explained, 
and the benefits derived from lap and lead pointed out 
The different arrangements of the hnk motion are illus- 
trated and clearly explained, then equilibrium slide valves 
aie discussed and the a11angements clearly illustrated 
The action of the indicator and the mode of diiving the 
roller cylinder ıs shown , some very good examples of 
indicator diagrams taken from simple and compound 
engines are given, the section closing with a short 
chapter on the expansion of steam, with tables of hyper- 
bolic logarithms, and the properties of saturated steam at 
different pressures . 

Section II ıs entuely devoted to stationary engines, 
commencing with the Cornish pumping-engine, after- 
wards dealing with the several different types of pump- 
ing-engines,—-as pumping-engines for watei-wo1ks, dram- 
age works, and general purposes The reader will 
here giasp the immense amount of trouble the author 
has taken to get all the information together, down to 
the smallest detail , each class of engine being well illus- 
trated, its leading features pointed out, and the explana- 
tions of the different parts being very clear Nor are the 
underground appliances overlooked, the pumps, valves 
and other parts ın connection with the gear are thoroughly 
desciibed and illustrated 

Pumping-engines for water-works are ver} simuar 
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to those used for drainmg mings We have several 
good examples, the description of the Tottenham 
pumping-engines 1s very interesting, and we have 
another example in the engines of the Berwick-on- 
Tweed Wateiworks 
Of pumping-engines for drainage purposes, the London 
drainage system furnishes perhaps the best possible 
example, the Abbey Mills pumping-station with its 
eight engines giving an aggregate of 1140 horse-power, 
capable of dealing with 15,000 cubic feet of sewage 
pei minute, lifting it 36 feet Ingh, the Deptford 
pumping-station, with a horse-power of 500, lifting 
10,000 cubic feet of sewage per minute to a height 
of 18 feet The pumping-engines at Crossness are also 
descnbed, having a collective horse-power of 500, dealing 
with 10,000 cubic feet of sewage per minute, with a vary- 
ing lift of from 10 to 30 feet according to circumstances 
After a short account of an arrangement of centrifugal 
pumping machinery, the author deals with winding 
engines, giving a clear description of this class, and as an 
example we have a full-page engraving of an engine foi 
the Benhar Coal Company, by Messrs Gibb and Hogg, 
Audrie 
The various types of blowing-engines are described 
afte: wards rolling-mill engmes, having as examples some 
engines erected at the Dowlais Ironworks, and compound 
reversing rail-mill engmes at the Hallside Steel-works, 
near Glasgow these latter are shown in a full-page 
engraving and are fully desciibed ın the text 
Under water-pressure engines we find the accumulato: 
and chaiging pumps illustrated, the hydiaultc crane, and 
the usual hydiaulic machinery for dock gates 1s described, 
the section concluding with an account of the hydraulic 
machinery for warehousing gram at the Liverpool Docks 
and a full-page engraving of hydiaulic machme tools, 
designed by Mr R H Tweddell. 
In Section IIT we have the marine engine thoroughly 
and completely explained We here see what a tremendous 
advance has been made in the science of marine engine 
building, the engines of the latest additions to ou: mer- 
cantile navy being nearly theoretically perfect as far as 
the economical consumption of steam 1s concerned, and 
the proportions of the different parts more in accordance 
with the individual strains they have to withstand The 
author treats the subject fully, each part and detail bemg 
illustrated, and reasons given for any peculiarity of con- 
struction in the engines described, he then goes on to 
screw propellers, and kindred appliances, the section 
contluding with a full-page engraving of the compound 
engines of the steam-ships Servza and Pavzszan, the 
descriptions being very clear and to the point 
the horizontal marine engine finish the section 
Perhaps the locomotive engine, which 1s treated in 
Section IV, has advanced by greater strides than any 
othe: machine within the last zyenty years, the reasons 
beingethat thegraffic on the railways has got heavier, compe- 
tition has forced the companies to run the trains at higher 
speeds, at the same time that the vehicles composing the 
trains have increased both ın swe and weight 
This inciease means that the engine must have a higher 
tractive power, which can only be got by increasing the 
weight on the driving-wheels , larger cylinders must be 
used, and consequently a larger boiler and fire-box for the 


Rules for 


increased consumption of steam Ag an example of an 
express passenger locomotive of the present day, we may 
take the engines designed by Mr Stirling for the Great 
Northern Railway, having driving-wheels 8 feet in dia- 
meter, cylinders 18 inches ın diameter with a stroke of 
2 feet 4 mches Compare these engmes with one built 
fifteen or twenty years ago, and the marvellous change 
will be at once apparent 

The author commences the section with a variety of 
fire-boxes designed to consume the smoke when burning 
coal, some being very complicated All locomotives of 
the present day burn coal, and from the very complicated 
fire-boxes illustrated, the fire-box has resolved itself into 
a perfectly plam box, having a brick arch, to mix the 
products of combustion previous to their passage through 
the tubes This when fired properly ıs quite capable of 
consuming all the volatile hydrocarbons in the coal with- 
out the formation of any smoke 

The illustiations in the earlier part of the section are 
somewhat old-fashioned , the one showing the stays inside 
a locomotive boiler might have been of more recent 
desigr. We remember having seen a boiler of the same 
type on a locomotive built in 1847 With this as the 
only drawback, the section treats the subjectein a clear 
and practical way , we do not know of any work in which 
one can find so much information 

In the description of the American locomotive, one 
finds many arrangements which look strange to those 
accustomed to English practice, but We cannot notice any 
peculiarity which we think could be adopted ın this 
country with advantage After a short account of the 
different classes of automatic continuous brakes, in which 
the Westinghouse and vacuum dutomatic brakes are dis- 
cussed, we have some very good examples of the latest 
locomotive practice of this country The engraving 
showmg the verticai and horizontal sections of a bogie 
passenger engine, for the Caledonian Railway, 1s very 
clear, and the desciuiption good Afterwards we find 
engines for the Great Northein, London and North- 
Westein, and North British Railways thoroughly and 
clearly discussed, the general constiuctions being ex- 
planed Tae sectio concludes with a specification for a 
bogie locomotive, designed by Mr Willam Kirtley for 
the London Chatham, and Dovef Railway, and a set of 
rules are compiled for the cogstruction of locomotives 

In Section V there 1s a very mteresting and useful 
account of the construction of non ships The section of 
necessity treats the subject generally, the scope of iron 
shipbuilding being so large The transverse and longitu- 
dinal methods of construction afè explained, an account 
1s given of the late Mr William Froude’s experiments 
with ship models, and as an @xample of recent practice 
we have the longitudmal section and deck plans of the 
ss Orent,ith a concise description of he: construction , 
afterwards che ngging 1s explained, with illustrations of 
the spairmg and sail plan of a full-rigged ship Then 
comes a short account of armoured wai-ships, with a 
description of H M S Polyphemus, the section concluding 
with diedgers, and axamples of specifications for iron 
ships to Lloyd’s rules 

Under the head of engineering works, the author gives 
a description of figating docks, the construction of unon 
roofs, the constrifttion of, and steain’ on, wrought-iron 
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girders There 1s a very clear analysis of the stiains on 
the struts and ties in the lattice girder , the construction 
and sectional area of each strut and tie 1s worked out, 
next the suspension bridge is discussed, the general con- 
struction being expla.:ned 

The last few subjects treated in the volume include 
the fire-engine and gas-engine, with several other short 
accounts of the newest inventions, concluding with a 
chapter on the strength of materials 

In the publishers’ preface we read that the present work 
is intended to furnish a rehfble guide to practical engineers 
and others connected with the engine-shop and bulding- 
yard This end has been most satisfactorily accom- 
plished, and both authors and pubhshers may be con- 
gratulated on having placed before the public a most 
useful book, the printing 1s exceedingly clear, and the 
illustrations in the text good, the separate series of 
engraved plates add much to the value of the volume, 
without which many long descriptions would have been 
necessary The book deserves a place in every technical 
library m the country . Those learning any branch of 
mechanical engineering will do well to study it, for it 1s 
one of the few really practical works published 


OUR BOOK SHELF 


Catalogue and Handbook of the Archeologzcal Collections 
an the Indian A¢useum: Part II By John Anderson 
(Calcutta ) 

WE have already drawn attention to the first part of this 

excellent Catalogue, which thoroughly fulfils 1ts promise 

of being not only an exhaustive ligt of the valuable ob- 
jects in the Indian Museum, but a scholarly guide to them 
as well The second part 1s occupied with Buddhist, 

Jain, Brahminica], and Mohammedan sculptures, and with 

the collections from Southern India, Persia, and other 

parts of the East Appendixes have been added at the 
end of the book, including two by Prof Warden and Mr 

Growse The work will be of great value to students of 

Indian archeology, and more especially to those who are 

devoting themselves to Buddhisticiesearch The Indian 

Museum 1s naturally a storehouse of antiquities throwing 

hight on the past history of India and its relations with 

the West, and these have now been brought to the know- 
ledge of scholars in a thoioughly satisfactory way 





LETTERS TO THE EDITOR 


{ The Editor does not hold himself responsible for opinions expressed 
by his correspondents Nether can he undertake to return, 
or to correspond with the writers of, resected manuscripts 
“No notice rs taken of anonymous communications 

[The Editor urgently reque&ts correspondents to keep their letters 
as short as possible The pressure on hes space ts so greai 
that it is tnpossible otherwise to insure the appearance even 
of communications containtng interestingand novel facts ] 


_ Barnard’s Comet 


LasT night (September 22) this comet was well seen in the 
3-foot telescope Itwas luge (at least 4’ over), brighter to the 
middle, but without nucleus, a position was Tneasured from a 
famt star mvolved im the light of the head At 8h zom the 
position by circle reading was a 19h 45m 50s , and 117° 16’ 30" 

A A COMMON 

Eahng, September 23 


Ed SER 


The Krakatoa Eruption 


By this moining’s post I have received,“in a rather 10und- 
abput way fiom India, a tfanslation of a Dufch account of the 


Krakatoa eruption, which, if you have ‘hot had it alieady, seems 
e 
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to contain some interesting variations on, 01 additigns to, the 
mass of matte: that you have alieady printed on that subject 
Indeed the only postscript that could now be well added to it is 
the comfoitable and encouiaging discovery of the late French 
scientific expedition to the effect that the eruption 1s now posi- 
tively ove: The Batavians, as you aie piobably aware, feared 
that anothei eruption was piepaling, in consequence of the 1m- 
mense numbei of stones still beng ejected and clouds of smoke 
emifted But the Fiench savannis discovered that no stones 
were being thiown up, only immense quantities of them tumbling 
down the mountain’s sides, and this because the material, of 
which those new sides of the mountain aie now composed, 
1s so extiaoidinauly firable that the heat of the sun each day 
breaks them up, and the quet force of giavitation brings the 
pieces galloping down the steep slopes, and plunging at Jast mto 
the sea, to the danger of passing vessels,—but only by day, and 
when the sun is shining, foi at night everything 1s quiet, and 
if by day and night a cloud forms above the motntain-top, it 1s 
neithe: smoke noi gaseous emanation, but meiely the infinitely 
fine powdery matte: of the bioken-up and rolling stones of the 
day using mto the an and moving along with its curients up 
along the slopes which have been waimed by the sun 
C Piazzi-SMYTH 
15, Royal Teriace, Edinbuigh, September 15 





The Sky-Glows 


I was not awaie before reading Mr Leslie’s letter in 
NATURE of the 11th inst (p 463) that any of the phenomena 
supposed to be connected with the volcanic dust had been seen 
before the eruption of Krakatoa in May 1883 Would the 
whole text of the description of those seen in February 1883 in 
Natal, from which Mr Leshe gives a quotation, indicate them 
to be exactly simila: to those seen since the great eruption? 
Where can a desciiption of them be found? 

The remaikable suusets 1epoited as seen m Mauitius after 
May 1883 and before the gieat eruption of Krakatoa, were by 
some attiibuted to the eaflier volcanic disturbance, wnile others 
have expressed doubts whethei they were really simlar to those 
so genelally noticed last autumn and winter 

It was not in the least the purpose of my forme: letter to 
imply the necessity of visiting a mountamous country to see the 
red corona round the sun, I am awaie it 1s still plamly visible 
in England, and do not doubt even ın London in fanly clear 
weather, having observed it when there in May fast, not only with- 
m an hour of sunset or sunuse, but at all times of the day Butl 
wished to draw your 1eaders’ attention to the fact that this 
corona is much better seen in the cleaie: an at great altitudes, 
where also it 1s not necessary, as in England, that the sun be 
hidden by a cloud for ıt to be well seen 

I had not seen it stated before that the phenomena have been 
visible m England fo. yems past There is much moe to be 
seen than a ‘‘ blanching of the sun,” as Mr Leslie calls it, so 
that perhaps we are not both discussing the same phenomenon 
Besides the bluish or gieenish light immediately round the sun, 
which is not very striking, there 1s a broad red o1 biown band 
beyond, whichisso Has this been seen m England pievious 
to last Novembe1 ? It has been habitual for me to scan the 
neighbourhood of the sun fo. halos duimg twenty-five years, 
and I neve: observed ıt previously to the date mentioned It 1s 
tiue that the cicumstances favourable for producing halos are 
unfavourable for seeing the red ring, nevertheless, since the 
latter fst appeared in November I have not unfiequently seen 
it at the same time with a halo Itas also true that I saw por- 
tions of this 1ed img some days before I 1ecogmised them as a 
new phenomenon, but then they weie only visible in gaps 
between clouds, so that I took them to be on thin cloud, and 
simply examples of the nacreous hues of thin films, any laige 
extent of sky would probably have enabled me to peiceive 
then true chaiacter It is*herefore very difficult fo. mg to 
believe that the corona was visible ın this countr#*much, if at 
all, before last November 

Whether the phenomenon 1s ordinarily noticeable m volcanic 
countries I have not learnt , information from observers in such 
places would be of much value towards the elucidation of this 
interesting question I gather fiom Prof G H Stone’s state- 
ment (NATURE, vol xxix p 404) that a somewhat simular 
appearance 1s commonly visible ın Colorado, where ıt may*per- 
haps be attubuted to the higher layers of dust of that very dusty 
region ° T W BACKHOUSE 

Sunderland, September 20 
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THE glowing sunsets having reappeared, though fai less 
bitlhant tha; in Novembe: and Decembe last, I send you a list 
of the most 1emaikable of them which have been noticed at 
Clanvaux, m the Department of Aube They appeaed with 
the same features as have been so often described in NATURE, 
and were especially glowing on the following days —-November 
25, 27, 28, December 12, January 7, 12, August 6, 22 (feeble. 
sky not qute bright), and 23 (more biilliant), September 10 
(feeble, bright sky, beautiful pink coloration in the east) and 
17 (bright sky, bright pmk coloration one hour after sunset), 
When the sky 1s bright, the use of the moon is preceded, for 
neatly one hom, by a bight illumination of the shy 


Clavaux, Aube PK 





+ 


For the last fou. evenings, the r5th, 16th, 17th, and 18th, and 
again to-night, the colom of the sky fiom 20 to 25 minutes after 
sunset has taken that deep magenta glow looking very like the 
effect of a gieat fire, only lighter m tone Last night, the 18th, 
this lasted until after 7 o’clock, and stars were then shining 
through it as they do though an aurora 

The reappearance of these glows was to be expected, as the 
haze and iuddy glow about the sun by day has, so far as I have 
been able to see, never really been long absent since attention 
was first drawn to ıt last autumn I have now received a letter 
fiom Sydney, dated July 24, m which the writer says ‘‘ Since 
we have been in the Southern Hemuspheie the sunsets have 
certainly had more striking coloms, and on many occasions I 
have seen that peculiar magenta or mauve tint in the sky like 
aurora, only bluer m colour, while the sky has been very white 
Just before sundown ” The writer of the above 1s used to the 
look of the sun and sky, being an officer on board a mail steamer 
I had suspected that absence of colour more or less in the sunsets 
heie during our summer might be owing to the position of the 
sun rather than to any diminution m the quantity of vapour in 
the higher atmosphere, and had asked the writer of the above to 
note as he went south, in their winter, whether there was any 
increase 1n the colour of the after-glows, &c, being led to 
think this might be the case from 1eading the report of Mr 
Neison, Director of the Natal Observatory, in which he speaks 
of having ‘‘ first observed these phenomena in February 1883, 
from which time they mcreased ım imtensity until June, after 
which there was an interruption until the month of August,” 
This led me to expect a etun of strongly marked colour in our 
afte1-glows in autumn, increasing probably in mtensity and dura- 
tion during om winter months, when the weather 1s clear enough 
to see the sky Rost, LESLIE 

Moira Place, Southampton, September 19 





The Diffusion of Species 


THE vast and altogether exceptional assemblage of Salpæ men- 
tioned in NATURE (September 11, p 462) by the Duke of Argyll 
as having been observed by him whilst recently cruising in the 
Hebridean seas, was due, m all probability, to the exten- 
sion In a noith-easterly dnection of the ordinary surface-current 
of the Atlantic, 01 to an unusually long continuance of steady 
south-westerly wind, the effect of which would be to drive the 
supeificial water of the Atlantic before it to the British coasts, 
and, with the water, the enormous multitudes of Salpz which 
are occasionally to be met with ın the latitude of the Canaries 
and Cape Verd Islands 1 
_ During voyages to and fiom Bengal, wd the Cape, ım the 
good old days of sailing vessels, I repeatedly came across vast 
aggregations of these creates, my attention having been specially 
called to them whilst engaged as I generally was for many hours 
by night as well as by day, in using a towing net from the stern 
ports for the capture of natural history specimens 

On my last voyage fiom Bengal m 1857 the ship sailed through 
some fifty o1 sixty miles of whatethe Duke aptly describes as 
Salpa soup, «md which looked exactly lixe boiled tapioca The 
quantity of Salpæ present ma bucket of the sea-wate: was, at 
least, equal m volume to the volume of water, but then the 
bodies of the Salpæ themselves consist m ieality of more than go 
per cent of water, On the occasion referred to, almost the 
entire mass consisted of a small species of Salpa about an inch 
in length, but nevertheless large enough to rendei the bright 

+ 

T As 1s well known, vast assemblages of Salpæ and kindred forms constantly 
occur at the surface m Arctic and Subarctic seas during the prevalence 
of moderate weather ° 


NATURE 


| Sept 25, 1884 


kd 

yellow digestive cavity of each, which ıs about the size of the 
smallest pin’s head, distinctly vistble This was invaumably full 
of ceitain species of oceanic diatoms the endochrome of which 
imparted the yellow colon It 1s woithy of 1emark that in the 
case of the Salpze, as well as many othe: orgamsms holding a 
yet lowei position in the animal scale, there undoubtedly exists 
a selective power which enables them to pick out certain kinds 
of food in the midst of a superabundance of different Rinds 

In the tiopical Atlantic and Indian Oceans also I have seen, 
dung calms, mmense numbeis (though not to be compared 
with the gathenngs of the smalle: Salpze) of the large: chain 
Salpa These sometimes attain a length of from 8 to 10 mches, 
and have stomachs as large as a good-sized marble o1 hazel-nut 

But the most interesting assemislage of the lower forms of 
pelagic life was noticed by me about 200 miles fiom Ceylon, 
durmg a dead calm of fou days’ dmation, when the sea was as 
smooth as a mirror, and tndisturbed save by its nevei-ceasing 
majestic swell Deep down, as fai as the eye could penetuate, 
were to be seen numbeis of brightly coloured wate: -sngkes, deli- 
cately tinted ‘‘Venus’s girdles,” ‘‘Velellx,” and countless 
multitudes of those more minute living things which, though 
barely visible as mere specks to the unaided vision, are full of 
beauty and interest when observed unde: the micioscope Such 
acalm 1s a veutable pandemonium to the ‘‘skipper,”—to the 
naturalist ıt 1s a paradise GeC WALLICH 

September 14 


asi a Bie 
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I AM specially interested ın the Duke of Argylls letter on the 
above subject (p 462), being a 1esident during neatly half the year 
in the most southern of the Hebrides Hus Grace 1s’so competent 
a naturalist, and so accurate an observer, that I assume at once 
he had evidence which satisfied himself that an adder swam from 
Mull to Iona Still I must be pardoned if I say that your 
readers have not been supplied with the proofs which have satis- 
fied his Grace A boy and guni in Jena, who, I presume, had 
never seen an adder m their hives, killed’ a creature in the sea 
thee Might it not have been an eel? 

As regards distribution of species I may mention the follow- 
ing in this island (Islay) we have multitudes of sfoats but not 
a single weasel, while I @m mformed on trustworthy authority 
that in the neighbowng island bf Colonsay there are many 
weasels but not a single stoat R Scor SKIRVING 

Sunderland House, Islay, September 18 
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Shifting of the Earth’s Axis 


In the very interesting address of Prof Young (NATURE, 
Septembe: 18, p 501) he refers to the varrability of the earth’s 
axis, and states that a change of 1” per century has been detected 
at Pulkowa, but that ‘‘ the Greenwich and Paris observations do 
not show any such result ” Now only last year, in the ‘“ Pyia- 
mids and Temples of,Gizeh,” I had (p 126) noted that the 
Greenwich observations dad appear to show a change, and that 
a change of the same amount and same direction as is stated by 
Piof Young for Pulkowa the obsef vations of this century show- 
ing a decrease of 1” of latityge per century, or with those of 
Maskelyne a deciease of 1” 38 pei century 

This change I adduced as conoboratmg the result shown by 
fom very accurate orientatons of the earhest buildings, the Gizeh 
pyramids These structures, whose errors are but a few seconds 
of angle, agiee in standing as much as 4’ or 5’ to the west of the 
present north This would imply aghange of about 5” o1 6” per 
century in the dnection of long 120°, a result quite comparable 
to the motion of 1” o 1” 4 per century in long 0° and 30° Such 
a change might be effected by, causes which aie beyond ou 
obseivation , as, for instance, unBalanced ocean circulation equal 
to a ming of water only 4 square miles in section moving ata mile 
an hour across the poles If this motion of 6” per century in 
long 120° 15 still ın action, we might now expect to find a change 
of about 5” in the meridian determinéd at the beginning of the 
Ordnance Survey, a ground of observation which should not be 
neglected 

Bromley, Kent 


W M FLINDERS PErRIE 





Salmon-Breedińg 


Mr Francis Day’s interesting communication last week (p 
488) on this subject ıs likely to attract more attention from biologists 
and pisciculturists {han any other recently.asceitained fact in the 
natural history of the Salmonide, antl it opens the laige qyes- 


Sept 25, 1884 | 


tron how the migiatory mstinct became established in certain 
members of the family, when it appeais not to be physiologically 
indispensable to them At the period of migration, when the 
smolts are fit to go to the sea, they evince, I believe, the ut- 
most restlessness (luke all migratory animals), and frequently 
leap out of ghe fresh water in which they are confined, and die 
on the banks This has taken place year after yea: in the 
nursery ponds on the Plenty Rive1, Tasmania, where it was 
first placed beyond question that a migratory salmonid could 
remain and breed perfectly freely year after year ım fresh water 
On January 20, 1866, Mr J A Youl, CMG, sent out to 
Tasmania a consignment of salmon, salmon-trout, and biown 
trout {S fario Anson) On fune 25, 1869, several paris of the 
salmon-trout, then weighing in some instances more than a 
pound, were busy nesting, the result being that many thousands 
of fry from their ova were subsequently sent to stock other 
rivers The imprisoned salmon-tiout have continued to bieed 
for several years in succession, but there has been noticed in 
them a tendency to become stenle as they giow older There ıs 
also some reason to believe that Salmo salar has bred in the 
ponds on the Plenty Two young specimens which, from cer- 
tain cucumstances, the Commissioners believed to be true 
salmon, were sent to Dr Gunther for examination, with full 
infomation as té their ongin and history, and he, while ex- 
pressing his reluctance to give a, decided opimion, stated that 
they ‘presented all the anatomical characters of $ salar” 
Full details of the breeding ın fresh wate: ot S ¢rutfa will be 
found in ‘* The Acclimatisation of the Salmonidee at the Anti- 
podes—its History and Results ” ARTHUR NICOLS 





A Sea Monster 


A FRIEND of mine, Capt W Hopkins, of the schoone: Mary 
Ogilvie, who has just retyrifed from a voyage all round Australia, 
has given me the following mformation, which I forward you 
for publication, not so much because of its interesting characte, 
but ın order that othe: travellers may thhow some light upon the 
character of the animal, which, if an Octopus, must be of much 
larger dimensions than those usually nfet with On June 15, 
when in S lat 21° 37’ and E*long 113° 49’, about five miles 
off the Exmouth Gulf on the western coast of the continent, he 
saw an immense cieatme which he took to be a species of 
Octopus Has attention was drawn to ıt by a perfect cloud of 
sea buds, and at fist he naturally thought ıt must be a dead 
carcass On appioaching it, however, he found it was alive, 
and sluggishly dispoiting itself In shape it was hke a violin, 
but of immense size, with some six feeleis about the greater 
diameters of the violin It lay almost flat upon the water, was 
of a dark guay above and lighter gray below, and was contimually 
elevating one of its feeleis, apparently twice the thickness of a 
man’s arm, to a height of from six to eight feet It appeared 
to be vomiting, and as the birds were evidently feeding, that 
accounted for their presence in such numbeis Its size was so 
great that, had it gfasped the vessel, ıt could easily have cap- 
sized ıt The captain therefore got out of the way as quickly 
as possible, and without making definite measwiements , but a 
large whale in the vicinity looked quite dimmutive Itis a pity 
that something more exact as tosize isnot avatlable, but I think 
the description is sufficient to convey an idea of the natwe of 
the monster All along the northein and westein coasts of the 
continent vast shoals of pumgce, in portions varymg in size fiom 
ordinary gravel to about a foot in diameter, and completely 
covered with barnacles, were passed through 

Sydney, NS W , August 4 ẹ ALFRED MORRIS 








"= e| Ee 


ce ee Hail 
WILL any of your readers kindly oblige me with particulais 
of the foimation of a hailstone, and the effect groduced upon it 
by falling though the air How does ıt become fiozen ? increase 
in size? and what are the cond:tions foi its inciease ? up to what 
pomt m its passage does it increase? what effect has temperatme 
upon ıt ın rts downward careei? after a ctam point m its fall 
should ıt not theoietically decrease in sıze ? does it do so actually ? 
how is it that large: stones generally fall ın tropical o1 hot 
climates dung thunderstorms than we witness dwing ow 
English winters? Does a raindrop increasg in size as it nems 
the earth? Ifso, please gyve reasons a D 
basbon, September 1 ° 


The best account of the formation of hail 1s given in Ferielse! the Director-General, Army Medical Department 
g 
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“ Meteorological Researches for the Use of the Coast Pilot,” 
Part II p 85, a brief résumé of which 1s given m the ‘‘ Encyclo- 
pedia Britannica,” article Meteorology, p 132 —ED ] 





THE“ COMMA-SHAPED BACILLUS, ALLEGED 
TO BE THE CAUSE OF CHOLERA? 


W ITH a view of studying the phase which the cholera 
question has now entered upon, in consequence of 
the publication of the results of the investigations of the 
German Cholera Commission ın Egypt and India, I 
availed myself of the opportunity which the present 
vacation at the Army Medical Schoo} afforded of pro- 
ceeding to Marseilles, where the disease has been preva- 
lent since the end of June Sur Joseph Fayrer was so 
kind as to enlist for me the valuable assistance of Dr Le 
Roy de Méncourt, Médecin en Chef of the French Navy, 
who in various ways did his utmost to further my wishes 
Dr Marroi, the Chief of the Sanitary Department in 
Marseilles, was so good as to introduce me to the 
authorities of the Pharo Hospital, where the cholera 
cases are treated, and where, with the permission of the 
principal medical officer, Dr Trastour, I was able to 
renew my acquaintance with the disease, and to collect 
material for studying afresh the microscopy of the intes- 
tinal discharges 
Before, however, 1eferring to the results of my own 
observations, ıt will be convenient to epitomuse the pub- 
lished history of the German Commission , to point out 
the salient features of the results of therr investigations 
in Egypt and m India, and to make a few brief com- 
ments on such of the circumstances and conclusions as 
appear to call for notice Shortly after the arrival of the 
Commission in Egypt, Dr Robert Koch reported, on 
behalf of himself and his colleagues, that no special 
micro-parasites had been discovered in the blood, the 
lungs, the spleen, the kidneys, or ın the liver in cholera, 
but that the intestinal mucous membrane was permeated 
by certain Bacill: which nearly resembled in size and form 
the Bacilh found in glanders As is well known, these 
Bacilli are straight, and are, in fact, uncommonly hke the 
ordinary muicrophytes associated with decay Dr Koch 
also states in connection with this subject that he had, 
previous to proceeding to Egypt, found similar Bacilli in 
the intestinal mucous membrane of four natives of India, 
but that he had then looked upon them as due to merely 
post mortem changes When he came to Egypt, how- 
ever, and found these same Bacill m the mtestines of 
perfectly fresh cases, he felt that an important link was 
furnished towards establishing the identity of the disease 
in Egypt with Indian cholera 
It 1s highly probable that the specrmens from India 
which Dr Koch had exammed were those which were 
sent, at the request of the Imperial Health Department in 
Berlin, by the Sanitary Commissioner with the Govern- 
ment of India These consisted of numerous dry cover- 
glass specimens -of blood which I had collected from 
several cholera patients, and of portions of the viscera of 
four natives who had died of the disease All these were 
examined by me before they were despatched, and por- 
tions of each were reserved for further study I had 
heaid nothing further of them, but the publication of the 
1emarks above referred to in Dr Koch’s Report of Sep- 
tember 17, 1883, from Al@xandria, recalled them to ,my 
mind, aud I was glad to infer that my oWn negative 
results had been confirmed in Berlin As alieady ob- 
served, no importance had been orginally attached to 
the organisms which were present in the mtestinal mu- 
cosa During the last six months I have examined 
hundreds of stained microtome-sections of these four, and 
of other specimens of cholera intestines ın my possession, 
and have found that, when the mucosa 1s infiltrated with 


¥ A Memorandum by Surgeon-Mayjor Timothy Richards Lewis, M B, 
As.istant Professor of Pathology, Army Medical School Communicated by 
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mıcrophêtes at all, they are either Micrococci, Bacteria, 
ot long-oval, and straight Bacilh 

In the Report of the Commission, dated Calcutta, 
February 2, 1884, Dr Koch, however, announces for the 
first tihe that the specific Bacillus of cholera 1s curved or 
comma-shaped, and not straight, so that apparently it 
had become necessary to abandon the microbe first fixed 
upon Assuming that the four specimens fiom natives of 
India which had been examined by Dr Koch were those 
which passed thiough my hands, the evidence they 
furnish seems to be ın accordance with this view, as in 
not one of them have I been able to detect any invasion 
by unmistakable “commas,” though at least one of the 
specimens may fairly be characterised as abundantly in- 
filtrated (ın the manner described by Dr och) by straight 
(and as I prefei to call them) putrefactive Bacili Judg- 
ing from my own experience, therefore, any extensive 1n- 
filtration of the intestinal mucous membrane m cholera 
by comma-shaped Bacilli must be exceedingly 1a1e , and 
this, I beleve, is hkewise the experience of the members 
of the late Fiench Cholera Commussion, MM Stiaus, 
Roux, and Nocard, whose acquaintance I had the plea- 
sure of making at M Pasteur’s laboratory on my return 
through Paris 

Whilst at Marseilles I had, as already stated, opportu- 
nities of observing numerous specimens of choleraic 
excieta, and found that comma-shaped Bacilli were, more 
or less conspicuously, present in all of them, though in 
some instances more than one slide had to be examined 
before any could be satisfactorily detected It may also 
be mentioned that some of the discharges in which these 
organisms were present manifested an acid reaction when 
tested with htmus paper As Dr Koch himself remarks, 
the proportion which the comma-shaped Bacilh bear to 
other organisms in the dejecta varies greatly In some 
instances only one or two specimens are to be found in 
the field of the microscope, while in others they are very 
numerous, and Drs Nicatı and Rietsch (who are at 
present engaged in the study of the disease at Marseilles) 
were so kind as to show me a spec men of choleraic 
material they had obtained from the small intestine, in 
which the “commas” existed almost to the eaclusion of 
all other organisms This 1s a condition, however, which, 
I understand, 1s exceedinglv rare On the other hand, I 
have seen samples of choleraic dejecta in which totally 
different organisms prevailed to a hke eaclusion of othets , 
and in one instance at Marseilles spirilla of various sizes 
and forms were the most conspicuous of the micro- 
organisms present So fai, therefore, the selection of the 
comma-shaped Bacilli as the materzes morbz of cholera 
appears to be entirely arbitrary 

Dr Koch and his colleagues have adduced no evidence 
to show that they are more pernicious than any other 
mucrobe , indeed, as a matte: of fact, che sole argument 
of any weight which has been brought forward in favour 
of the comma-shaped Bacillus beg the cause of cholera, 
is the circumstance that ıt 1s more or less prevalent in 


°” every case of the disease, and that the German Commis- 


sion had not succeeded in finding it ın any other With 
regard to the suggestion that the cholera process may in 
some way favour the growth of these Bacilli, and that 
these are not necessarily the cause of the disease, Dr 

Koch 1emarks, in the Report from Calcutta above cited, 
that such a view 1s untenable? inasmuch as 1t would have 
to be asstffmed “that the alimentary canal of a person 
stricken with cholera must have already contained these 
paiticular Bacteria, and,*seeing that they have invariably 
been found m a comparatively laige number of cases of 
the disease both in Egypt and India—two wholly separate 
countries—it would be necessary to assume, further, that 
evaty mdrividual must harbour them in his system This, 
however, cannot be the case, because, as already stated, 
the comma-hke Bacilli age never found except in cases of 
cholera ” 


me amain oe 


Had Dr Koca and his colleagues submitted the secre- 
tions of the mouth and fauces—the very commencement 
of the alimentary canal—to a careful microscopic ex- 
amination of the same kind as that to which they have 
submitted the alyime discharges, I feel persuaded that 
such a sentence as the foregoing would notehave been 
written, seeing that comma-like Bacilh, identical ın size, 
form, and in their reaction with aniline dyes, with those 
found in choleraic dejecta, are ordinarily present in the 
mouth of perfectly healthy persons * 

There 1s no diffculty in putting this statement to the 
test, and to any one acqu&inted with the methods 
ordinarily adopted for staining and mounting fungal 
organisms of this character, no special directions need be 
given The procedure followed by me to demonstrate 
these “commas” in the saliva 1s precisely that adopted 
fo. finding thera in the dejections A little saliva should 
be placed on a cover-glass (preferably in the morning 
before the teeth are brushed) and allowed to dry 
thoroughly, either spontaneously o1 aided by a gentle 
heat The dry films thus obtained should be floated for a 
minute or two with one or other of the ordinary solutions 
of aniline dyes adopted for such purposes, such, for 
example, as fichsine, genfian-wolet, or methylene blue 
The cove: should then be gently 11nsed with distilled water, 
and the film re-dried thoroughly The preparation may 
now be mounted in dammar varnish o: Canada balsam 
dissolved ın benzol, and should be examined under a 
1/rath or 1/16tn of an inch o1l-immersion lens 

Asm choleiaic discharges so in the saliva the number 
of comma-shaped Bacilh will be found to vary greatly in 
different perscns, and at different times in the same 
person Sometimes only one or two “commas” will be 
seen in the field, at others a dozen may be counted, 
and, occasionally, little colony-groups of them may be 
found scattered here and there throughout the slide 

It may be remarked in passing, and as bearing upon 
what has been already said regarding the general absence 
of comma-shaped Bacteria from the intestinal mucosa 
itself, that they do not appear to manifest any special 
tendency for attacking the decaying epithelial scales of 
the mouth, bu: that, on the contiary, they are for the most 


T Since this Memorandum was submitted, I have observed that Dr Koch 
states, in his recent address on the subject, that, after his return te Berlin he 
had examined, amongst other things, the secretions of the mouth for comma- 
shaped Bacilh, but had found none, and, further, that he had consulted 
persons of mich experience in bacterial researches as to whether they had 
ever seen such organisms_and was told that they had not - 

It may be of assistance to future observers if 1 give the dimensions of half- 
a-dozen comria-shuped Bacı li as found im each of the following —{a) In the 
alvine discharges cf three cholera-affected persons , ()1n the small intestine 
of a person who had died of the disease arid in whom"they existed almost to 
the eaclusion of otner organisms, (c) m a cultivation of then in Agar-Agar 
jelly , and (£) in the secretions of te mouth of three healthy persons, ranging 
from four to fifty years of age The measurements were made (with the 
valuable assistance of Mr Arthur E Brown, B Sc Lond ) under a magnify- 
ing power of roco diameteis~-a Powell and Lealands 1/16th of an inch oil- 
immersion le 1s, with a wide angle condenser, being used 


LENGTH AND Wiptrs (in MICRO-MILLIMETRES *) OF CoMMA-SHAPED 
BACILLI IN CHOLERgIC MATERIAL 


a Alvine discharges Intestinal Cultivation 
os contents in Agar- 
I II III (autopsy) Agar jelly 
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x 24X040 = 20X0 60 11X00 25 20aX%0 40 x 6X0 40 
2 260X040 = 25X0 65 r BXo 35 x 2X0 40 x 4X0 60 
3 20X050 = 32X070 2oXo ĝo 15X045 1t 8X0 50 
4 22X045 39X0 70 30X0 70 1 3X0 60 20X0 50 
5 z 8xo 35t 25X0 6o 22X0 sp 21X09 sot 26Xo 45t 
6 1 5X0 35 @ 22X0 50 t 6Xo 40 12X0 50 rrX0 35 


LENGTH AnD WIDTH (IN MICRO-MILLI METRES *) OF Couwa-SHAPED 
BACILLI tn SECRETIONS OF THE MOUTH In HEALTH 
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part found free in the fluid, the epithelium being studded 
with other bacterial forms 

Persons who have not been in the habit of exammuing 
dried saliva-films will probably be surprised at the number 
and varæty of the organisms which are, more or less, 
constantly to be found in the mouth, and especially at 
the number of spinlla with which the fluid is generally 
crowded 

The alvine discharges in cholera sometimes swarm with 
precisely similar spiral organisms, and, indeed, as has 
long been known, the flut exuded into the intestines in 
this disease is peculiarly suitable for the growth of these 
and alied microbes But, so far as my own experience— 
dating from 1869—of the micioscopic examination of 
such a fiud goes, all the microphytes ordinarily found 
in 1¢ are’likewise to be found, to a greater or less extent, 
in the secretions of the mouth and fauces of unaffected 
persons And with reference to the comma-like Bacilli 
found ın cholera, to which such virulent properties have 
been ascribed, I shall continue to regard them as identi- 
cal in their nature with those ordinarily present ın the 
saliva until ıt has been clearly demonstrated that they are 
physiologically differené 

Pathological Laboratory, Netley, September 1 





FORESTS IN COBURG, GERMANY, AND 
RUSSIA 
A BLUE-BOOK under the title of “Reports by Her 
Majesty’s Repfesentatives abroad on the Cultivation 
of Woods and Forests m the Counties in which they 
reside,” has just been published by Messrs Harrison & 
Sons These Repoits are of an extremely intéresting 
character, and we gladly draw attent.on to them, appearmg 
as they do at an opportunt moment before the close of 
the Forestiy Exhibition at Edinburgh 
The Reports come from Coburg and Gotha, Germany, 
Norway, Russia, and Sweden, and in the form of an 
appendix 1s a précis by Dr Lyons, M P, of the Reports 
on Forestiy of the Umited States Depaitment of Agıı- 
culture In each one of these Reports much valuable 
information is given and information of a very vaned 
character Thus in the first we are told that the forests 
in Gotha consist of 85 per cent of pine and 15 per cent 
of other wood The principal timbgr-tiees are pine and 
beech, whereas the remaining sorts of wood, namely 
Scotch fir, spruce, larch, oak, maple, ash, birch, and elm 
are found only in small quantities o1 mixed with the othe: 
species The period duiingewhich the different woods 
are gradually brought into use ıs such that pme forests 
and mused forests shall yield as large an amount as 
possible of saleable trmber, whilst in the beech woods the 
greatest amount of wood as fuelis sought without allowing 
the trees to attain an age at which they would no longer 
pay the interest on the value of the soil Pine and beech 
wood in higher situations are, according to these pim- 
ciples, usually cultivated and worked in cycles of one 
hundred years, while spruce on the lower heights and 
in the plains are worked on an eighty years’ cycle 
The woods for protection on the high grounds aie 
subject to especial treatment, as no clear fellings take 
place, and care 1s taken to leave stangling groups of 
foliage trees equally distributed over the whole surface 
The usual rules followed aie early felling of the trees ina 
cycle of eighty years, leaving occasional large shelter trees, 
and utilising the ugdergrowth for ‘purposes of renewal 
The administration of the Domain forests in the Duchy of 
Coburg 1s carried on on scientific principles, and consists 
of regular felling at stated periods over certain ateas , 
pine timber trees are uqually cut every nanety years, while 
oak, ash, beech, birch, &c, are mot cut til after 120 
years’ growth å 
The Report on the general administration of Prussian 
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State Forests treats of their organisation, expenditure, 
and results, and points to the desnability of introduc- 
ing others than indigenous trees into the forests On 
the subject of education ın forestiy it ıs stated that 
the School of Forestry at Eberswalde campleted im June 
1880 the fiftieth year of its existence, and had at that 
period in all nearly 1600 pupils There ıs also a School 
of Forestry at Munden, and the half-yearly attendance at 
both schools showed in 1878 an average of 148 pupils, 
whereas ın 1880 the number had increased to 210 The 
attendance was therefore largely on the inciease, and it 
was then proposed to give voluntary education ın these 
matters to the “Jager Bataillonen” of the army This 
plan has, according to latest accounts, been attended with 
so much success that the education has become obligatory, 
and forms a regular portion of their service 

Fiom Russia a very elaborate Report treats, amongst 
other things, of the various kinds of trees found in Russia, 
with notes on their distribution, and some inte esting facts 
on the consumption of wood and the uses to which it 1s 
put, showing that house and ship building consume a very 
large proportion, and that the minor industries when put 
together form a not unimportant total Afte: showing the 
extensive destruction of forests that has been going on m 
different parts of Russia for some years past, the Report 
considers the question of plantations along railways, the 
object of which is to protect the track from snowdrifts, 
and a list of the best trees and shrubs for this purpose 1s 
given Cn the subject of tiee-planting on the steppes of 
South Russia, ıt 1s stated that Count Kisseleff, when 
travelling through several provinces in 1840 found, much 
to his surprise, amongst the German colonists not only 
good kitchen gardens but also flourishing plantations of 
forest trees The colonists had been obliged on every 
plot of land to plant a certain number of trees The 
first expeiiences, however, were so severe that many of 
the colonists preferred to return to Germany , those that 
remained were foiced to plant their allotments with trees 
which, with infinite trouble, they succeeded in doing, and 
these plantations are now a great ornament to the steppes, 
and from a climatic as well as an agricultural point of 
view have been of great umportance to the colonists, and 
have laid the foundation of the planting which 1s now 
carried out on the steppes in a scientific manner A 
forestry school was established, but closed in 1866, and 
the allowances for planting which had been granted were 
reduced to a minimum Since that, however, matters 
have been put on a more satisfactory footing, and planting 
is conducted in a systematic manner 





STONE HATCHETS IN CHINA 


TL ITTLE has yet been done to illustrate the Stone Age 

in China, and this is very likely to be true for some 
time to come from the fact that the people of the country 
worked ın metals four thousand years ago 

To begin with the Han dynasty, BC 206 toAD 220, 
one chief source of revenue was iron in those days, and 
Shans: had grown rich and powerful because of her tron 
foundries The correct Confucianists objected to the 
spirit of gain-seeking whyh they saw showing itself in 
the expansion of trade In the reign of Chagy, BC 80, a 
book was written on the salt and iron duties, which was a 
record of the views then maintained by the purists of the 
Confucian school in contrast with those of the political 
economists of that day The advantages of the encou- 
ragement of trade were detailed ın full, and the sympathy 
of the modern reader goes with the economists, who saw 
that the strength and prosperity of the country must be 
increased by developing her resources The country was 
then old, and the stone hatchet period must be sought 
much earlier The same state of things existed in the 
time of Kwan chung, BC 700 Living before Confucius, 
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he could, a; M nister of the Tsi kingdom, encourage 
trade witho t opposition fronr the literary class Huis 
book speaks of the trade then existing between the dif- 
ferent parts of China and the outside countries, and men- 
tions gold as a product of the Ju and Han Rivers Pearls 
come from the south , jade comes from Tartary white 
ring plates come from the Kwun lun Mountain Money was 
threefold Pearls and jade were money of the first class 
Gold was money of the second class Knife money and 
cloth were money ofthe third class This being the state 
of things at the beginning of the seventh century before 
Chust, the stone hatchet period must be sought farther 
back It 1s said of the Emperor Cheng Tang, BC 1766, 
that he coined gold , andof the Empero: Shun, BC 2255, 
that he hid gold in the earth to check the covetous spirit 
of the people In the book of history 1s recorded the 
tribute which was offered to the Emperor from various 
parts of China inthe time of Yu, BC 2205 All the 
common metals were included among the articles offered 
Recently a stone hatchet was found near Kalgan in a 
mound forty feet high The mound belongs to a large 
collection of graves, large and small, about seven miles 
east of the city Yu cheu, and 110 miles west of Pekin 
An ancient wall, neaily round, twenty feet high and about 
eight miles in circuit, 1s still in existence there The 
nfound in which the hatchet was found 1s m the line of 
this wall—that 1s, the wall :uns north-west and southteast 
fromit Hence the wall-builders did not regard the mound 
as sacred, for ıt would not in that case have been made to 
serve the purpose of a wall to their city on the south-west 
side 
There is another lirge mound known as the grave of 
Tai wang Itis alittle to the east of the centre of the 
inclosed space once a city, and the principal road runs 
-through the city by this mound from eas: to west Rev 
Mark Williams of Kalgan, who found the hatchet, and was 
the fist foreigner to diaw attention to the old city, was 
struck with the general resemblance of the mounds, the 
wall, and the hatchet to what he is familiar with in Ohio 
So close was the similarity that ıt seemed to him to 
require that the same class of persons who made the one 
should have made the other 
A Chinese aichzological work of the seventeenth cen- 
tury, “ Fang yu ki yau,” mentions the city but not the 
mounds The city, it says, was built in the reign of 
Han kau tsu, BC 206 to 194 Han kau tsu gave to his 
brother Hi the title and principality of Tai wang, and this 
was his residential city The traces remain (it is added 
in this book) of nine gates A river from. the north enters 
the wall in the west, proceeds to the south-east, and from 
thence flows to the Tsz River This prmce was attacked 
by the Hiung Nu Taitars, and they must have taken the 
city, for he fled to his brother in Shensi, and was degraded 
tor a lower title of nobility for cowardice shown on this 
occasion Before this, m the mterval between the fall of 
the Tsın dynasty and the establishment of the Han, there 
had been two other persons who had beea styled Tai wang 
Hiang yu, who took the capital of the Tsin dynasty and 
burnt its palaces, resolved to_1estore the feudal system 
and made several kings 
Chiu hie was one of these, but he 1emoved shortly 
afte: to a different locahty After this there was another 
occupant d@this principality, Chen yu He was appointed 
by the ruler of Chau But soon Lieu pang subdued all 
China, and everything wasthanged Besides these persons 
there 1s mentioned ın the year BC 457 another Tai wang 
The account which speaks of him is in the “ Shih ki,” 
chapter \liu, where the author 1s relatmg the fortunes of 
theehouse of Chau The elder siste: of the Prince of Chau 
was the wife of Taì wang Whule brother and sister were 
in mournng foi their father, the former invited Tal wang, 
his biothei-in-law, to a feast, and diected the cooks to 
attack and kil him with their copper ladles, which they 
had first used in piesenting food to him. The widow 
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afterwards committed suicide with her hair-pm The 
object of the ruler of Chau in the murder was to obtain 
the dominions of the Tai wang for hımself The people 
of the locality, adds the historian, pitied the unhappy 
queen, and after her death named the mountafn where 
this event took place “the hill of the suicide with a hau- 
pin,” mo kt cht shan When the Pince of Chau had 
effected the murder, another work adds, he sent a mes- 
senger to his sister to say, “ To feel indifference for a hus- 
band's death because it was caused by a brother: would not 
be kindness To hate a brother for a husband’s death would 
not be right ? After hea-ing this speech she committed 
suicide, and the envoy at once followed her example and 
put an end to himself The feelings of the people were 
much stred by these events, and ıt seems hkely that one 
of the large mounds would be raised to the assassinfited 
Tai wang This however 1s not certain, and the number, 
names, and dates of other persons who bore the title are 
now beyond the reach of investigation 

Several pieces of broken pottery were found by Mı 
Williams in the neighbourhood of the motind, and their 
pattern 1s cifferent from modern crockery ware The 
small mounds are in groups chiefly outside the wall, and 
seem to be all placed .rregularly The hatchet ıs about 
five inches long, and 1s made of a black stone not heavy 
when held in the hand It resembles in shape those 
preseived in Ohio museums 

On the whole, as the reader of this account will agree, 
the highest of the two large mounds ıs most hkely the 
tomb of the prince assassinated, in the manner here 
described, in the year BC 457 Thé village in the centre 
and the large mound second ın size near it, popularly 
called Tai wang, probably indicate that a late: per- 
sonagé was buried there 

I should add to thi$ statement that there 1s in Kwan 

e 

chung a passage in the twenty-fourth chapter which 1s as 
follows —* Hwan kung, ruler of Tsı, asked Kwan chung, 
‘What produce is there in the Tai country ?? The philo- 
sopher replied, ‘ White fox-skins They are, however, 
dear to buy They appear in the sixth month, when the 
yang principle changes to yin If you, the ruler of Tsi 
offer to buy them at a high price, the people of the Tai 
kingdom will at once, fom the hope of gain, go out in 
force to hunt for them Tsı | eeps its gold and waits 
While the Tai people are hunting in the wilds and off 
their guaid, their enemies on the north, the Lai ti, will 
attack them, and in this case the Tai country will fall to 
Tsı? The ruler of Ts: adopteg this plan for obtaining 
possession of Tai, and sent envoys with money to nego- 
tiate for white fox-skins She King of Tai, hearing what 
they desired, said to his chief councillor, ‘The money 
offered to us by Tsı 1s the very thing for want of which 
we aie not equal to the Lait: people Itis fortunate that 
this proposal 1s madeto us’ He then ordered his people 
to go out hunting for white fgx-skins During twenty- 
four months they searched without finding any The 
Lai ti people learned that the Tai kingdom was not in a 
state of defence, and attackegl its northern fiontie: The 
Tai wang in great fear gathered his troops and posted 
them above a defile called the valley of Tai The invasion 
proceeded, and the Tai wang took his soldiers with him 
and submitted to Tsı So in less than three years Tai 
submitted to Tsi without its being necessary to spend 
any money on the purchase of the skins which Kwan 
chung praised ” 

This passage must by fair criticism be ascribed not to 
Kwan chang himself but to some unknown autho: of the 
age of the contending States three o1 four centuiies later 
There was no Taji kingdom in the time of Kwan chung, 
and invention ofthis soit was common in the period of 
the contending States Kwan chung‘had ascribed to him 
many expedients of statecraft which neve occurred? to 
him, and this of the fox-skins was amongst them 

JOSFPH EDKINS 
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' NOTES 

M JANSSEN has been appomted by the Pans Academy of 
Sciences to repiesent the French Government in the Congress 
which is to be held at Washington to determme the chorce of the 
first geographical meidian It 1s just to state that the original idea 
of a universal first meridian belongs to France, and that as far back 
as 1632 a decree signed by Louis XIII and p oposed by Caidinal 
Richelieu established a universal meridian on the island of Ferro 
This mendian was ultimately abandoned by Cassin: to gratify 
Lows XIV ’s pude, and the Paris one was retained by the 
Metiic Commission ın 1793 under the pietence that an arc of 
this meridian had been measured for determining the length of 
the unit of measure 

WE egret to announce the death of Di Heinrich Schellen, 
formerly duectoi of the Cologne Realschule, and author of two 
well-known works, ‘‘ Der electromagnetische Telegraph” and 
““ Die Spektralanalyse ” Besides these, Di Schellen published 
a book on arithfhetic, an excellent German version of Padie 
Secchi’s great work on the sun and vanous other works on 
physical subjects It was under his duectorship and by his 
effoits that the Cologne School was raised from the rank of 
** Burgerschulé” to that of “ Realschule erster Ordnung,” and 
that it attained the high reputation ıt now enjoys. He died in 
Cologne m the first week of September, aged sixty-six 
yeas 


WE iegret to announct the death of M. Jean Augustin Barral, 
the Perpetual Secretary of the Fiench Société d’Agriculture, 
and the chief editor of L’ Agriculture, a periodical of large 
circulation, and which, of all the Continental agiicultural papers, 
was ‘the most intensely devoted to thd adaptation of English 
principles of rural economy to French conditions M Barral 
was born in Metz ın 1820, and was a pupil of the Polytechnic 
School, where he was a repefiteur of chemistry for some time 
He became most intimately connected with Bixio, the editor of 
Matson Rustiqgue Bixio and Barral made two daring aero- 
nautical ascents from the Observatory giounds in 1850, when 
they ascended to an altitude of 18,000 feet, a height unsurpassed 
except by Glaisher and Tissandie: When Arago died he 
selected M Barial, who had acted as his secietary for a long 
penod, to publish his works The Banal edition contains twelve 
large octavo volumes, exclusive of the ‘‘ Astronomie Populane,” 
which fills fou. other volumes, and has been translated into 
almost every language M Bartal edited the Revue Horticole 
and the Journal d’ Ags tculture Pratgue for many years, 1t was 
on the occasion of the death of his friend Bixio that he resigned 
and started ZL’ Agricul’ure, of which he was not only the editor 
but also the proprietor He edited for ten years the Revue de la 
Presse Scventtfigue, an influential pape: whose publication was 
stopped after a brilliant existence of exght years M Baral 
was a very popula: chaiacte:, much appreciated in Pans, where 
his loss will be heavily felt Besides his edıtonal work he has 
witten some popular works on scientific topics, and he leaves a 
number of academical essays, of which some have been edited 
under the form of j amphlets 


Tue death is announced at Meran of Di Settarı, one of the 
authorities on Lepidoptera 


A WARSAW conespendent informs us*that on the 16th inst 
there died in that city Jakob Natanson, formerly Piofesso: of 
Chemistry in the pincipal school there The late Prof Natanson 
prepared caibamide synthetically by the acjion of ammonia gas 
on phosgene (COCI,) in 1856 Prof Natansom wiote many scien- 
tific papers ın the-Polish language , thè most valuable are a text- 
book of chemistry (‘¢ Kidtk: myklad chemu orgañieriéj ”) and < 


| apathy displayed in England 


treatise on organic chemistry He also improved the methods of 
determining the density of vapoms, 


Messrs CASSELL AND Co announce the forthcoming publi. 
cation of “ A History of British Fossil Reptiles,” with 268 plates, 
by Sir Richard Owen, KC B The edition, 1t 3s stated, consists 
of 170 copies only (each copy being signed by Prof Owen), and 
no further numbe: can be produced, as the plates from which 
the illustrations have been printed have been destioyed 


THE German Association of Natwalists and Physicians met 
last week at Magdeburg 


THE French Association for the Advancement of Science has 
decided that its next meeting will be held at Nancy The 
President of this session, which promises to be most interesting, 
will be M Friedel, membe: of the Academy of Sciences and 
Professor of Chemistiy at the Sorbonne The general secretary 
will be M Collignon, Piofesso. of Mechanics to the Ecole des 
Ponts and author of the text-book on mechanics used in almost 
every French academy 


THE autumnal meeting of the Iron and Steel Institute was 
opened at Cheste. on Tuesday, when Dı Percy, F RS, was 
elected President 


THE Social Science Congress has been meeting at Birming- 
ham dung the past week In the Education Department Mr 
Oscar’ Browning was President, and in his inauguial address he 
contrasted the ardent desne fo. a University education displayed 
by the Germans, who were content to beg to obtain it, with the 
Ou. primary education was 
organised m a manner which became more effective every year 
A complete system of Univeisity education which should lead 
the best scholars from the primary school to the University, and 
which should educate the bulk ofthe middle class, could not be 
said to exist This was a crying want, it paralysed the activity 
of England in many directions, and the want could not be 
adequately supplied without the initiative of the State On the 
Continent there might be too much theory and too little practice, 
but in England we had suffered until lately from having no 
theoretical training at all He advocated such a technical 
education as that by which the Continent had progiessed so 
much during the last half-centmy Contiasting Germany and 
England he showed how a youth naturally fitted for an aca- 
demic career could, howeve1 poor, by State aid go to the 
German University, while he had no such sme 10ad in England 
The best means by which this deficiency in our national hfe 
could be supphed, he thought, would be, first, by putting our- 
selves on an equality with othe, nations by determining that im 
every town m England of a ceitain size there should be at least 
one State school, where, for a very moderate charge, an educa- 
tion of the classical type should be given equal to the best which 
the country could supply, and that by the side of this, either in 
the same school o1 im a separate establishment, accoiding to the 
population of the town, there should be facilities for passing a 
curiiculum of modein education which should fit a man ether 
for a commercial o1 for a scientific career It could not be 
hoped that such schools would be self-suppoiting, and the time 
would come when the amoant co tributed by the Budget to 
national education would mark the national j®espexity —In 
a pape in the same Section, Dr H W Crosskey said that 
in orde: that science may be effectively taught in pubhe ele. 
mentary schools, ıt must be taught expe:imentally Actual de- 
monstrations must accompany the lessons at every stage It 
must be taught systematically and continuously The ‘ getting 
up” of some branch of science dung thiee or four monfhs as 
a ‘* specific subject ” is of httle use Special science demon- 
stiators must be appomted No man can be a good demonstrator 
who does not devote to the work the greater paittof his daily 
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life The ordinary maste: of a school has many duties to dis- 
charge He cannot by any possibility give any sufficient pro- 
portion of his time to the ait and practice of scientific demon- 
stiation By the peripatetic system experimental lessons can be 
given at every school, bya trained man of szience, at a moderate 
cost A central laboratory 1s erected in which experiments are 
prepared The demonstrator visits each school in succession, 
the apparatus beng brought by a hand-cait fram the laboratory 
The results actually attained in Birmingham were described It 


was argued that experimental teaching gives the death-blow to 
cram, and that the elements of oidinary education are letter 
mastered when the intellectual life of the schclars is aroused by 
The arrangements of the peitpatetic system will 
suffice until the Sixth Standard ıs passed , but special provision 
must be made for those lads who can rema.n a yea or two 
longer at school, and whose future employments render the ex- 
To meet the wants 
of this class, a school has been opened as an expeiiment m 
New Bridge Street, Birmingham, in premises belonging tv the 
Chan man of the Board (Mi George Dixon), who, at the cost of 
more than 20007 , has adapted them foi the purpose, and placed 
It is specially ın- 
tended for scholars who will have to beccme working-men, but 
whose parents can keep them at school after they have passed 
the Sixth Standaid, and the fee (3¢ a week) 1s adapted to their 
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tension of then scientific tiaining desirable 


them ent free at the service of the Board 


means There is a special master foi chemistry and metallurgy, 
anothe: master for mechanics and physics, a diawimg-mastet, 


and a mathematical master, a highly-qualiied scientific man 


being placed at the head Workshop instriction is provided, 


and includes a knowledge of the chief wood tools, and the 
piopeities of materials, while it supplenents the mechanical 
drawing of the schoolroom, and it 1s an ad to the study of 
——_"treoretreniamechanies~~Lhe-ceurse—of—isti uction is-arranged to 
It is not an attempt to benefit a few 
picked scholars, or to provide a highei-grade school for those 
able to pay high feees, but it ıs a continuation of the science 
tiaiming given by means of the per:pa-etie method in every 


extend over two yeais 


ordinary elementary school under the Board 


THE Americans are not content with ar Electrical Exhibition 
at Philadelphia, we see that there ıs to be another at Boston 
this year, opening on November 24 and closing on January 5, 
1885 Space and power to be found free, but theie is an 
entrance fee of ten dollars The obyect of the Exhibition 1s 
stated to be “to show the 1apid advancerrent that has been 


made in electricity, 1ts methods and appliances, and all tts 


possibilities and probabilities ” 


WE are requested to announce that the Fifth Annual Crypto- 
gamic Meeting of the Essex Field Club will be held on Fuday 
and Saturday, October 3 and 4, m Epping Foest The 
meeting will be under the direction of Dr Cooke, Dr H J 
‘Wharton, Mr Worthington Smith, Rey Canon Du Port, Rev 
J M Ciombie, Prof Boulger, Mi David Houston, Mr F J 
Hanbury, Mr Henry Gioves, Mr W W Reeves, Dr 
Spurell, and other well-known botanists Those wishing to 
attend the meeting should apply for piogrammes and tickets to 
the Honorary Secretary, Buchhurst Hill, Essex 


WT stated @ome months ago that Capt, Scheele of the Swedish 
rading barque Monarch, before leaving Sweden for Melbourne, 
had asked the Zoological Mufeum at Upsa a to lend him the 
necessary apparatus, vessels, &c , for deep-sea researches, with 
which request the Museum gladly comphed The results 
appear to have been so fiutful, that the Mew Vor} Herald 
and %he Sz, on the vessel recently arnving in New 
York, sent representatives on board, and devoted a great 
deal of space to desctptions of the collection made by 
“the intellagent Swedish seaman” The collection 1s, it 1s 
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stated, very nch, fillmg two hundied vessels, and contains many 
new varieties It will be forwarded to Upsala, while Capt 
Scheele proceeds with his scientific 1eseaiches during a voyage 
to the West Indies 


ONE of the most remarkable articles of export eve: despatched 
for scientific purposes fiom any countiy 1s without doubt the 
consignment which has just left Norway fo. Germany It 1s no 
less than fifty-two skeletons of Lapps, which have duing the 
summer been unearthed at Utsjok in Russian Lapland, and 
which an enterprising deale: of Waido has sold to various mu- 
seums and societies on the Continent at the piice of 6/ a piece 
Two of the sheletons are those of children, the 1est those of 
adults 


THE Beilin Academy of Sciences has commis ioned Di 
Georg Volkens, a young botanist, to pioceed to the sulphu- 
baths of Heluan, which are situated some 20 kilometres west of 
Cairo, in order to make a thorough investigation of the anatomy 
of desert plants, and micioscopical researches concerning the 
growth of these plants , 


UP to the present the Norfh Cape on Mage: Oe was con- 
sidered to be the northernmost point of Europe Capt Sorensen, 
however, has recently found that Cape Knivskjaei1odden, on the 
same island and west of the North Cape, hes 30” to the north of 
the latter, 30” of arc would correspond to about 926 meties 
The latitudes found by Capt Sorensen for the two capes me 
71° 10° 15” N for the North Cape, and 71° Io’ 45” N for Cape 
Knivskjaerodden . 


A SEVERE eaithquake occuied at Windsor, Ontario, at a 
quarter to three on the afternoon of September 19 Shocks were 
felt at"twenty minutes past two at Grasslake, Michigan, whee 
some school childien fainted with alam, and at Toledo, Ohio, 
and neighbouring towns The shocks lasted fifteen seconds, 
and in some mstances buildings rocked and their contents were 
displaced 


MM D Tovmast AND RADIQUET have biought out a new 
battery with two carbon electrodes The positrve electiode con- 
sists of a carbon plate placed at the bottom of a porcelain vessel 
and covered with peroxide of lead, the negative electiode con- 
sists of a carbon plate containing on its upper suface platinised 
coke The two plates aie separated by a sheet of parchment 
paper ‘The liquid used 1s a saturated solution of common salt, 
which must not completely cove: the uppe: plate The E M F 
on closed cucuit is o 6 volts i i 


IN a j aper on ‘Electric Liĝhthouses” M De Mentens gives 
Some very interesting figures n compaiing oil and electricity as 
iluminants The figues, he states, are taken fiom two memous 
by M Allard Asan example, the light at Dunknk, obtained 
fiom mineral oul, is 6,250 candles, which mm weather of mean 
tlanspaiency is seen for 53 km , if this be compared with an 
electric hght of 125,000 candles, it 1s found that the electe 
light 1s seen for 75 4km =‘ Thug, an increase m the illummat- 
ing power of twenty times only increases the penetiative distance 
22 hm o1 42 per cent If we now take a less transparent 
state, the ratio 1s reduced to an increase from 24 to 32 km or 
34 per cent Oh, lastly, ın very foggy weather the distances are 
37 and 46km, showimg an increase of 24 per cent Fiom 
these general figues M Allard has calculated that in foggy 
weathei in the Channel the luminous intensity with oil of 6250 
carcels ıs 3 805 km , fhen, if this be mcieased to an oul ilu- 
mination of 125,000 carcels, the luminous mtensity of 4 740km 
Now, comparing this with an electe light of 125,000 carcels, 
he finds the Iuminoys distance to be 4 696, or the penetiating 


powe of the electr® light 1s less than ® pei cent le s than mine- 
ial oil, wh.lst its cost, as*computed by both English and French 
tngineers, is from four to six times less than that of oil 
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Eis unfortunafely now no doubt that Phylloxera has | aleni) from West Africa, received on approval; a Ty 
spear in Rhenish Prussia. The districts of Heimers- | Cynictis {Cynictis penicillata), three Long-frontel .Gerbill 
Lohrsdorf in the valley of the Ahr are hopelessly | (Gerbillus longifrons}, born in the Gardens. 

ted and considered lost. Every effort is being made to 
vent the pest from spreading, 
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OUR ASTRONOMICAL COLUM NV. 
TH gthese appear to be determined to render themselves, THE FIGURE OF Uranus.—In a note communicated to the 
possible, independent of foreign countries. They | Reale Accademia dei Lincei, Prof. Millosevich collects the mea 
ays the Pharmaceutical Journal, established in Tokio a ae 2 lees beter he ao made by yarious ob 
fin See, re eee wee : and adds the results SEVEraL se 
xroduction of pharmaceutical chemicals on a large Rubens = TESH 13 e E ae pias 
Salieri ee ne Pie be Observatory of the Collegio Rom 
ita a capital of about. 40,000/, - as been | sures of Schiaparelli at Milan are 
rpose. Of this amount the Government has | Midler at Dorpat, as regards a vg 
e-half free of*interest for twenty years, besides | observers have failed to recognise, or at leas wha 
ee grant of land and erecting the necessary to, any measurable quantity, amongst them Engelma 















O similar company is taking up the utilisation Lassell, Marth, and Kaiser. it » is point eh might H TEXT 
epg ! i Meme pected to be readily settled if large telescopes were brought to 
aste. saké from the native breweries in the manu- | fear upon it, and particularly if the double-image principle of 
4 alcohol, and the manufacture of bleaching- | measurement were employed, a ie 
noa large scale has been commenced. Whether 

bject of ‘protecting ” the first of these enterprises or 
es Not appear, but we learn from the same authority that 
eased tax has-been placed in Japan on imported patent 
5, vand the nature of the articles to which this has been 
Stated to have largely affected the import of some 
untry® “Santonin, which was at one time 


st among the Japanese, decreased 20,000 ounces 


lasteyear, although the price was lower ; on the other 
consumption of quinine showed an increase. 








THE Lunar ECLIPSE on OCTOBER 4.—During thi 
the moon will be in a.somewhat bare partof the sky, 
one exception no star brighter than the tenth’ ma 
occulted while she is immersed in the eart 
between gh. 16m. and roh. 48m. One of the tent 
of which an accurate position is given in vol. vi. 0; 
Observations disappears at gh. 330m. 355. and. ré 
10h, 37m. 54s., the angles being respectively 137° and 
























; No. 
800 of Weisse’s Bessel, oh. R.A., disappears at roh. 45m. 245. 
at 100°, but does not reappear till 1th. 45m. 35s. (308°) when the p 
moon will have begun to emerge from the shadow ; this star is ou 
estimated 9 m. by Bessel. The times are for Greenwich, 


OLBERS’ COMET OF 1815:—In Nos, 2613-14 of the 
mische Nachrichten Prof. Krueger has printed the 
ephemerides for this comet calculated by Herr Ginze 
at least between the dates October 1 and January 1 
the epoch of perihelion: passage directly resulting from t 
putation.of the perturbations during the.present revolutio 
not fall before December 1886, the discussion of the o 
tions in 1815 left an uncertainty of <b 9°6 year in the 
revolution at the instant of perihelion passage in th 
it may be well to commence a search for the comet fo 
is to be remarked, however, that, should it re 
midwinter in these latitudes, iv is not likely to pa 
the mtensitysof light being then at-a maximuny, and t 
a high north declination, N, 

THE COMET OF 1720.—* La Cométe de ry2oe 
les comètes, observées jusqu’en 1780, celle quia été vue 
grande distance du Soleil et de la Terre,” writes Pingré 








paper read before the Vaudois Society of Natural 
A hnetzler explained the results of his studies on 
rof flowers. ~ Heargues that only one colouring sub- 
in plants, and that the various colours of flowers are 
y due to the modifications made in this substance by the acids 
alkalis contained in the plants themselves. 








































RY has been gained by Van Rysselberghe in Belgium 
yn of the problem of transmitting a telegraphic ‘and 
age along the same wire at the-same time. A 
een made at the Antwerp Universal Exhibition, 
eld in important towns in Belgium were-heard ; 
ission being made with ordinary instruments along 
elegraph lines and with earth returns. | 











~COLLADON has observed a curious phenomenon connected 


nds after they had fallen they sprung ¿nto the air again, to a 
ight of 0°25 m. or 0°30 m., as if they had been struck upwards 


arth, 
E a 2 


ditions to the Zoological Society's Gardens during the 
ea Green Monk®y (Cercopithecus callitrichus å J 
ey (Cercopithecus ludio) from West Africa, pre- 
Sented by . A. Bowden; an Australian Fruit Bat (Pteropus | 
poliscephalus) from Australia, presented by Capt. C. D. Long; 
awny Owl (Sy nzwnt aluco), British, presented by Miss H. 
eeman: a Coypu Rat *( Myopotamus coyfus) from South 
merica, presented by Mr. Frank Parish, F.Z.S. ; two Black- | 
d Tree Ducks (Dendrocygya arborea) from Antigua, West 
} rented by Mr. C. Arthur Shand; a Blackcap (Sy/via 
» British, presented by Mr. H. Keilich ; a Spanish Motion—direct 
Emmys leprosa), South European, presente] by By which the middle observation is represented wi 
ly; a H6rned Lizard (Phrynosoma cornutum) longitude and 10” in latitud® The distances from: 


| 

| the 18th of that month. From some of his of 

| reduced, Burckhardt calculated both parabol 

orbits which were first. published in th 

for 1821. Recently, employing Bu 

Cassini’s observations on Septem’ 

| Janvary 16, Mr. Hind has found the followin 
| elements :— i ao 
| 

| 











Perihelion passage, 1729, June 16°15422 M.T. at Paris 


3 F H p 

Lengitude of perihelion  ... ... 32} 2461 } Mean o 
* ascending node ... 310 37 83b Equinox, 
Inclination ... -77 4 GO) T730 
0607513 © 


Logarithm of perihelion distance.. 









wma, presented by Mr. Alfred R, Wa'lace, F.Z.S, ; | sun at the times of the three observation: i 
} hon molurus) from Ceylon, presented by | 1729 Sept. 3° .... From Sun, 4"107 a 

o Dalmege, F.R-G.S.3.a. Bonnet Monkey (Macacus | > Nov. 10 ae yy 

~~ stnttcus) from India, twe North African Jackals (Canis anthus) 
= from Spain, deposited ; two Half-collared Turtle Doves (Turtur 
i semiterquatus), two Triangular-spotted Pigeons (Columba guinea), 
o Bronze-spotted Doves (C halcopelia chalcogpilos) four Harlequin 
Qpails (Coturnix AtstrioAca), an Allen's P&phyrio (Ai dra nia 










4730 Jan. 16... T p43 2. y3 
The distance in perihelion is 4°05, the earth’s mean distance 
from the sun being taken as unity. The comet of 1747 had a 
perihelion distance cf 2'198, which is the nearest approach: 
to that of the comet of 1729; it was a very exceptiona 
extraordinary body. 
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CONSTITUTION AND ORIGIN OF THE GROUP 
o B OF THE SOLAR SPECTRUM ' 


HEN a single prism spectroscope is directed towards the 
sun at the moment when it is in the neighbourhood of 
the zenith, we perceive near C, at about a fourth of the dis- 
tance separating it from the extreme red, a strong black line, 
which Frauenhofer has named B, Under a more powerful in- 
strument of five or six prisms this line becomes a very black 
broad band, separated from the region of C by what may be 
described as almost an empty space, the lines which do exist 
in it being few and faint. On the other side this band is followed 
by well-marked lines, which appear to be very regularly spaced, 
and the first of which show some indications of being double. 
Father Secchi had vainly attempted to resolve the band B ; on 
this subject he writes :— 

**Certain bands which in ordinary instruments seem to be 
stumped consist in reality of numerous perfectly distinct lines, as 
is seen in a spectroscope possessing great dispersive power ; but 
some of them are really massed towards the edge, and there it is 
impossible to separate them, however pewerful the instrument 
employed. We may cite as an example the lines of the group B ” 
(Ze Soleil, vol. i. ed. 1875, p. 235). 

The statement of the learned physicist shows that, at the 
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time he wrote the above, spectroscopi® apparatus had not been 
brought to very great perfection or te In point of fact the 
dispersion of eight or ten prisms suffices to show that the band 
B is really formed of a Jarge number of distinct lines. With my 
highly-dispersive instrument it becomes resolved in a truly mar- 
vellous manner. The seventeen lines composing it are distin- 
guished with the greatest clearness, and may be very exactly 
measured, Those following it on the red side areeall broadly 
doubled, presenting in their regularity a very remarkable ap- 
pearance, 

In 1878 Messrs. Piazzi-Smyth and Langley succeeded for the 
first time and almost simultaneously in resolving this group. 
Piazzi-Smyth, working with prisms, obtained only an incomplete 
resolution, whereas, by means of Rutherford’s excellent appli- 
ances Langley not only separated all the lines, but also de- 
Being unaware of the work of 
thiese physicists, I fancied I had been the first to obtain these 
results in 1879, when making the first essays with my highly- 
dispersive spees The sulphide of carbon compound 
prisms, which M. Laurent had just made, were merély meunted 


on a drawing-board, were badly regulated, badly sheltered from 
variations of temperature, and could not yield the results that I 
now obtain. 
in the Comptes Rendus is incomplete and inaccurate, 


| 


The drawing which on that occasion I a 
That 


Solar Spectrum—Region B, by M. L. 'Thollon. 


Te Position of the lines. 


- 


Mean aspect of region B when the sun is 90° from the zenith. 


I 
2 | ? LAJ 6o 

3. * a i 60" s 

4. Non-telluric lines. Spectrum of region B as it would appear i 


which accompanies this article has been made with the greatest 
care and to a scale on which the errors of position can scarcely 
exceed 1/10mm. It is more complete than any I have yet seen. 

The explanations given at the foot of my design enable us to 
recognise at a glance : (1) the metallic lines, (2) the telluric lines 
produced by the variable element of the atmosphere (beyond all 
doubt aqueous vapour) ; (3) the telluric lines proceeding from the 
constant elements (oxygen, nitrogen, carbonic acid). The group 
is thus seen to consist of a pencil of seventeen rays, constituting 
properly speaking Frauenhofer’s B-band ; of a system of twelve 
couples with intervals increasing regularly from right to left, 
whereas the distance of the constituents diminishes with equal 
regularity in the opposite direction ; lastly, of a somewhat im- 
portant group belonging to the va®our of water, the whole inter- 
spersed with@ few weak metallic lines. 

When we survey the solar spectrum given by my apparatus, 
beginning with the violet, and when we behold the thousands of 
lines composing it distributed in all the regions without any 
apparent kind of order, on arriving at the group B we feel, as 
Mr. Langley remarks, the same impression as does a traveller 
lost in a virgin forest when he suddenly finds himself in the 
presence of a perfectly straight avenue of trees planted with 
mathematical regularity. It should be added that A at the 

t Paper by M. L. Thollon i@ Bulletin mique, May 1884. 


istron 


noist weather. 
dry t$ 
f observed outside the atmogphere. A 


extreme red, and a comprised Between C and D are identically 
constituted, If they attract less attention it is because A is 
nearly at the limit of the feld of vision, while the regularity of a 
is disguised by a large number of lines foreign to its origin. 
Beyond these three cases chance alone seems to have presided 
over the distribution of lines throughout the whole spectrum. 

But the interestrattaching to these groups is due not only to their 
remarkable appearance, but also and especially to the question 
of their origin. In what regions are produced the absorptions 
which give them birth? In the folar atmosphere, in the terres- 
trial atmosphere, orin some medium comprised between the sun 
and the earth? Do these absorptions proceed from a common 
element, and if so what is its nature? The most contradictory 
answers have been given to these varimus questions, which have 
already long sin® been asked. 

To speak only of B, after his memorable experience of La 
Villette in 1866, M. Janssen asserted that this group was at least 
to a great extent due to aqueous vapour. The little sketch pub- 
lished by him in the? Aunales de Chimie et de Physique (4th 
series, vol. xxiv. p. 217) in fact shows, facing B, bands of 
absorption due to the vapour of water, and corresponding 
exactly to the spectral bands yielded by the setting sun in this 
region. On the ofer hand, Ångströäğ, who had devoted much 
study to the question, tellgns that at the low temperature of 27° €., 
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when the other teJluric lines had almost entirely disappeared, he 
saw B perfectly distinct At a like zenith distance fiom the 
sun this group seemed to him even blacker and moie intense 
than usual Hence huis inference that it could not proceed from 
the vapour of water This eminent physicist, a thoroughly con- 
vinced partisan of spectral unity for the simple gases, had ascer- 
tained that jn the spectrum of atmospheric emission there was 
no trace of any ray or band corresponding to B It followed 
for him that the air could not absorb radiations 1t was incapable 
of emitting If therefore this group, variable like the othe 
telluiic 1ays, could be attributed neither to aqueous vapour, to 
nitrogen, nor to the oxygen of the air, from what element did 
it deve its origin? Angstiom spoke of carbonic acid, but per- 
haps without beheving in it ° He seemed deeply interested in 
Tyndall’s experiments on the absorbing power of gases by heat 
We know that this skilful investigator had found that the co- 
efficients of absorption of oxygen and nitiogen by no means 
corresponded with the coefficient of absorption of thean The 
difference ke attributed to some unknown element sufficiently 
rarefied to escape our analyses, and endowed with :mmense 
absorbing power Angstiom had probably this unknown ele- 
ment in his mind, but he temained uncertain to the last 

The great authority of the Swedish physicist could not fail to 
have its influence on the judgment of those approaching the 

uestion after him Captam Abney, who has so greatly dis- 
tinguished himself by his 1emaikable scientific labours, asserts 
in NATURE (October 12, 1882, p 585) that the gioups A and B 
cannot be regaided as telluuic, but as proceeding from a medium 
lying between the sun and the earth Puazzi Smyth, who had 
at fast looked on B as telluric, seems to have finally adopted 
Captain Abney’s views, and 1s disposed to think that B as well as 
A may after all be the product of some interplanetary medium 
In his opinion the recent theories of Siemens seem to confirm 
his view of the case 

The attention that I have for several years paid to the portion 
of the solar spectrum stretching from A to é has naturally led 
me to deal with this subject Here is the method by which I 
succeeded ın sepaiating and classifying the spectial limes After 
certain pieliminary measures taken with the gieatest tare to 
determine then exact position, each renon of the spectrum 1s 
drawn on two maps The first 1s intended to 1eproduce the 
appearance of this region when the sun 1s at 60° from the zenith, 
the second when at 80° These distances have been chosen in 
such a way that in the latitude of Nice the obsei vations may be 
continued throughout the yea. When the weather seems 
favowable at the hom when the svn is in the desired position, 
the intensity of each line 1. marked on the map itself with all 
possible exactness, the hygiometric state of the air bemg mdi- 
cated each time The process 1s slow, delicate, and laborious, 
but the result 1s certain After I have thus made eight or ten 
series of observations on each drawing, they are carefully exa- 
mined, and the indications ielative to any given line enable me 
confidently to decide —(1) whether ıt 1s not metallic, (2) 
whether a telluric line belongs to a constant or to a variable at- 
mospheric element By thf method I have been able to satisfy 
myself that A, B, and a are tellyyic gioups due to the constant 
elements of the an At the same distance fiom the senith they 
have always the same intensity I refer of couse only to the 
main groups in each of them, and to the couples following them 
on the least 1efrangible side 

It 1emained to determine exactly to what atmospheric ele- 
ment the groups in question, were to be attributed M Egoroff, 
Professor of Physics at the University of Warsaw, has iecently 
succeeded m solving the problem He had for several years 
ardently devoted himself to thys inquiry, and i 1882 we jointly 
made a senes of experiments on the subject in the Paris Ob- 
servatory A pencil of electric hght dnected from Mount 
Valéiien on the Observatory, distant 10 km , gave us the spec- 
trum of the telluric rays all but complete There was no diff- 
culty in distinguishing A,” B, and a, which are so easily 1ecog- 
mised Capt Abney has questioned the resulf obtamed by us 
Yet they are incontestable, and in any case the experiment can 
be easily 1epeated 

At last, afte: these pielimmary studies, M Egonoff, operating 
dnectly on oxygen cloely compressed ın a metallic tube, and 
traversed lengthwise by a pencil of strong light, has obtained 
the groups A and B The thickness of the oxygen thus tua- 
versed was doubtless insufficient for the production ofa But 
however this be, it may gow be confidently asseited that these 
three, which aie of such remaikable gppeaiance, and which so 
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closely resemble each other, have their origin ın the 
due specially to atmospheric oxygen 

I need not dwell upon the importance of this 1esult, but how 
1s 1t to be reconciled with the observations of Messrs Janssen, 
Angstrom and Pazzi Smyth? To judge from the sketch con- 
tained in the Annales, and above referred to, M Janssen must 
have seen in the spectium of aqueous vapour bands correspond- 
ing to those of the solar spectrum ın the region of B One of 
them even coincides exactly with the chief member of the group 
According to my own observations, to pioduce this effect the 
vapour of wate: would have to yield at this point a non-resolvable 
band, which would simply obscure the intervals between the lines, 
as 1s seen in the spectrum I of my drawing This observation 
should then vary according to the hygrometric state of the an, 
and not, as it has always seemed to me, according to the height 
ofthe sun Or else this band is not repiesented in the exact 
position it ought to occupy, and should be shifted more to the 
left, where in fact are found many lines of the vapou: of water 
constituting an important group (see plate) 

If, on the othe: hand, Angstrom saw B more intense at a 
temperature of 27° C , it was doubtless owing to a simple effect 
of contiast The other tellutic limes being greatly weakened, 
those that retain their intensity must naturally appeai blacker 
Such an effect 1s frequently produced in the course of my obsei- 
vations, and against ıt I have to be constantly on my guaid 
And now how can we explain why the spectrum of absorption of 
the oxygen differs so much fiom its spectrum of emission? The 
lack of sufficient data renders all explanation impossible , but the 
ceitainty of the fact obliges us to conclude that cod has not 
the same properties as zvzcandescent oxygen, and allows us to 
suspect that it may be the same with all gases 

in ‘asserting that A and even B do not really vary in intensity 
when the sun approaches the horizon, such an eminent observei 
as Piazzi Smyth would have greatly surprised professional spec- 
tioscopists, were they not aware how difficult and delicate a 
matter 1s the management of an apparatus of highly dispeisive 
power Let but the luminous pencil be badly adjusted, the 
pusms less than faultlessly regulated, the slightest cloudiness settle 
on the surfaces, the images, especially in the extieme red, 
will at once appeai as if drowned in the diffused light, which 
obscures the most evident effects and even disfigures then essen- 
tial characters Strange phenomena are often produced, the 
causes of which it seems tmpossible to discover, and which 
easily give 11se to illusions But when we work under favom- 
able conditions with a well-designed and wellzconstiucted appa- 
ratus, it becomes superabundantly evident that A and B vary 
considerably in intensity according to the height of the sun, and 
are certainly telluiic 

Duung the total eclipse of 1882, both M Trépied and myself 
fancied we observed on the edge of the lunar disk a notable 
strengthening of the rays of the B gioup If Captain Abney’s 
theory could have been confirmed, 1t would have certainly added 
great weight to om observations, and for my own part I should 
have felt highly satisfied at the 1esult Unfortunately, the at- 
mospheie of oxygen which should now be attributed to the 
moon in orde: to produce the observed effects, seems scarcely 
reconcilable with the absence of refiaction in the luminous rays 
striking the edge of our satellite I greatly fear the results 
obtained in Egypt are one of those illusions, of which nearly all 
spectroscopists have been more o1 less the victims 

It would now be important to ascertain whether the mtiogen 
and carbonic acid of the an may not be represented by any kne 
Ol any gioup in the solai spectium The study I am at present 
engaged in, accoiding to the above described method, will not 
fail, I tiust, to yield precise results on this important point 
Hitherto, apart fiom the oxygen gioups, I have discovered no 
line that may be confidently attiibuted to the constant elements 
of the atmosphere Hence it is desnable to await the result of 
my i1eseaiches before giving effect to the project adopted by M 
Bischoffshe:m to establish on, Mont Gross metallic tubes of con- 
siderable length, in which the spectia of absorption of gases 
may be studied on a giand scale 


absorption 
e 


a a a et 
THE MIGRATIONS OF “ SALMO SALAR” (L) 
IN THE BALTIC 
TRE following statement gives furthe: details supplementary 
to om 1ecent article on this subject — e 


Smee the earhest times salmon have been caught m the 
Finnish riveig which had in them mouths or entrails hooks 
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of a peculia: shape entirely unknown in F.nland Such hooks 
have beenefound ın salmon taken ın all Swedish and Finnish 
rivers faling into the Gulf of Bothma At one of the salmon 
fisheizes in the Ule& River, for instance, wheie the fish is sold 
cleaned, twenty-five such hooks, all of biass, were collected last 
summer,eand handed to me With a few exceptions the hooks 
are of one kmd, viz made of biass wue2to 2 3 mm thick, alittle 
compressed in the hook itself, while the length vanes fiom 9 5 
to 15cm Most of the hooks are 10 5 cm in length, and 
the width of the bend 2 5 to 35cm Generally a bit of line 
1to 2mm _ thick, made of flax, hangs to the hook, while, when 
the line 1s long enough, a lead, conical in shape and ro to 20 
gim in weight, 1s found on the same Sometunes Latin charac- 
teis ale engiaved on the lead, as, for instance, m one taken in 
the above-mentioned 11ve1 last summer, which had on it C” 
and ‘‘K” on each side I am of opinion that all the hooks 
which have passed thiough my hands aie of the same type and 
manufacture 

As it 1s of great practical value to discover whence these 
peculiar biass hooks have come, I have given considerable 
attention to the question, the result of which 1s that I have come 
to the conclusion that they were brought ftom the north coast of 
Germany, where they are used for salmor-fishing in the winter 
Great fisheries are caned on along this coast in a depth of 30 to 
60m and Io to 30 km from the shoie, as ŝu as, and probably 
beyond, the Russian frontier The I:es used are very like those 
used on the south coast of Sweden, but the books and leads aie 
quite different Prof Benecke, of Konigsberg, to whom I sent 
a hook taken from a salmon in the Ulea Rive, asseits too that 
these have come fiom the shores of Piussia and Pomerania 
As hooks of this kind are not used in any othe: part of the 
Baltic or outside of 1t, it is evident that the salmon must have 
brought these from the above-mentioned places to the shores of 
the Gulf of Bothnia 

It ıs, on the othe: hand, but seldom that hooks of non and 
tin are found in salmon in our riveis, which 1s caused, I believe, 
by the cicumstance that the Scandinavians use far stronger lies 
for salmon-fishing than the Germans I have, however, two in 
my possession which are of the exact kind ased by fishermen m 
the sea about Bornholm and the south-east coast of Sweden 

Besides the above-mentioned kinds of haoks I have obtained 
a vey pecullar one taken from a salmon off the town of 
Kuistinestad It is 4cm long, of hammered thick brass wire, 
and of a very uncommon shape, and through two holes fastened 
to two double-twyned biass wnes 40 cm long, and r mm thick 
Ido not know fiom what part of the Baltic this strange hook 
hails, but I believe fiom the Russian shore of the same 

The discovery of hooks of a foreign skape in salmon in the 
northein rivers of Sweden and Finland was made about 200 years 
ago, as may be seen in the journals of the Swedish Academy 
of Sciences of the seventeenth century, and even at that date 
their 1emarkable shape and manufacture attiacted attention 

The ielatively gieat number of biass hocks found in salmon 
taken in the uvers aiound the Gulf of Bothnia demonstiates 
beyond doubt that the fish, after visiting the coast of Northern 
Germany, retun to the northernmost skcies of Sweden and 
Finland, while some have visited the southern part of Sweden on 
then way noith, as the iron hooks clearly mdicate If ıt 1s true, 
as 1s generally believed, that the salmon returns for spawning to 
the vers of its birth, we may with equal force assume that the 
great takes of young salmon on the southern coast of Sweden 
and the shores of Baltic Germany dung .ecent years 1s due to 
the rigid closing ın of the rivers of Northern Sweden and Finland, 
whence they migrate south Dunng the .ast fifteen years, since 
when closing began in the Finnish rivers, the takes of young 
salmon—from Ilb to 2b in weight—in nets about Bornholm 
and on the shores of Germany, have fabulously increased, and 
my opinion is that these fisheries are of such a destiuctive natme 
to this noble fishin Sweden and Finlard that some arrange- 
ment ought to be made between the Baltic Powers to put a stop 
to the same 

By makte the salmon ın England and Scotland, pisci- 
culturists have come to the conclusion hat vaueties of salmon 
during their stay in salt water visit preferably certain patts of 
the coast for their food , thus, accoiding to the late Frank Buck- 
land, the shores around Yarmouth are the favouite haunts of the 
‘* bull-trout” of certain Enghsh and Scottish rivers The gieat 
student of the salmon fisheries of Scotland, particulaily those of 
the River Tweed, David Milne Holme, relates as an example 
of how quickly fish of the salmon kind can travel to a favouzite 
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feeding-giound, that a “ bull-tiont” mathed with a silver thread 
with an mscription in the River Tweed, on March 29, 1852, was 
taken, on April 2, near Yarmouth, having thus accomplished a 
distance of nearly 300 miles m four days Another fish was 
marked ın the same 11ve1 on March 10, 1880, and was caught at 
Yaimouth on May 5, having taken fifty-five days for the journey 

As the salmon, Salmo salar, according to the experience 
gained in Scotland, piefeis sandy feeding-ground§$ duiing its 
stay in salt water, and as the bottom of the Baltic on the 
coast between Memel and Rugen, at Bornholm and’ South-East 
Sweden, 1s sard at a ceitain depth, where its favouite food 1s 
found, the cause of the m.grations of the salmon in the Baltic 
southwaids may be accoun"ed for, while then return to the 
noithern 11vers of Sweden and Finland in the spiing ıs un- 
questionably due to their breedinguinstincts 

Helsingfois AND JoH MALMGREN 
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Report of the Committee, consisting of Majoi-Gen Str A. 
Clake, REA, CB, Su J N Douglass, Capt Sr F J O 
Evans, RN, KCB, ERS, Capt J Parsons, RN, Prof 
J Fresiwith, ERS, Capt WJ L Whartog, RN, Messis 
E Easton, R B Grantham, J B Redman, J S Valentine, 
L F Vernon-Ha court, W * Wiatakei, and J W Woodall, 
wih C E De Rance aud W Topley as Secretaries, appointed 
for the Purpose of [nguning into the Rate of Erosion of the Sea- 
coasts of England and Wales, and the Influence af the Artificial 
Abstraction of Shenele or other Material on that Acton Diawn 
up by C E De Ranceand W Topley ~The importance of the 
subject 1efened to this Committee for investigation 1, universally 
adimtted, and the ugent need for inquiry is appaient to all who: 
have any acquaintance with the changes which are in progress 
around oui coasts The subject ıs a large one, and can only be 
successfully at.acled by many observers, working with a com- 
mon purpose and upon some uniform plan The Committee 
has been enlaiged by the addition of some members who, by 
official position o1 special studies, are well able to assist m the 
work In œde: fully to appregiale the influence, direct or 
indirect, of human agency in modifying the coast-line, it 1s 
necessary to be well acquainted with the natural conditions 
which pievailin the places referred to The main featmes as 
regards most of the east and south-east coasts of England are well 
known , but even here there are probably local peculiarities not 
recorded in published worgs Of the west coasts much less is 
known It has therefore been thought desuable to ask for 
information upon many elementary points which, at first sight, 
do not appear necessary for the inquiry with which this Com- 
mittee is mtiusted A shingle-beach is the natural protection 
of a coast , the erosion of a sea-cliff which has a bank of shingle 
in front of 1 ıs a very slow piocess But if the shingle be 
removed the erosion goces on rapidly This 1emoval may take 
place in various ways Changes im the natwal distubution of 
the shingle may take place, the reasons for which are not always 
at present undeistood , upon tgs point we hope to obtain much 
information Moreoften, howevei, the movement 1s directly due 
to artificial causes As a rule, the shingle travels along the shore 
in definite directions If by any means the shingle 1s anested 
at any one spot, the coast-line beyond that is left more o1 less 
bare of shingle In the majority of cases such ariesting of 
shingle 1s caused by building out ‘‘sioynes,”’ or by the construc- 
tion of piers and haibour-mouths which act as lage groynes 
Ordinary gioynes aie built for the purpose of stopping the 
tiavelling of the shingle at ceifmin places, with the object of 
preventing tne loss of land by coast-erosion at those places 
‘They are often built with a reckless disregard of the consequences 
which must necessarily follow to the coast thus robbed of its natural 
supply of shingle Sometimes, howeyei, the gioynes ful in the 
purpose for whigi they are intended—by collecting an msuffi- 
cient amoun, of shingle, by collecting it in the wrong places, o1 
from othe causes These, again, ale pomts upon which much 
valuable information may be obtained Sometimes the deciease 
of shingle 1s due to a quantity being taken away from the beach 
for ballast, buildmg, road-making, o1 othe: purposes Solid 
rocks, o1 numerous large boulders, occui:ing between tide-maiks, 
are also important protectors of the coast-line In some cases 
these have been rensoved, and the waves have thus obtained a 
greate: powe over*the land To inve@tigate these various points 
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is the main object of the Committee A large amount of m- 
formation is already in hand, much of which has been supplied 
by Mr J B Redman, who for many years has devoted special 
attention to this subject Mı R B Grantham has also made 
important contributions 1especting paits of the south-eastern 
coasts Buf this mformation necessarily consists largely of local 
details, and it has been thought better to defer the pubhcation 
of this for another yeaa Meanwhile the infoimation 1efeing 
to special districts will be made more complete, and general 
deduction. may be more safely made As fai as possible the 
information obtained will be 1ecorded upon the six-inch maps of 
the Ordnance Survey Theseegtve with great accuracy the con- 
dition of the coast, and the position of every groyne, at the 
time when the survey was made 

Appended 1s a copy of the questions circulated The Com- 
mittee will be glad of assistance, from those whose local know- 
ledge enables them to answer the questions, 1.especting any part 
of thé coast-line of England and Wales Copies of the forms 
for answering the questions can be had on application to the 
Secretaries 

Appendix—Copy of Questions ~—-1 What put of the English 
oi Welsh coast do you know well? 2 What is the nature of that 
coast? (a) if cliffy, of what are the cliffs composed? (8) what are 
the heights of the cliff above H W M ? Greatest, average, least 
3 What ıs the dnection of the coast-line? 4 What is the 
prevailing wind? 5 What wind is the most mportant— 
(a) im raising high waves? (4) m piling up shingle? (c) 
m the travellmg of shingle? 6 What ıs the set of the tidal 
currents? 7 What is the range of tide? Vertical in feet, 
width in yards between high and low water, at spring tide, and 
at neap tide & Does the area covered by the tide consist of 
bare rock, shingle, sand, o1) mud? (a) its mean and greatest 
breadth , (#) its distribution with respect to tide-mark , (c) the 
duection in which it tiavel$, (d) the gieatest size of the pebbles , 
(e) whethe: the shingle forms one contmuous slope, or whether 
there 1s a ‘‘spring full” and ‘‘neap full,” if the latter, state 
the heights above the respectivetide-marks 10 Is the shingle 
accumulating o1 dimmushing, and at what rate? 1r H dimi- 
nishing, 1s this due paitly or entuely to*artificial abstiaction (see 
No 13)? 12 If gioynes are employed to anest the travel of 
the shingle, state—(a) their dnection with respect to the shore- 
line at that point, (4) their length, (z) then distance apart, 
(d) ther height—({1) when built, (2) to leeward above the 
shingle, (3) to windwaid above the shingle, (e) the material of 
which they are built, (/) the influence which they exert 13 
If shingle, sand, or 10ck 15 being artificially 1emoved, state— 
(a) fiom what pat of the foreshore (with respect to the tidal 
range) the materal 1s mainly taken , (ò) for what purpose , (c) 
by whom—private individuals, local authouities, public com- 
pames , (d) whether half-tide reefs had, before such 1emoval, 
acted as natural bieakwaters 14 Is the @oast being worn back 
by the sea? If so, state—{e) at what special points o1 districts , 
(6) the nature and, height gf the cliffs at those places, (c) at 
what 1ate the erosion now takes place , (d) what data there may 
be fo. determining the rate from garly mapsor other documents , 
(e) 1s such loss confined to areas bare of shingle? 15 Is the 
bareness of shingle at any of these places due to autificial 
causes? (a) by abstraction of shingle , (4) by the erection of 
gioynes, and the anesting of shingle elsewheie 16 Apart 
from the inciease of land by mecrease of shingle, 1s any land 
being gained fiom the sea% If so, state—{z) fiom what cause, 
as embanking salt-marsh or tidal foreshore, (4) the area so 
regained, and from what date 17 Are there ‘‘dunes” of 
blown sand in your distuıct™% If so, state—(@) the name by 
which they are locally known, (4) theu mean and greatest 
height , (c) then relation to 1:ver mouths and to areas of shingle, 
(g) 1f they are now increasing , (e) 1f they blow over the land, 
" oi are prevented from doipg so by ‘‘ bent grass” or othe: vege- 
tation, or by water channels 18 Mention ang reports, papers, 
maps, or newspapei aiticles that have appeared upon this ques- 
tion bearing upon you district (copies will be thankfully received 
by the Secietaiies}) 19 Remarks bearmg on the subject that 
may not seem covered by the foregoing questions [N B — 
Answeis to the foregoing questions will in most cases be ren- 
dered more piecise and valuable by sketches illustrating the 
points referred to ] 
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SECTION A—MaTHEMATICAL AND PHysican SCIENCE 


On Loss of Heat by Radiation and Conuction as affected by 
the Dimensions of the Cooling Body , and on Cooltngin Vacuum, 


- w 


by J] T Bottomley —In the course of a series of experiments 
on the heating of conductors by the electiic current, which were 
carried on during the past winte:, I obtained a considerable 
numbei of results which both gave me thé means of calculatmg 
the emzsszvity for heat in absolute measure of varous Surfaces 
under different circumstances, and also caused me to undertake 
a numbei of special experiments on the subject These experi- 
ments are still in piogiess, and I am making preparation for a 
more extended and complete sexes, but a brief notice of some 
of the results alieady airived at may not be without imterest to 
the British Association 

The experiments were made on wires of various sizes, some 
of them covered and some of them bare, cooling in air at ordin- 
ary tempeiatures, and at normal and also at very much 1educed 
pressures 

The mode of expetimenting was as follows ,— 

A cuient passing through a wire generates heat, the amount 
of which is given by Joule’s well-known law— 


A = CRI (1) 


where C 1s the current, Æ the electrical 1esistance, 7 Joule’s 
equivalent, and A the quantity of heat generated pei unit of 
time, each being ieckonedin CGS units Let Z be the length 
of the wue, d its diameter, and o; the specific i1esistance of the 
materal at temperature ¢° (at which temperature let us suppose 
that the wue 1n the given external conditions 1s maintained by 
the current} Then 


Hence from (1)— 
(2) 


Consider, now, that the wne suspended in the arr 1s losing heat 
by its suface, and let us suppose that ıt neither loses nor gains 
heat by its ends Let A’ be the quantity lost by emission from 
the surface pe: unit of time Let e be the emissivity, or quantity 
of heat lost per unit time per unit area of the cooling surface 
per unit difference of temperatuies between the cooling surface 
and the suroundings, and ¿° being, as has been said above, 
the temperature of the wire, let @ be the temperatme of the sur- 


roundings Then 
H'=ndl e (t- 8) (3) 


But when the wire has acquired a permanent temperature, with 
the cuuient flowing through it, there is as much heat being lost 
at the sides as 1s being generated by the current In this case 
H = H' , and we obtam the expression for e— 


mes 4 C7 r: 
Saa eA (4) 


My experiments consist ın measunng the stiength of the cw- 
rent and the temperature of the wne, the latter being effected by 
measuung the electric re istance of a known length of the wire 
while the cuient 1s flowing through it, and hence infening the 
temperatuie These being known, and likewise the tempera- 
ture of the surroundings, we have all the data for finding e, the 
emissivity of the suface in absolute measure The expeiiments 
of Mi D Macfarlane giving emis-ivities in absolute measure 
aie well known, and are of undoubted accuracy They were 
communicated to the Royal Society (Piece Roy Soc, 1872, 
p 93), and the results are quoted m Prof Everett’s “‘ Units 
and Physical Constants” (chap 1x § 137) These experi- 
ments were made with a coppe: globe about 4cm ın diameter,” 
suspended in a cylindiical chamber, with top and bottom, about 
60 cm in diameter, and 60 cm high The tesults may be 
buefly summed up as follows — 

Macfailane finds an emissivity of about 1/qo0ooth of the 
thermal unit C G S pei square centimetre per second per degree 
of difference of te nperatures between cooling body and sw- 
1oundings for a polished suface, with an excess o Jempeiature 
of a little moie than 60°C , and, foi a blackened surface, the 
same emissivity with an excess of §° C o1 under 

Using round wies of small diameter (o 85mm and under), 
and with the suifaces eithe: brightly polished or in common dull 
condition of a wire fresh fiom the make1, I have found a much 
laiger emissivity than 1/4000 Ihave obtained different values of 
e for wnes of different sizes, varying from 1/2000 down to W400, 
which was obtamed with a wne of o 40 mm diameter, and with 
an excess of temperature of 24° C » It seems to be shown by all 
the experiments I have made that, othe: things being the same, 
the smaller the wire the greater the emissivity . 





524 





To do away with the pat of the emissivity which 1s due to 
convection and conduction by the an, I have commenced experi- 
ments on loss of heat by small wues in the nearly perfect vacuum 
afforded by the moderrf mercunal air-pump This pat of the 
subject Was experimented on long ago by Dulong and Petit, and 
within the last few years by Winkelman and Kandt and Warburg , 
lastly, and much more perfectly, by Mr Crookes (Proc Roy 
Soc , vol xxx1 p 239), though ın no case, I believe, were the 
emussiv.ties in absolute measure determined The conclusion 
come to by all these experimenters is the same, namely, that 
there ıs a decrease of emissivity due to .owering of the air- 
pressure, this decrease being very small for a reduction down to 
one-half or one-thud of the oidinary atmospheric pressure, but 
becoming very gieat as the vacuum approacnes completeness. 

The very inte1esting experiments of Mr Crookes seem to 
show that, even with the high vacuum which he obtained, the 
effect of the residual gas in cariying off heat from the cooling 
body was far from being annulled 

The followmg table shows the emissivity of a copper wire 
with bright surface half a metre long, o 40 mm ın diameter, and 
sealed into a glass tube about 1 5 cm im internal diameter — 





























"Ee Very high 
5 8 Pressure, Pressure, Pressure, vacuum pump 
E &) 960 millims 380 muillims 180 null ms worked 
Q 5 continuously 
t-g g =e € $— 8 £ t-g é 
G D o 0 
x} 47 | 1/1822 45 j| 1/1784 | 55 | 172376 | 17 | 1/6443 
2| 225 ' r/20ß84 215 | x/x996 235 | 32274 1/5620 
31 56 1/2114 | 58 r/2180 | 55 12082 | 140? | 1/46067 
i 
The following table may also be found interesting It shows 


the emissivity in absolute measure of some materials commonly 
used as insulating coverings for wues 
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On Some Phenomena Connected with Iron and other Metals in 
the Solid and Molter States, with Noles of Eaper iments, by W J 
Milla, C E , Sec Inst Engineeis and Shipbuilders in Scotland 
~~I, Object of Paper Results of experments by the author 
with varous metals, such as cast-iron, gun-metal, phosphor- 
bonze, lead, copper, and type-metal The object being to 
determine the cause of the well-known phenomena of the flot- 
ation of cold cast-iron on molten cast-iron, and as to whether 
any expansion took place upon solidification in the metals above 
noted 2 Notes of some of the experiments fiom which the 
author concludes that the cause of flotation of the solid metal 
on liquid metal of the same kind 1s duoyancy, due to expansion 
suddenly set up in the 1mmetsed pieces, and that this expansion 
was found by careful measuremeng to be at least equal to the 
shiinkage o1 teal deciease in length of the piece fiom white hot 
solid to finallyecooled down solid Further, that the expansion 
observed 1s obtained within much lower limits of temperature 
than the shrinkage , as the pieces, which were m all cases re- 
moved fiom the molten metal, immediately on appeaiing floating 
hardly showed redness, and when bioken it was found that the 
crystalline characte: of the metaliemained. 3 Notes of expen- 
mentsemade by giadually heating pieces of cast-1ron—the results 
of all these experiments leading the autho. to conclude that the 
rate of expansion 1n cast-irongs at fist much more rapid at low 


* Temperature probably much too low ‘The wie, sagging down, touched 


the inside of the®glass tubs in several points 
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temperatue tkan afterwards at high temperature 4 From 
experiments carried on with pieces of lead and coppe: and type- 
metal, ıt was found that 1f any flotation occurred ıt was only 
with small light pieces—heavy pieces sinking and remamıng at 
bottom of ladle Gun-metal and phosphor-bronze behaved hke 
cast-iron § Consideration of the peculiar appearance, or 
t break,” observed on the surface of molten cast-iron, the figures 
presenting a geometrical pattern, lke interlacing cncles or stars 
The author believes that this appearance is due to cracks fo. ming 
upon the rapidly forming skin—these ciacks taking more o1 less 
a cucular form fiom the convex forms mto which the various 
parts of the suface me thiown, dye to the bubbling up of gas o1 
ar Ths appearance 1s limited to cast-uon, and experienced 
observers can tell the qua.ity of the iron fiom the form of pattein 
or figures show:ng on the molten suiface 6 From observation 
and experiments carried cut fiom time to time, the author con- 
cludes that no perceptible increase of volume of the metals noted 
occurs at the moment of solidification, at least whef free from 
air o1 gas confined within the casting 

Ona Gyrostatie Working Model of the Magnetic Compass, by 
Sir Wilham Thomson —In my communication to the Bnitish 
Association at Southpoit, I explained seveial methods for over- 
coming the difficulties which had 1endered nugatory, I believe, 
all previous a:tempts to realise Foucault’s beautiful idea of dis- 
covering with perfect definiteness the earth’s 1otational motion 
by means of the gyroscope One ofthese, which I had actually 
myself put in practice with partially satisfactoiy results, was a 


Gy ostatie Balance for Measuring the Vertical Component of the 
Earths Rotation 


It consistec of one of my gyrostats supported on knife-edge® 
attached to its containing case, with their line perpendicular to 
the axis of the mtenor fly-wheel and above the centie of 
gravity of the fly-whee: and fiam@werk by an exceedingly 
small height, when the framework 1s held with the axis of 
the fly-wheel and the line of knife-edges both horizontal, 
and the knife-edges downwards in propet position for per- 
forming their function The apparatus, when supported on 
its knife-edges with th€ fly-whegl not spinning, may be dealt 
with as the beam of an ordinary balance Let now the frame- 
work bear two small hnite-edges, or knife-edged holes, like those 
of the beam of an ordmaiy balance, giving bearing-points for 
weights in a line, cutting the line of the knife-edges as nearly as 
possible, and of couse (unless there 1s 1eacon to the contrary in 
the shape of the framewouk) approximately perpendicular to 
this hne, and, for convenience of putting on and off weights, 
hang, as in an ordinary balance, t vo very light pans by hooks 
on these edges in the usial way Now, with the fly-wheel not 
running, adjust by weights in the pans if necessary, so that the 
framework 1ests in equilibrium in a certam marked position with 
the axis of rotation imclined shghtly to the houzontal, in order 
that the axis of the fly-wheel, whethe: spinning or at rest, may 
always slip down so as to press on gne and pot on the other of 
the two end plates belonging to its two ends Now, imhook the 
pans and take away the gylosgat and spin it, 1eplace it on its 
knife-edges, hang on the two pans, and find the weight 1equired 
to balance .t in the marked position with the fly-wheel now 
rotating rapidly This weight, by an obvious formula which was 
placed before the Section at Southport, gives an accurate measure 
of the vertical component of the earth’s rotation, 


2 
Gyrostatte Model of the Dipping Needle 


I also showed at Southport that the gyrostatic balance de- 
scribed above, if modified by fimng the khmfe-edges, with their 
line passing as accurately as possible through the centre of 
gravity of the fly-wheel and famewo1h, and with the faces of the 
hnives so placed that they shall perform then function properly 
when the axis of the fly-wheel ıs payallel to the earth’s axis of 
rotation, and themotation of the fly-wheel m the same duection 
as the earth's, will act just as does an ordinary magnetic dipping 
needle , bu: showing latitude instead of dip, and dipping the 
south end of the axis downwards instead of the end that 1s 


* 
+ 
x No report of this communication has, so far as I know, hitherto appeared 
in print 


The formula is 
w=] Wwy sin Z, 
è a 


where w denctes the b€lancing weight, gw The force of gravity upon ity & 
the arm on which this force @cts, W the weight of the fly-wheel, & its 
rad us of gyration, w its angu'ar velocity , y the earth's angular velocity , and 
# the latitude of the place 
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towards the noith as does the magnetic dipping needle Thus, 
if the bearing of the knife-edges be placed east and west, the 
gylostat will balance with its axis pa allel to the earth’s axis, 
and therefore dipping with its south ent downwaids in northern 
latitudes and its north end downwards in southern latitudes 
If displaced fiom this position and left to itself, ıt will oscillate 
according to precisely the same law as that by which the mag- 
netic needle oscillates Ifthe beaimgs be tuned 10und in azimuth, 
the position of equilibiium will follow the same law as does that 
of a magnetic dipping needle similarly dealt with ‘Thus, 1f the 
line of knife-edges be north and south, the gyiostat will balance 
with the axis of the fly-wheel vertical, and if displaced from this 
position will oscillate still according to the same law , but with 
dnective couple equal to the sine of the latitude into the duective 
couple experienced when the line of knife-edges 1s east and west 
Thus this piece of apparatus gives us the means of definitely 
measuipg the duection of the eaith’s :otation, and the angular 
velocity of the 1otation These experiments will, I believe, be 
ver) easily performed, although I have not myself hitherto found | 
time to try them 





Gyrostatic Model of a Magnette Compass 


At Southport I showed that a gyiostat supported fiictionlessly 
on a fixed veitical axis, with the axis of the fly-wheel honzontal 
o1 nearly so, will act just as dopes tlfe magnetic compass, but with 
reference to ‘‘astronomical noith” (that 1s to say, 1otational 
noith) instead of ‘‘magnetic north” IF also showed a method 
of mounting a gfrostat so as to leave it fiee to tuin 1ound a truly , 
veitical axis, impeded by so little of frictional influence as not 
to prevent the realisation of the idea The method, however, 
promised to be somewhat tioublesome, and I have since found 
that the object of producing a gyrostatic model of the magnetic 
compass may, with a very rgmarkable dynamical modification, 
be much more simply attdined by merely suspending the gyiostat 
by a very long, fine wire, o1 even by floating it with sufficient 
stability on a properly planned floater To investigate the 
theory of this allangement let us first suppose a gyrostat, with 
the axis of its fly-wheel honzontal, to pe hung by a very fine 
whe attached to its framework at a point, as far as can con- 
veniently be arranged foi, above the centie of giavity of fly wheel 
and framework, and let the upper end of the wne be attached to 
a toision head, capable of bemg turned iound a fixed vertical 
axis as in a Coulomb’s torsion balance Furst, for simplicity, 
let us suppose the earth to be not rotating The fly-wheel being 
set into 1apid rotation, let the gyrostat be hung by the wne, and 
afte: being steadied as carefully as possible by hand, let ıt be left 
to itself Ifit be observed to commence twining azimuthally in 
either direction, chech this motion by the torsion head , that 1s 
to say, tun the torsion head gently in a dnection opposite to 
the observed azimuthal motion until this motion ceases Then 
do nothing to the torsion head, and observe" a reverse azimuthal 
motion supeivenes Ifit does, check this motion also by opposing 
it by torsion, but more gent than before Go on until when 
the torsion head 1s left untouched the gy.ostat 1emains at rest 
The process gone through will ha®e been undistinguishable fiom 
what would have had to be performed 1f, instead of the gyrostat 
with its rotating fly-wheel, a ugid body of the same weight, but 
with much greater moment of inertia about the vertical axis, had 
been ın its place The formula foi the augmented moment of 
neitia 1s as follows Denote by— 


W, the whole suspended weight of fly-wheel and framework , 
K, the radius of gyration 1ound the vertical thiough the centre 
of gravity of the whole mass regarded for a moment as 
one ugid body , 
qv, the mass of the fly-wheel , 
Žž, the radius of gyration of the fly-wheel , 
a, the distance of the point of attachment of the wue above 
the centie of gratity of fly-wheel and fiamework , 
& the force of gravity on unit mass , ad 
w, the angulai velocity of the fly-wheel_, the virtual moment 
of inertia round a vertical axis 1s 
rye oe ws" k$ w? ) 
oe (: W? Keag 
Lhe proof 1s very easy Hereitis Denote by— 


@, the angle between a fixed vertical plane and the vertical 
plane contaming thg axle of the fly-Wheel at any time 7, 

9, the angle (supposed to be infinitely smail and in the plane 
of pì}, at which the line a 1s inclined to the vertical at 
time ?, ° 
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(1) 


è 
H, the moment of the torque round the vertical axis exerted 


by the bearing wne on the suspended fly-wheel and 
framework 
By the law of generation of moment of momentum round an 
axis peipendicula: to the axis ofrotation requisite to twin the axis 
of 1otation with an angulai velocity dojdi, we hive 


í eWae 


nn 2 
7 (2) 
because gW'a@ is the moment of the couple in the vertical plane 
though the axis by which the angular motion de/d in the hor- 
zontal plane 1s produced Again, by the same jninciple of genc- 
1ation of moment of momentum taken in connect’ca with the 


elementary principle of acceleration of angulu velocity, we 
have 


tuk a 


anb%ey, 29 vg To _ 5 
wkw y + WE ~y >H (3) 
Elminatıng @ between these equations we find 
w? hi w? ate ah — ~ 
(Cw TVE) E A 


which pioves that the action of H m generating azimuthal 
motion is the same as it would be if a single 1igid body of 
moment of ineitia given by the formula (1), as said above, were 
substituted fo. the gyrostat Now to realise the gyiostatic 
model compass auange a gyiostat accoiding to the preceding 
description with a very fine steel bearing wne, not less than 
s or 10 mebes long (the longe: the bette: , the loftiest suffi- 
ciently sheltered imclosure convemently available should be 
chosen for the experiment) Proceed precisely as above to 
bung the gyiostat to rest by aid of the torsion head, attached 
toa beam of the roof o1 othe: convenient support sharing the 
earth’s actual .otation Suppose fo. a moment the localty of 
the experiment to be eithe: the Noith or South Pole, the opera- 
tion to be performed to bung the gyiostat to rest will not be 
discoveiably different fiom what it was, as we fist imagined it 
when the earth was supposed to be not rotating ‘The only 
difference will be that, when the gyrostat hangs at iest, 1ela- 
tively to the earth, @ will have a very small constant value , so 
small that the inclination of a to the veitical will be quite im- 
perceptible, unless æ were made so exceedingly small that the 
arrangement should give the result, to discover which was the 
object of the gyrostatic model balance described above , that 1s 
to say, to discover the vertical component of the ea:th’s rotation 
In realty we have made a as large as we conveniently can , 
and its mclination to the vertical will therefore be very small, 
when the moment of the tension of the wne 1ound a horizontal 
axis perpendicular to the axis of rotation of the fly-wheel 1s just 
sufficient to cause the axis of the fly-wheel to turn round with 
the earth Let now the locality be anywhere except at the 
North o1 South Pole , and now, instead of bringing the gyiostat 
to iest at 1andom in any position, bring if to rest by successive 
trials im a position in which, judging by the torsion head and 
the position of the gyiostat, we see that there 1s no torsion of 
the wne In this position the axis of the gyostat will be in the 
noith and south line, and, the equihbrium being stable, the 
duection of rotation of the fly-wheel must be the same as that of 
the compotent 1otation of the earth 1ound the north and south 
horizontal line, unless (which 1s a case to be avoided in piactice) 
the torsional 1gidity of the wire 1s so great as to conveit into 
stabihty the instability which, with zero torsional ngudity, the 
rotational influence would produce m respect to the equilibrium 
of the gyrostat with its axis 1eversed fiom the position of gyro- 
static stability It may be remaiked, however, that even though 
the toisional 1gidity were so gieat that there weie two stable 
positions with no twist, the position of gyrostatic unstable equi- 
libimm made stable by torsion would not be that anved at the 
position of stable gyiostatic gequilibirum, rendered mote stable 
by torsion, would be the position arzived at, by the natual pro-- 
cess of turning the torsion head always in the dn ehon of finding 
by tual a position of stable equilibrium with the wire untwisted 
by manipulation of the torsion head Now by manipulating the 
torsion head bung the gyiostat into equilrbiium with its axis 
inclined at any angle, ¢, to that position in which the beaiing 
wile 1s untwisted , 1t will be found that the toique 1equned to 
balance it ın any oblique position will be proportional to the sin 
® Thechtef difficulty m realising this descuption result§ from 
the great augmentation of vntual moment of metia, repre- 
sented by the formula (1) above The paper at present commu- 
nicated to the Section contains calculations on this gubject, which. 
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“throw hight on many of the practical difficulties hitherto felt m 

-any method of carrying out gy1ostatic vest.gation of the earth’s 
rotation, and which have led the author zo fall back upon the 
method described by hım at Southport, of which the essential 
characteristic is to constraim the frame of the gyiostat in such a 
manne: as to leave it just one degree of feedom to move The 
paper concludes with the desciiption of a simplified manner of 
realising this condition for a gylostatic compass——that 1s to say, 
a gyrostat fee to rotate about an axis eithe: rigorously o1 very 
approximately vertical 
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On Fede Theories, by Rev E Hil, MA,FGS, Tutor 
of © John’s College, Cambndge —On the Montreal Mountain, 
int cneigh)ouring quairies, at the mouth ofthe Saguenay River, 
an l more o1 less everywhere over all Canada and all the north 
and noith-west of this continent, aie seen phenomena which 
imply a former vastly extended action of ice The lhe aie 
found over Europe and Asia, thus completely encircling the 
Pole Many theones have been piopounded to account for 
these facts It is proposed to pass these before you in review 
Any explanation ought to account not only for cold greate: than 
the piesent, but for accumulations of snow and ice A kindied 
phenomenon 1s the greate: size of the Antarctic ice-cap The 
supposed mterglacial warm peniods, and the unquestioned luxu- 
riance of Miocene vegetation in Greenland, ought also to find 
then causes in any thoroughly satisfactory theory The theories 
which have been propounded fall into three groups, as Cosmical, 
Terrestital, and Astronomical (o1 Periodical) The Cosmical 
theories are Poisson’s Cold-Space thecry -incomprehensible , 
and the Cold-Sun theory of S V Wood and others—lacking 
any evidence The Tenestrial theories are numerous Lyells 
suggestion of Polai-continent and Equatouial-ocean 1s opposed 
by evidence that continents and oceans lay on much the same 
areas as now ‘The contiary view, Polai-ocean and Equatorial- 
land, would deseive consideration but for the same opposing 
evidence The elevation view (Dana, Wallace), which alleges 
meate: altitude of mountain-chains, disagiees with the stiong 
evidence for land-depiession dunng the erod The submer- 
gence view of Dr Dawson agiees with this evidence, but 1equues 
elucidation Alteration of ocean-cunents (Gunn, J S Gardiner} 
is a most powerful agency, but would act locally rather than 
universally 10ufd the Pole Alte:atior. of prevalent winds, 
hitherto worked out by no one, deserves attentive consideration 
Conditions are conceivable which would produce over an aiea 
winds fom cold quaiteis almost peimarently However, this 
seems open to the same objection as the pieceding theory Last 
come the Astionomical or Peulodical theoues A tilt of the 
earth’s axis was suggested by Belt, but suggested as owing to 
causes which are wholly insufficient Tilting from astronomical 
agencies 1s Shght, though its action would be in the duection 
requued Herschel suggested the Eccentricity theory, but aban- 
doned it | Adhémar’s Piecession theory as explained by hım- 
self, involved an absolute fallacy The celebrated view of Di 
Croll combines the Precession and Eccentricity theories mto one 
It exactly agrees with the Antaictic greate: extension of ice, and 
provides an explanation of interglacial warm periods The gieat 
difficulty in its way 1s to see how a mere difference in distribu- 
tpn through the year of an unchanged total heat receipt can 
produce consequences so vast The laws of radiation explain 
«but a very minute part, the laws of evaporation perhaps 1athei 
more, but, so fai as can at piesent be seen, both together me 
madequate Another serious objection 1s that the theory seems 
to1equne the climate of the noithein hemisphere to be now 
m a state of change for the bette:, of which at present there 
appears no evidence Dr Cioll’s elaborate explanations of the 
ieaction of ene effect upon another—fogs, deflection of cuitents, 
and the like—have no special confection with his own theory 
They would @ct ın all cases, and support all theoues equally 
The argumerfis, 1f admitted, would only prove that the eatth’s 
climates are in a state of highly unstable equilibrium, mn which 
a slight cause may produce an enormous change Nor me his 
arguments umiveisally admitted In conclusion, Di Cioll’s 
theory seems inadequate alteration of sunents and winds aie 
the most poweiful causes suggested hitherto futher investga- 
tiong ought to be made as to the nature and extent of the last 
series of changes ın the outlines of the continents of the globe 

What ıs a Mineral Vem %r Lede? ty C Le Neve Foster, 
BA,DS¢,FGS,HM Inspector of Mmes —The author 


quoted buefiy the definitions of a mmeidl vein given by Werner, 
Caine, Von Cotta, Gumm, Von Gioddeck, Geikie, Sandberger, 
and Seilo, who, mm common with most geologists, have looked 
upon mimetal veins as “the centents of fissmes” While ad- 
mitting that a very large number of veins may be so described, 
the author contended that the exceptions are sufficiently im- 
poitant and numerous to warrant a change in the definition He1s 
of opinion that many of the principal and most productive tin-lodes 
in Coinwall are simply tabula: masses of altered giamite ad- 
jacent to fissures, and he brought forward the opinions of other 
geo.ogists to show that certain veins in the English Lake district, 
the Tyrol, Nova Scotia, Nevada, Colorado, California, and 
Austiaha, are not filled-up fissmes In conclusion, he proposed 
the following definition “A mineral vein or lode is a tabula 
maineial mass formed, more o1 less entuely, subsequently to the 
inclosing 10cks ” 

The Acadian Basin in Ametcan Geology, by I W Bailey, 
Geological Suivey of Canada —-The Acadian Basin, embracing 
the region boidering on and including the Gulf of St Lawrence, 
togethe: with the piovinces of New Biunswick, Nova Scotia, 
Newfoundland, and Prince Edward Island, constitutes one of 
the natural physical divisions of the continent of North America, 
and exhibits many marked peculiarities of clumate and floral and 
faunal distribution In its geological structme, and in the 
history which this 1eveals, ts individuality 1s not less clearly 
marked, being often m strong contiast with that of other portions 
of the continent father west, and m some periods and features 
even exhibiting a close: 1elationship with the geelogy of Europe 
In the present paper, the facts beaung upon this individuality 
aie summarised and discussed, mecluding the consideration of 
the varying land-suifaces of Acadia in different eras, the time 
and natme of its physical movements, its climate, and its life 
A review of recent progiess in the ipvestigation of its geological 
structure is also given ° 

Upon the Impsobabelity of the Theory that former Glacial 
Periods in the Norihean Hemisphere were due to Eccenti euy of 
the Barths Orbit, and to uts Wintr Poihehon m the North, 
by W F Stanley, F,G S, F R Met S —The theory of Di 
Cioll, accepted by many geologists, 1s that former glacial periods 
in the notthein hemisphere were due to gieate: eccentricity of 
the earth’s orbit, and to this hemisphere being at the time of 
glaciation in winter perthelion This theory is supported upon 
conditions that are stated to rule approximately at the present 
time in the southern hemisphere, which 1s assumed to be the 
colder Recent researches by Ferrel and Dr Hann, with the 
aid of temperature observations taken by the 1ecent Tiansit of 
Venus expeditions, have shown that the mean temperature of 
the southern hemisphere is equal to, if not highe: than the 
noithern, the proportions being 15 4 southein and 15 3 northern 
IT! e conditions that 1ule m the south at the present time ale a 
limited frozen area®about the South Pole, not exceeding the 
sixtieth parallel of latitude , whereas in the noith fiozen ground 
in certam districts, as m Siberia gnd North-Western Canada, 
extends beyond the fiftieth parallel , therefore by comparison the 
north, as regards the latitudeen which Great Britain is situated, 
is at piesent the most glaciated hemisphere As ıt 1s very diffi- 
cult to conceive that the eath had at any former period a lower 
initial temperate, or that the sun possessed less heating power, 
glaciation in the north could neve: have depended upon the con- 
ditions argued in Di Croll’s theory The autho suggested that 
glaciation within latitudes between® 40° to 60° was probably at 
all pe1zods a local phenomenon depending upon the direction 
taken by aerial and oceamic cunents, as, for instance, Green- 
land 1s at present glaciated, Novfvay has a mild climate in the 
same latitude, the one bemg situated in the predominating 
northern Atlantic currents, the othe: in the southern Certain 
physical changes saggested in the distribution of land would 
reveise these conditions and rende; Greenland the warmer 
cl.mate, Norway the colder 

On the Occurrence of the Norwegian * Apatithring.r” in 
Canada, wilh a few Notes on the Microscopie Characters of some 
Lausentian Anphibolttes, by Fiank D Adams, M Ap Sc, 
Assistant Chemist and Lithologist to the Geological Suivey of 
Canada —The paper first gives a shoit account of the investi- 
gations which have been made on this amphibole-scapolite rock 
in Norway, where all the principal deposits of apatite either 
traverse 1t or occtren ifs immediate vicinity The deposits of 
apatite in Canada®geneially occur dSsociated with some varjety 
of highly pyroaenic rock, often holding oithoclase and quartz 

ethe “ Apatitbiingei ’ has, however, recently been found in the 
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vicinity of the town of Arnprior on the Rive: Ottawa It 
closely resembles the Norwegian rock, both in external appear- 
ance and nits micioscopic characters, containing hornblende, 
scapolite, and pyroxene as essential constituents A number of 
amphibolites in the Museum of the Geological Survey of Canada, 
which resemble this 10ck in appearance, have been sheed and 
examined with the micioscope, and one of them found to con- 
tain scapohte in large amount It was collected at Maznaw 
Lake, m the township of Abimger, and 1s fiom the same belt of 
hornblendic iochs as that ın which Ainptioi is situated The 
pape: closes with a shoit account of some of these amphubolites 

Lhe Geological Age of the Acadian Fauna, by G E Matthew, 
AM, FRSC —In this sketgh an attempt 19 made, by com- 
pauson with the Cambiian fanna of othe: counties, and especially 
of Wales, to fia moie exactly than has hitheito been dne the 
position of the assemblage cf organisms found nea the base of 
the St John goup The tulobites me taken as a criterion for 
this pumpose A brief statement of the position and thickness of 
the beds 1s given, showing the 1elation of the fauna to the forma- 
tion ás a whole It 15 shown that the genera and species of the 
Acadian trilobites do not agree with those of the Menevian, 10 
the 1estiicted application of that term now ın vogue , the gieat 
Paradoxides with short eyelobes, and the genera Anopolenus, 
Agraulos (= Artogellus), Ei innys, and Holscephalina being, so 
far as known, absent from it On the othe: hand, ıt shows very 
close 1elationships im its generas to the Solva gioup fauna, 
especially in the following species — 

Solva Group 
Conocoryphe solvensis, Hick» 
Conocor phe bufo, Hicks 
Pa adoxides harknesst, Hicks 


Acadian Fauna 
Ctenocephalus matthew, Hartt sp 
Conoco yphe elegans, Hartt sp 
Par adoxides ctenuntcus, Matthew 


As beaiing on the question of the age of the Acadian fauna, the 
development of the eyelobe in Paradoxides 1s 1eferied to, and it 
is Shown that while in the Cambiian 10cks of Wales the length 
of the eyelobe is in dnect ielation to the age of the stata, the 
Faradoxides of the Acadian fauna, haying continuous or nearly 
continuous eyelobes, are more primitive in then factes than, those 
of the Menevian, and agiee with the species found in the Solva 
group The family of Conocoiyphide, festiicting the name to 
such species as those desciibed t Corda unde Conocoryphe and 
Ctenocephalus, aie a marked featue of this ealy fauna, and 
Conscoryphe has a chaiacteustic sutme not observed in the 
Menevian gener. The Acadian Ctenocephalus also difeis m 
this respect fio a the Bohemian species 

On the More Ancient Land Floras of the Old and New Worlds, 
by Principal Dawson, LLD, F RS—Im the Laurentian 
penod vegetable life 1s probably indicated, on both sides of the 
Atlantic, by the deposits of graphite found in ceitain horizons 
There is good evidence of the existence of land at the time when 
these graphitic beds were deposited, but no dnect evidence as 
yet of land plants The carbon of these beds might have been 
wholly from subaquatic vegetation , but there 1s no certainty 
that ıt may not have been n,part of terrestzial origin, and there 
aie perhaps some chemical diguments in favour of this The 
solution of the question dependsgon the possible discoveiy of 
unaltered Laurentian sediments The Silurian land flora, so 
far as known, 1s meag.e The fact that Xof/erts has been found 
to be merely a film of pyrite deprives us of the ferns There 
remain some verticillately-leaved plants allied to Aznular:a, the 
humble Acrogens of the genus Psz/ophyton, and the somewhat 
enigmatical plants of the gene:a Pachytheca, J ololaxites, and 
Beri nia, with some unceitain Lycopods We have thus at 
least forerunners of the families of the Az te: ophyliitee, the Lyco- 
podiaceæe, and the Couzfere@ ¢ The comparison of the rich 
Devonian o: Eran flora of the two sides of the Atlantic is very 
interesting On both continents ıt presents three phases—those 
of the Lower, Middle, and Uppe: 'rian—and there 1s a remark- 
able correspondence of these in counti1es so wide apart as Scot- 
land, Belgium, Canada, Brazl, and Australig Examples of 
this were given in the Rhizocaips, at this period very 1mpoitant, 
m the Lycopods, the Equisetacez, the Ferns, and the Comfers 
The number of contfe ous trees belonging to Dadoxylon and 
allied genera, and the abundance of feyns, often arborescent, 
were especial featuies in the Middle and Lata: Enan The flora 
of the Euan age culmimated and then dimimshed In like 
manne: that of the succeeding Carboniferous period had a small 
commencement quite distinct in its species from the Erian , it 
culminated in the uch vewetation of the tree coal formation, 
which was remarkably similar ove: theewhole would, presenting, 
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however, some curious local differences and dividing lines which 
aie beginning to become more manifest as discovery proceeds 
In the Uppe: Carbonifero 1s the flora diminishes 1n 11chness, and 
the Permian age 1s, so fm as known, one of decadence rather 
than of new forms Great progress has rtcently been made by 
Williamson and others m umavelling the affimties of the coal- 
formation plants, and we are on the eve of gieat discoveiies in 
this field Throughout the Silurian the conditions do not seem 
to have been eminently favomable to plants, but the few forms 
known indicate two types of Acingens, and one leading to the 
Gymnosperms, and there 1s no 1eason to doubt the existence of 
insular land itchly clothed at least with the few forms of vegeta- 
tion known to have existed In the Euan and Carboniferous 
there seem to have been two peat waves of plant-life, proceed- 
ing over the continents from the noith, and separated by an 
interval of comparative steniity But no very mateiial advance 
was made in them, so that the flora of the whole Palzozo.c 
period presents a gieat unity and even monotony of forms, and 
1s ve y distinct fiom that of succeeding times Still the leading 
families of the Rhrsocas pee, Hgursetacee Lycopetiacer, Filices, 
and Conf si, established in Paleozoic times, still 1emain , and 
the changes which have occunied consist mainly ın the degrada- 
tion of the three first-named families, and in the intioduction of 
new types of Gymnosperms and Phænogams ‘These changes, 
delayed and scaicely perceptible in the Pe:man and Early 
Mesozoic, seem to have been greatly accelerated in the Later 
Mesozoic 

On the Structure of English ant Amean Carbonrferous 
Coals, by Edward Wethered, F G S, F C S —The avthor had 
examined several seams of coal from England and America He 
poin‘ed out that they were not always made up of one continuous 
bed of coal, but often comprised several distinct beds In the 
case of the well-known Welsh ‘ four-feet ” seam theire were four 
distinct stiata of coals, separated by clay beds of a few inches 
thick In the case of the “splint coal” from Whitehill Col- 
liery, near Edinbuigh, the seam piesented thiee cleaily-defined 
beds of coal, but these were not separated by paitings of any 
kind With a view of testing the ‘‘ Spore theory ” of the origin 
of coal, as propounded by Piof Huxley, the attho1 had ob- 
tained a portion of the ‘‘bettei-bed ” seam intact for a thickness 
of ro inches fiom the top He had exammed this inch by inch, 
by preparing thuty-three microsc»pic sections At the top weie 
34 winches of dull lustious coal, termed ‘‘laminated coal ” This 
the autho: found to be practically a mass of maciospoies and 
microspores Below this there was a change in*the character of 
the seam Spores became less numerous, in places they weie 
scarce, the mass beng made up of vegetable tissue and a sub- 
stance to which the author gives the term ‘‘hydiocaibon ” He 
could not, theiefoie, suppoit Piof Huxley in saying that the 
‘*better-bed ” coal was ‘‘ simply the sporangia and spore-cases 
of plants” The assertion would, however, apply to the first 
34 inches of the seam The ‘splint coal” from Whitehill Col- 
liery was a bette: example of a spore coal than the ‘* bettei- 
bed” The bottom stiatum was 4 inches thick, and presented 
a dull lustre, with thin bright layers traveising at mteivals The 
dull portion was a mass of spores and spore-cases, but these did 
not enter the bright layers A vertical section cutting a bright 
layer, bounded on either side by dull lustious coal, showed 
plenty of spores in the dull coal, but in the bright not one was 
detected The second bed in this seam was I foot thick, ıt 
was of a brighter lustie than the 4 inches below, but two layejs 
could be distinctly made ou:, one more lustious than the other 
In the dullest of the two, spores were found, which, however, , 
were less numeious than in the bed below, and were also of a 
different vaiiety In the bright layers the spores were absent 
The top bed of the seam was also 1 foot thick, and might be 
defined as a mass of spores, chiefly microspores, except in the 
bright layers The Amenican coals examined were collected by 
the author fiom the Waruor Coalfields of Alabama, and fiom 
near Pittsbuig, Pennsylvani The same structural affinities 
weie noticed asin the English coals, and the autfo: therefore 
came to the conclusion that the English and Amerfcan Carboni- 
ferous coals had a common origin * The spores in the coal from 
both countries were closely allied Some microspores fiom 
Alabama were identical with those which ocem in the lower bed 
of the Welsh ‘‘four-feet” seam A featme in spores obtamed 
fiom all the coals was the tinadiate markings which they ex- 
hibıted Whether this was to be regarded as superficial or*no*, 
it was very characteristic of them, and was therefore to be con- 
sidered in atterrpting to ally them With modern vegetation The 


528 


NATURE 


| Sept. 25, 1884 





autho iggarded peat in the light of post-Tertiary coal , ligmite 
as peat in a transition state to coal, and coal as the remains of 
Carboniferous bogs The author referred to the practical appli- 
cation of a knowledge of the microscopic structure of coal, as 
enabling an expert fo judge of the natme of a coal from an 
examiiation of 1t with a pocket.lens 

Points of Dissimilarity and Resemblance between Acadian and 
Scottish Glacial Beds, by Ralph Richardson, FRSE, VP 
GS Edinb — Mr Ruichaidson said that, in his ‘ Acadian 
Geology,” Principal Dawson gave the following as a typical 
section of the superficial geology of Acadia—that 1s, Nova 
Scotia, New Biunswick, and Prince Edward Island——and as, m 
some iespects, also applicable to Canada and Maine, viz At 
the bottom, peaty deposits, then unstratified Boulder Clay, 
then stratified Leda Clay, indicating deep water , and, lastly, 
gravel and sand beds, the Saaicava sand indicating shallow 
water Mr Richardson pointed out wherein such a section dif- 
fered fiom and resembled the glacial beds of Scotland He said 
the latter showed no such oiderly arrangement as the Acadian, 
and could not, as a rule, be divided into deep and shallow water- 
beds The marine shells in the Scottish beds me all mixed up 
together, regardless, as aiule, of the province—whether Arctic 
or British, or both—to which they propeily belong, regaidless 
of the depths which they usually tenant, and iegaidless of the 
‘deposit (whether clay, giavel, or’sand) in which they are now 
found fossil] They are likewise met with at all heights, from 
the level of the sea to moire than 500 feet above it No system 
of dispersion of bouldei-enratics from defimte centies in Scot- 
land seems as yet asceitained The peaty deposits, occuring in 
Piincipal Dawson’s section elow the Boulder Clay o1 til, occur 
in Scotland above it With regard to points of resemblance, the 
facies of the shells in Acadia and Scotland ıs simila1, being of the 
Arctic and Buitish-Aictic type Again, both m Acadia and 
Scotland, all the fossiliferous glacial beds occur above the un- 
stratified Boulder Clay o till Mi Ruicha:dson cited varous 
Scottish sections to prove this, and remarked that the belief ın 
earher and late: Boulder Clays is of long standing in Scotland 
He concluded by pomting out that, in then cardinal features, the 
Acadian and Scottish glacial beds seemed to comcide In both 
Acadia and Scotland that great mass of unstiatified clay known 
as Al existed , and doubtless the geologists of the New World 
were, like those of the Old, puzzled to account for its origin 
‘with ceitainty and satisfaction ‘The question was left unsolved 
‘by the meeting of the British Association in Edinburgh ın 1850, 
although then di$cussed by Hugh Mille: and Prof John Fleming 
The author hoped that dung the present meeting some advance 
would be made in solving this great problem, as well as in cone- 
aah and atranging the glacial beds of Canada, Acadia, and 

ritain 

On the Mode of Occurrence of Precious Stones and Metais m 
india, by V Ball, MA, F RS —For fall 3000 yems India 
thas been known as the source of precious stones and metals, but 
scarcely 200 years have elapsed since other counties yielding 
precious stones have entered into competition with her , and it 
is Only within the present century that she has ceased to hold a 
pre-eminent position as a supplier of the markets of the world 
In orde: to arrive at a full and satisfactory elucidation of this 
subject, two branches of inquiry must be undertahen—one based 
upon what has been actually asceitaimed by careful geological 
exploration of the country, and the othe: upon such historical 
records as are available of the former pioduction of the minerals 
in question, and of the indications of the sites where they were 
guined By means of om present knowledge of the geology, it 
has become possible to give definite fom to many vague state- 
ments by early wiite1s, and to 1ecognise the actual positions of 
mines which are now, by the people of the localities themselves, 
forgotten and deserted In the majouity of these cases, had the 
geologist not got the histoucal hand to guide him, he would be 
unwilling to predicate the presence of such minerals from mee 
superficial examination As a c8llateial result, many of the 
widespread nfths and fables connected with mining have proved 
to have origifated in peculiar local customs They iest, there- 
fore, on more substantial bases of facts than could have been 
suspected by any one unacquainted with these customs This 
method of combming the iesults of geological research with 
historical records the author has found on previous occasions to 
have the advantage of binging the geologist mto touch with the 
iest 6f humanity, ananging as it does the interest of histonans, 
linguists, and otheis, who find ın the facts so presented to them 
pabulum applicable to the 1@qurements of then own particular 
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pursuits In this papei ıt will not be necessary or suitable to 
enter at length into detasls—the author having done so else- 
where } Hus object 1s rather to direct attention to the subject 
generally, and to make known the fact that much has been ac- 
complished of late years which has not as yet found its way into 
manuals and encyclopadias Most of the information to be 
found in such works 1s far behind om present knowledge , and, 
wheie not actually incorect, has been supeiseded by fuller and 
moire accuiate obseivations The subjects taken fo. special 
consideration are the following —~Diamond, ruby, sapphire, 
spinel, beryl, emerald, lapis-lazuh, gold, silver The steel of 
India, or woetz, might be included here, since, at least 2000 
years ago, ıt was one of the mosé precious productions of India 

On the Relative Ages of the American and the English Cretaceous 
and Eocene Sentes, by J Stakie Gardner, F L S, F G S —The 
pape: 1s a contribution towards the dete:mmation of the ages of the 
American Cietaceo-Eocene 10cks, 1elative to those of Euope 
It bitefly describes the chief characteuistics of the various stages 
of the senes in America The lowest beds there are” distin- 
gushed by the piesence of well-developed dicotyledonous 
leaves, associated with Ammonites and othe: Cietaceous Mol- 
lusca, considered to warrant theu correlation with the Gault 
and Chalk of England Newe: beds thought to be inte:mechate 
in age between Secondary and Tertiary are dgstinguished by the 
mcoming of palms and a new flora of Dicotyledons, associated 
with Afosasaurus The resë ale conelated with the various 
divisions of the Tertiary seres recognised in Furope The en- 
the series seems to have been deposited without any consider- 
able break in continuity, but reveals a sudden taansition fiom a 
temperate to a subtiopical flora, and fiom a Cietaceous to a 
Tertiary Vertebrata The high development of the floa 1s, 
however, quite irreconcilable with the accepted conelation. In 
further compav~ing the Ameiican series with that of Europe, 1t 1s 
obsei ved that the subdivisions of the Cietaceous series were fist 
determined for a limited area, when diffeient ideas of evolution 
and gradual passage pievailed, and subsequently extended to 
embrace areas at a distance which may be, rightly or wrongly, 
couelated with those of England and Westen France The 
compaiisons now diawn are only between the rocks of the 
ouginal and typrcal area and qf America, excluding the Cie- 
taceous rocks of other countries Thus testicted, the Neo- 
coman of Europe comprises only shore deposits, characterised 
by a Cietaceo-Jurassic fauna and a Jurassic fora The Gault 1s 
a deeper sea-deposit, comparable to the ‘‘ Blue Mud” of the 
Challenger, with a typically Cietaceous fauna and a Jurassic 
flora The Upper Greensands are more or less the equivalents 
of the Gault, deposited unde: differing physical conditions, cor- 
1esponding to the ‘‘ Greensands” of the Challenger, and have 
been assumed to 1epresent the shore or shallowe: wate: condi- 
tions preceding the Chalk The Chalk itself 1s descitbed with 
a view to prove that it is a truly oceanic deposit, formed at a 
distance fiom shore Md at a considerable depth, corresponding 
in all iespects with the existing ‘‘Globigerina Ooze” The 
arguments against this view are iq@futed in detail, and the sug- 
gestion made that the alleged shallower habitats in the tiopics 
of the few surviving Molluscagmay be due to the lowe: tempera- 
tue prevailing now ın the abyssal depths of the ocean having 
driven heat-loving types from the depths at which they wee 
able to lve ın the Chalk period The whole Cretaceous sees 
in the British area is the result of a giadual conversion of land 
into sea, owing to subsidence The piocess commenced with 
the Neocomian, became more sert@us with the Gault, and con- 
tinued until the close of the Chalk The focus of the depues- 
sion, 50 fai as its 1esults are accessible, was the English Channel, 
whence it spread in an easterly @iection across Central Emope 
As the land subsided, the gulf mcreased in magnitude, and Blue 
and Gieen Muds were formed on a wide: and wider mea, to be 
succeeded in due time by chalky Ooze The nearer the focus 
of subsidence the olde: the Greensands and Gault, and the 
farther we 1ecedg from it the newe1 ın age they become The 
zones of increasing depth tiavelled outward and forwaid, and 
though now represented by contmuous bands of the same litho- 
logical chaiacteis, extending ove: many countries, it would be 
1ashin the extieme toemfer the synchioyism of portions of these 
when separated by degrees of latitude The time required foi 
these zones to travel fiom Kent to the Crimea, and to accumu- 
late a mass, mainly composed of minute oiganisms, of over a 
thousand feet ın thigkness, must have been sufficient to account 

1 “í Economic Geoloky of India,” and “ x Geologist’s Contribution tothe 
History of Ind a,” Pra Ro? Dub Soc 1883 
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foi a very sensible plogiess. in the evolution of oiganic forms 

The deposition of the Chalk commenced in the English area at 
a period when the land Horas were still of Juassic chazacter 

By the time ıt had 1eached Limbiig, Saxony, and Bohemia 

Dicotyledons had become developed The penod 1equued for 
the chalk ocean to encioach but 300 to 400 miles must thus have 
been very vast The question my, howevei, arise whether 
plant development at this stage followed the otheiwise universal 
law of evolution, 01 was exceptionally rapid The fauna has to 
be examined to see whether it discloses an equally appreciable 
progress The conclusion airtved at 1s that while the groups 
with which the autho: is less acquainted appaiently do so, the 
progiess in the Mollusca ıs unmistakable The helicoid, tur- 
binate, and patelloid groups are ®aichaic and stattonary, but the 
fusifoim shells betray a tendency to elongate their canals, and 
the relative abundance of such, and gradual dropping out of 
now estinct gencia, furnish an unmistakable indes of the relative 
ages of the more littoral deposits Fiom this point of view we 
are able to demonstrate that the Greensands of A1a-la-Chapelle 
are fai younger than their lithological structure and sequence 
would indicate, while the appearance fof such distinctly new 
developments as cone and cowry shells fimthe: suppoit the 
views of the relatively almost Teitiary, 01, at least, transition, 
age of the Cretaceous series in Denmaik While, therefore, 
denudation on a tmuly colossal scale has produced one of the 
most considerable gaps in the whole geological 1ecoid between 
Cretaceous and Tertiary over the “British aiea, beds of inter- 
mediate age may successfully te sought for at a distance from 
this centie The erroneous couelation of these, bed by bed 
almost, with the typical Cietaceous series, as developed m 
England, has led to a still more untrustworthy correlation of the 
American series with oms The Cretaceous senes of Ameca 
contains at its very base a flona composed of angiosperms so 
perfectly differentiated that they are appmently referable to 
existing geneia One of theoldest floras in Europe contaming 
angiosperms 1s that of A1k-la-Chapelle, and even this we have 
seen 1s 1elatively modern , but these are not ieferable in at all 
an equal degree to existing genera, and even the Conrferz are 
embarassing on account of their highly transitional charaaters 

The oldest Cretaceous flora of Amenca, so fai fiom possessing 
any Cretaceous characters, agrees m a remarkable manner with 
that of the English Lower Eocene, while the Laramie, or sup- 
posed Cietaceo-Eocene, flora has very much m common with 
that of om Middle Eocene, and maiks a similaily sudden rise m 
tempeatme The question is whether the evidence of the 
fauna in favour ’of the Cretaceous age of the series 1s so con- 
clusive that the floral evidence must be set aside Taking the 
Cretaceous seres as represented m California, the older stages 
possess Mollusca of definitely Cretaceous aspect, but those of 
the newest have a decidedly Eocene facies To be Cretaceous 
a fauna must have some elements which did not survive to a 
later period , but are we in a position to state that the Am- 
monitide, the Belemnites, and Inoceram: df not do so? Even 
our present limited knowledge is entirely opposed to such a 
view It must be remembereg that the Eocenes in their typical 
area, England and France, were deposited under peculiar local 
conditions, and it would be as log.@al to mfer fiom the absence 
in them of Cietaceous types that these existed nowhere else as 
it would be were the bed of the Enghsh Channel now upheaved 
to class as extinct all forms of hfe not met with in its sands and 
muds If, as thee ıs evidence to show, Ameca was isolated 
at the time, the survival there of forms of Reptiha elsewhere 
extinct would be m accordafice with ordinary observation at 
the present day The flora of the American series is Eocene , 
the fauna of its earlier stages 1s Cietaceous We aie compelled 
therefore to choose whether we ill believe that a laige Eocene 
flora was developed there duning the Cretaceous, or that some 
members of a Cretaceous fauna lived on to an Eocene date 

The forme: supposition demands greater rapidity of evolution 
than we are accustomed to gdmit, and no external evidence 19 
advanced to support ıt The latter ıs more cencetvable from 
the standpoint of evolution, and 1s not contiadicted by any 
evidence that has yet come unde: the author’s observation 


On! Some Remans of Fish from the Upper Silurian Rocks of 


Pennsylvania, by Prof  W Claypole, BsA , B Sc (London), 

F GS , of the Second Geological Survey of Pennsylvania —The 

earliest vertebrate animals yet known from any part of the world 

are some remains of fish ın the Upper Silurian rocks of England 

They are for the most part of three typese First, short fin- 

spings, named by Agassiz Oxchus tenuzsiziat&s, second, frag- 
® 


NATURE 





529 


renem e O m i e e ee e E A m e e —— arapen prems 





ments of shagieen, o1 the skin of a placoid fish (Zhe dus and 
Sphagodus), belonging piobably to the same that cafied the 
spine, and thud, ovate, finely striated plates or shields, sup 
posed to be the defensive armour of some fish, unlike any now 
hving No one has doubted the ichthyic nature of the first and 
second of these thee forms But as regaids the thud thee has 
been much controversy Evidently allied to Ccphalaspzs, 1ts 
ight to the name of fish has been called in question, and suspi- 
cion has been raised in regard to the whole family of the Cepha- 
laspıds On the whole, howevei, it seems best to ietain them in 
the class of fishes, and to this conclusion Prof Huxley evidently 
mclines in the conclusion of hus *‘ Essay on the Classification of 
the Devonian Fish ” One may expect some, or even consider- 
able, divergence of structme from the usual ichthyie types in 
such early forms These English fossils occu: in the lowest beds 
of the Devonian (Cornwall), and in the highest beds of the 
Silurian (Shopshne and Hereford) The well-known Upper 
Ludlow ‘‘ bone bed” has yielded them ın considerable quantity, 
and one specimen 1s reported by Sır C Lyell in ms ‘‘ Elements 
of Geology” (1865) as discovered fiom the Lower Ludlow, 
beneath the Aymestry limestone Below this houzon I have 
neve: heard of their occunence The English Ludlow, taken as 
a whole, has been usually coirelated with the Lowe: Helderberg 
of North America, and on good giounds, both containing 
Fur ypterus and Pterygotus The English Lower Ludlow and the 
Water-Lime o1 basal beds of the North-American Lowe: Helder- 
berg aie the lowest stiata containing these fossils On both sides of 
the Atlantic they range from this level upwards into the Devonian 

The oldest veitebrate fossils yet announced fom America are 
those found ın the Cormiferous limestone o1 Lowest Devonian of 
Ohio Possibly the beds at Gaspé, on the Gulf of St Lawrence, 
are somewhat lower, as they have yielded Cephalaspis, which 1s 
not yet known from Ohio, and Coccosteus, of which Ohio has 
ytelded only a single specrmen No authenticated fish-fossil has 
yet been announced from the Upper Silurian rocks of America 

It 1s tiue that reports of the idiscovery of such remains have 
been published at various times, but investigation has proved 
them all erroneous (See ‘‘ Paleontology of New York,” vol u 

pp 319, 320, pl xm , American Journal of Science, second 
series, vol 1 p 62, ‘* Paleontology of Ohio,” vol u p 262) 
During my iecent work on the palæontology of Perry County, 

Pennsylvania, I came upon some fossils which at once suggested 
relationship to the Ludlow group above descnbed Among 
them were a few spines recalling Onchus tenuistriatus, but with 
some differences I have named them Onchus pennyslvanieus 

With them I discovered abundance of specimens bearing a strong 
resemblance to FPferasfis, but larger, and differing m some other 
respects These I name Glyptasprs (G elliptica and G bitrun- 
cata) Compaiing these with Zverasfzs we find them much 
thinner, not exceeding one-tenth of an inch in thickness , whereas 
specrmens of Prerasfis m my possession from Cornwall are 
nearly one-fourth of an inch thick The striation on both ıs 
equally fine, but 1s rather less regular on the American speci- 
mens These also show no tiace of the spine in which the shield 

of Pleraspfts termmates, as shown by Murchison in ‘‘ Suuria ” 

No traces of the English fossil shagreen—-Zzelodus and Stha- 

godus—have been found m the Pennsylvanian beds, though it 

abounds ın the Ludlow rocks The fossils were found in a bed 
of sandstone about 200 feet below the base of the water-lime in 
Perry County, Pennsylvania, near the top of the gieat mass of 
vatlegated shale composing the Fifth Gioup of Rogers ın the 
Fust Survey of Pennsylvania This shale in New York mmes 

diately overlies the Niagara limestone, which 1s correlated on 
satisfactory evidence with the Wenlock limestone of England. 

Ten o1 twelve species aie common to the two beds It seems, 

therefore, that the great mass of colomed shale, near the top of 
which these fossils were found, and whichis a contmuation of 
the Onondaga gioup of New York, has no representative in the 

British series, but conesponds to an interval between the Upper 

Wenlock and the Lowe er (Fo: details 1:egaiding the 

correlation of these beds m Pennsylvania with those in New 

York, see a paper by the author in Proc Amer hil Soc for 
1884) It 1s consequently a necessary inference that the beds 
yielding Glypiaspis and Onchus in Pennsylvania are somewhat 
older than those containmg P%esaspzs and Onchus n England. 

Microscopic examination of the specimens, and a comparison of 
their structue with that of Prerasprs and Cephalaspis are in 
progress, and the details will be given in the paper Othe: 

fossils ın the author’s possession indicate the possible existence of 
fish at a still earher date, but the mageiial 1s not yet worked out 
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Drift have been coloured tgll us, as a 1ule, a very different tale 
from the corresponding sheets ın which the Drift 1s ignored, and 
it is only these Diift maps that really give us a tiue idea of the 
nature of the surface Ihdeed in many districts a geological 
map that does not show the Duft 1s comparatively useless for 
most practical purposes, at all events in a populous countiy like 
England Moreover, it 1s not merely enough to mass Duift as 
such, but its constituent membeis should be fanly distinguished, 
not meiely with regard to then classification o1 1elative age, but 
also as to their composition, whether of clay, loam, or gravel 
and sand To illustrate this there are exhibited copies of the 
two veisions of many of the Geological Suivey maps of the 
London Basin, with and without Drift, from which the following 
important poimts will be at once seen —{1) Large tiacts, shown. 
as Chalk on one version, really «onsist, at the suface, of the 
generally impervious Boulde: Clay, whilst ove: otheis the Chalk 
is covered by Buick-eaith and Clay-with fants all these beds 
being such as give an aspect to the country very different to 
what we find where the Chalkis bare (2) Parts of the wide- 
spieading aiea,of the London Clay (of the Duiftless maps) ae 
really quite altered and deprived of then clayey character, by 
the sheets, long strips, and more isolated patches of giavel and 
sand that ocem so often, whethe: along the iivei-valleys or over 
the higher plains (3) The sandy, permeable Crags are in gieat 
put hidden by Drift, which, though often consisting of sand and 
giavel, 1s sometimeseof Boulder Clay Indeed, so widespiead 
is the Glacial Duft n the gieater part of Norfolk and Suffolk, 
that only a Dft edition of the Geoldgical Suvey maps of the 
eastein pats of those counties has been issued, a map without 
Duift would necessanly be a work of fiction To illustrate the 
important bearingewhich these Diift maps have ona great ques- 
tion, that of water-supply from the Chalk, the autho: also ex- 
hibits some special maps, which he kas made to show the meas 
over which 1am-watei has access to the Chalk, as distinguished 
fiom those ove which the surface-wate1 cannot sink down into 
the Chalk, o: can only do so gvery partially These maps will 
be more particularly noticed? in Section G 

Pennsylvania before and after the Elevation of the Appalachs im 
Mountams, by Piof E W Claypole, BA, BSc, FGS 
Lond —The paper, of which the following notes ae an abstract, 
is intended as an attempt to handle, m a pecessaiily imperfect 
manner, and only to first approximations, a difficult but important 
and interesting geological subject The method of treatment 1s, 
in the wiite1’s opinion, one that has not hitherto been employed 
fo. the same purpose The object in view 1s to form some esti- 
mate, as near to the truth as possible, of the amount of com- 
pression 01 shortening produced at the surface by the corrugation 
of the upper layers of the coast .nto mountain chains, with 
especial reference to the American Atlantic seaboard In order 
to confine the pape: within due limits, certain piopositions must 
be taken as proved The principal of these aie --(1) That 
cential contiaction has developed tangential pressure in the 
crust , (2) that the tangential pressure has produced crumpling 
of the crust , (3) that to this c1umpling ae d&e long 1anges of 
mountains , (4) that the Appalachian Mountains came into being 
in this manne in the late: portign of the Paleozoic ea These 
admitted, the conclusion necessarily follows that during the for- 
mation of the Appalachian Mountain@ a considerable contiaction 
of the crumpled aea ensued, in a duection at ught angles to 
that of the cham The following points constitute the main 
featuies of the paper —-(1) Short account of the gieat 1anges of 
Pennsylvania, ım plan and section, with diagrams, (2) situation 
and account of the line of section adopted , (3) lumitation of the 
field to a consideration of elevefl gieat 1anges—Blue Mountains, 
Bowe: Mountains, Conecocheague Mountains, Tuscarora Moun- 
tains, W Shade Mountains, Black Log Mountains, Blue Ridge 
Mountains, Jack’s Mountain, Startling Stone Mountains, Tussey 
Mountains, Bald Eagle Mountains , (4) Discassion of the dif- 
ferent parts of this section—(z) the Mountain Region, (å) the 
Cumberland Valley, (5) attempt to estimate or measure the 
curved lme of the crumpled Upper: Silurian (Medina) sandstone , 
(6) inference that the sixty-five miles of the line ofeection repie- 
sents about 100 miles of suface previously to the ciumpling of 
the crust and elevation of the maintains , (7) this iesult, for 
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AT King’s College Prof W Grylls Adams, F R S, will 
deliver a comse of lectuies on Electricity and Magnetism and 
then applications to Electiic Lighting, Trangmission of Power, 
&c , dwing the academical year 1884-5 A course of piactical 
work in electrical testing and measurement, with especial refer- 
ence to electiical engineeiing will also be canied on under his 
direction in the Wheatstone Laboratory The lectures will be 
given once a week—on Mondays at 2 p m —and the Laboratory 
will be open on Wednesdays and Fiidays from I to 4 
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Academy of Sciences, September 15 —-M Rolland, Pie 
sient, in the char —Addiess dehvered at the maugmation of 
the Fresnel Monument at Broghe, by M Jamin —Remarks on 
algebraic equations, ın connection with a communication fiom 
M de Jonquieies on the application of geometiy to algebra, by 
M Iéon Lalanne —Note on the two methods, proposed by 
{lamuton and Sylveste:, for resolving the linea equation in 
quaternions, by Piof Sylvester -—-On the composition and 
properties of the light emitted by insects of the Pyiophoie genus, 
by MM Aubeit and Raph Dubois Examined unde: the 
spectioscope, the spechum of this ight appeared very beautiful, 
continuous, and destitute alike of very bight and dark bands 
It occupied about seventy-five divisions of the micrometer, ex- 
tending on the red side to the centie of the interval separating 
the A and B rays of the solar spectrum, and on the side of the 
blue a little beyond the F 1ay When its intensity diminishes, 
the red and orange disappeai altogether, the spectium being then 
1educed to the green with a little yellow and zed, the gieen 
peisisting longest The reverse takes place when the isect 
begins to glow Thus the least 1efrangible rays are the last to 
be emitted, a result hitherto obse1ved in the spectrum of no 
othe: luminous body, except to a limited eatent in that of the 
sulphide of stiontum Examined to ascertain its photo-chemical 
properties, this light showed a feeble display of the phosphor- 
escence of the sulphide of calcium —Remarks on a singular 
case of deformation in the images obseived through telescopes, 
by M Gov 

BERLIN 


Physiological Society, August 1 —Di A Auerbach had 
made e\peliments to asceitain which of the constituents of flesh 
exercised the acid, alhali-abstiacting effect on the blood wit- 
nessed in the ieaction of the mine of flesh-eating animals com- 
pued with that of the mine of plant-eating animals He found 
that the acid phosphore potash increased the ammoniacal con- 
tents of the urine in a manner simula. to that of the admunistia- 
tion of acids A dog fed on flesh having been brought into 
nitiogenous equilibiium, and kept im this state for some days, 
had a portion of acid phosphoric potash given to if m addition 
to the meat The nitiogenous eacietion remamed the same as 
before, but the quantity of secreted ammonia had considerably 
meieased, and this mciease contmued fo. some days afte: the 
dog was put back to the former flesh diet without the salt The 
quantity of sec.eted ammonia corresponded, to the utmost nicety, 
with the quantity necessary fo: the conversion of the salts which 
had been taken, PO KHA, into PO; KNO,H —Piof Kionecher 
gave aiepoit of a senes of experiments conducted duwung the ° 
session now ended m the depaitment of the Physiological 
Institute unde: his care He first recounted the experiments of 
Mis Di Boll, who mvestigated whethe: asphyxiated fishes 
could 1ecove: animation without a supply of oxygen, and simply 
by withdrawing the carbonic acid from them Goldfishes weie 
left in boiled wate free of an till the symptoms of asphyxia be- 
came distmetly manifest, and then a somewhat diluted caustic 
lye was added to the wate: witlgul the admission of an In 
every such case the fishes soon 1ecovered then lively movements, 
and swam about freely in the water It might therefore be 
concluded that, with the discharge Qf the surplus of carbonic 


several reasons, below iathe: than above the truth, (8) geogia- | acid, the symptoms of asphyxia would also disappear -—Piof 


phical effects of this contjaction , (9) development of the fact 
that such elevation of mountaims by tangential piessuie involves 


Kronecker then iepoited on the expeimments of Li Kianzfeld, 
which had foi the: subject the movements of the stomach In 


not only elevation, but considerable horizontal movement, (10) | the stomach of each of the animals examined, the cardiac part, 


diminution of motion to noith-west, (11) a few words on the 
failure of attempts yet made to account for this sontraction , (12) 
è 


suggestions and conclusions ® 
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the pyloue pmt, and the middle had to be disciimmated Qf 
these thiee pats the last was ın most cases immovable, while 
the two othe: parts displayed lively mqvements In the act of 


swallowing, as observation proved, the stomach took no shae 

The cardiac and the pyloic parts were excitable m different 
manneis The pylorus reacted stiongly even on slow electric 
stimulations of moderate intensity such as failed to induce any 
contraction m the cardiac pat Contract_on of the cardiac pait 
followed however moie frequent stimulatiors The act of vomiting, 
at least in all the animals examined, was ccnstantly biought about 
by a swallowing movement Inthe dischaige of the contents of 
the stomach, on the othe: hand, the cesophzg 1s took no pat what- 
ever The motoisat work were the abdominal pressure and the 
movements of the gastiic walls, and during the time the vomiting 
lasted the cardiac orifice was open The whole mechanism of the 
act of vomiting was still, howevei, the subject of investigation 

—D: Jastreboff has made a’ paiticula: imestigation of the ques- 
tion, important ın piactice, 1egaiding the effect on the blood- 
pressuie of interference with different paics in the case of opera- 
tions in the peuitoneal cavity He found that the blood-piessme 
was iaised by all encroachments of this kind, especially that of 
impinging on the intestine, and, most strongly of all, by a 1e- 
frigeration of the mtestine In the case of a quick excision of 
a wam tumou fiom the peiitoneal cavity the blood-piessine 
1ose to quite a iapid 1ate, and the influence of ethe: was only 
able somewhat to abate it —-In contimuation of former exper- 
ments on the movements of the vagina Piof Kionecker has 
fuithe: established that they are not peiistaltic movements hke 
those of the intestine, but that the vagima contiacts, exactly in 
the same manne: as does the cesophagus,in sections which in 
definite numbeis (mostly three) and in definite seres compress 
themselves from the top downwards A solution of continuity 
in the wall of the ogan m no respect affected the couse of the 
contiaction -Dı Ratimoff has studied the effect of chloroform 
on the heait and the 1espuation In order to chaige the au 
with the vapom of chloroform a special appaiatus was con- 
structed which allowed an exact registration of the chloroform 

An completely saturated with chloiofo.m contained in every 
case, whethe: the process of inteifus.on took place slowly or 
rapidly, 30 cubic centimeties of chloroform to roo hties of an, 
and mvauably caused the death of the abaus subjected toit, and 
that thiough paralysis of theheait Such a mixture as produced 
a complete narcosis of the animal, without affecting the heat ox 
the 1espnation, contained § 6 o 7 cubic centimeties of chloro- 
form to 100 lities of an, a mixtuie which was able to maintain 
the naicosis fo. hows ata time In these experiments, however, 
it appeared that the animals very soon got accustomed to the 
chloroform, and tf, fo. example, the naicosis was effected 
at the beguening by a piopoition of =: cubic centimeties of 
chloroform, the dose had subsequently to be mezeased 
to 6 and 6% cubic centimeties in order to keep up the 
naicosis —Dr Schapuo has mvestigated the effect of atropine 
on the frog’s heait, and has found it analogous to the effect of 
heat The heait became through its application much more 
accessible to external treatment than in a normal state, and m 
general its effect, may be formulated ın the statement that by 
means of atropine the fissures in the frog’s heart become widened 

—Mr Aronsohn had formerly found that o 73 pei cent solution 
of oidimary salt was of altogethe: imdiffe.ent and unstimulating 
effect on the nasal mucous membiane, and offered the best 
vehicle foi the mtioduction of smelling substances He now 
communicated that he had examined other salts, m particular 
caibonate of soda, sulphate of soda, sulpkate of magnesia, &c , 
with a view to dete1mining in what concentiation they affected the 
nasal mucous membiane with equal mdifference as did o 73 
* common salt solution He found that fo. this pumpose much 
more considerable quantities of these salts were iequred In 
the case of sulphate of soda, fo: example, fom times the quantity 
that sufficed ın the case of common salt was needed to produce 
the same absence of effect In such stionger concentiations 
these solutions might take the place, e1ths: ın whole or in pait, 
of the hitchen salt solution —-Dr Heimann reported on a new 
method for the pioduction of localised pressure on the cerebrum 

He placed an animal at the pegiphery of 2 10und chest made to 
revolve rund its centre, caused ıt to 10tate 300 times a minute, 
and obserwed paralytic symptoms which passed away in a short 
time after the end of the rotation By experiments he con- 
vinced himself that the changein the distribution ofthe blood in 
the two halves of the biam produced by the centrifugal force 
was without mfluence in this phenomenon, and therefore con- 
cluded that ıt was exclusively the one-sided pressme of the biam 
against the skull which caused the paralysis To still fiuther 
localise this pressure he trepanned the sxull at a spot wheie ıt 
was known that the paitgof the membrane of the cerebium there 
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situated was the centie for the movements of an exthemity, fixed 
mto the opening a cok stopper, which of itself exercised no 
piesstie and placed the animal im such a postuie im the rotating 
apparatus taat the operated side was sftuated outwardly In the 
10tation the spot in question was now pressed against the cork, 
and so paialysis showed itself m the extremity appertaming to 
that spot On the cessation of the evolution the movement of 
the para ysed part was soon testored These experiments could 
be repeated at pleasuie without doing any hama io the anımal 


VIENNA 


Imperial Academy of Sciences, July 17 —K Laker, on 
the fust micioscopic phenomena of coagulation of mammalian 
blood —-A Weiss, on a peculia: occurence of calcium oxa- 
lates in the epidermis of the oigans of some Acanthaces -—~ 
On spontaneous movements of vegetable dyeing bodies, by the 
same —Preliminary note on a peculiar solved yellow dye in 
the floweis of some Papaveracese, by the same -L Boltz- 
mann, cn the propeities of monocyclic systems and of other 
systems alled with ther —H List, on the epxtheliym of the 
cloaca of Seylium camcula —K Zulkowsky and K Lepéz, 
aid to the deteimination of the halogens of organic bodies 
—R Benedikt and P Julus, on a new tesorcin-blue —A 
Nalepa, on the anatomy of Tyioglypha —O W = Fischei, con- 
tribution tc a knowledge of diquinolyles —-On two organic stan- 
num compcunds, by the same —T Habeimann, on some basic 
salts —F Berger, on the agtion of acetamide in phenylcyamde — 
S Schubert, on the behaviour of the staich-gianule if heated -—~ 
G Spitz, on some mixed ethers of resorcin ——K Natterer, contu- 
bution to a khnowledge of dichloro-ether —IX Auer von Wels- 
bach, on rue earths ~Z H Slkaaup and 0 W Fischer, on 
methyl-phenantroline —-Z HI Skiaup, on a new mode of forma- 
tion of pnenanboline --L Szajnocha, conti1bution to a knowledge 
of the middle Cretaceous Cephalopod fauna of Elobi Island on 
the westein coast of Africa —K Auer von Welsbach, contii- 
butions to spectral analysis —E won Fleisch], on double 1efiac- 
tion of circumpolaising fuds —E Stemach, studies on the 
1enal circulation of the blood 
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THE “CHALLENGER” REPORTS 


Report of the Screntific Results of the Voyage of H MS 
“Chillenger” during the Years 1873-76 under the 
Command of Capt George S Nares, RN,F RS, and 
Capi Prank Tourle Thomson, RN Prepared under 
the Supe1ntendence of the late Sir C Wyville Thomson, 
Knt, F RS, &c, and now of John Murray, FRSE, 
onc of the Naturalists of the Expedition Zoology— 
Vol IX Text and Plates Two Vols (Pubhshed by 
Order gf Her Majesty’s Government, 1884 ) 


ANOTH ER volume forming Part XXII of the Zoologn- 
cal Series of Repoits on the Scientific Results of the 

Challenger Expedition has just been published, containing 
an account of the Foramimifera by H B Brady, F RS 
It will be umversally acknowledged that the task of pre- 
parmg this Report could not Rave been intiusted to able 
hands The representatives of this interesting gioup of 
animals, writes Mr Muay m an editorial note, are 
universally distributed over the floor of the ocean and in 
its surface and sub-surface waters, and the presence or 
absence of ceitain surface forms in the deposits from dif- 
ferent depths and localities 1s intimately connected with 
some of the most 1entarkable and intricate pioblems of 
general Cceanogiaphy It was therefore of the first 
importance that one very familiar with the group of the 
Foraminifera should have been chosen to undertake so 
vast an amount of labour as was requisite to investigate 
the enormous quantity of material that was collected 
The Report itself 1s the best evidence of the great success 
which has attended Mr Brady’s investigations, ıt con- 
sists of a volume of text of over 800 pages, and 1s accom- 
panied by a volume of Ir5 very exquisitely executed 
plates 

While the chief part of the Report is taken up with the 
descriptions of the new or rare species of Foraminifera 
turnished by the various bottom-dreggings and tow-net 
gatherings obtained during the Challenger Expedition, 
the author has also incigtded some account of the col- 
lections made in the regions of the North Atlantic, which, 
though not visited by the Challenger, were explored 
during the expedition of the Porcup:ne in 1869, and he 
has made the survey of the group more complete by also 
referring to the forms found during the cruise of the 
Kurght Errani m 188% and during the British and 
Austro-Hungarian North Polar Expeditions 

The Report, however, cogtains a great deal more than 
descitptions of new or rare species Fiom Mr Brady’s 
laige acquaintance with the multifarious forms to be met 
with in the group and with its hterature, he has been 
enabled to treat in a full and able manner, the subject of 
the classification of these forms, and has thereby deve- 
loped this Report into an elaborate monograph of 1ecent 
Foramimifera 

In an admirably Written introduction a sketch 1s given 
of the giadual development of our knowledge of these 
forms fiom the time of D’Oibigny (1826) to the present, 
and an elaborately compiled bibhograghy 1s appended 
THe various classifications of the Rhizopods, from that of 
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Dujardin ın 1841 to that of Lerdy ın 1879, are glanced at 
More details are given as to the various attempts at 
classifying the Foraminifera, and the author proposes a 
scheme ditfering in many respects, aad often widely, from 
those given by previous writers, but one whiclf, in its 
essential elements, 1s in no way incompatible with the 
different conclusions at which they had arnved The 
nature of the investment of the animal—that ıs to say, 
the minute structure of 1ts test—as an exclusive basis for 
the primary divisions of the order, has been abandoned 
While under all circumstances 1t furnishes important cha- 
1acters, and is even in some families quite distinctive, it 
is nevertheless a fact that, whilst there aie certain groups 
which ale invariably arenaceous, and some which are 
always calcareous and perforate, there are yet others in 
which no uniform rule obtains The author omits any 
division of the order into sub-ordeis, not finding any 
easily-recognised characters to serve as a basis for such 
subdivision, and he divides the order at once into families 
These famulies are (1) Gromidze, (2) Miliolidze, (3) Astro- 
rhizidz, (4) Lituohida, (5) Textulandz, (6) Cheilostomide, 
(7) Lagenidz, (8) Globigerimidze, (9) Rotahdæ, (10) Num- 
mulmide The Giomide,a family composed chiefly of 
fresh-water organisms, “ have been a source of consider- 
able trouble, on account of the want of accuracy and 
detail in the published descriptions of a number of types 
more or less closely alhed to the group, and only such 
genera have been included as are known to have long, 
reticulated pseudopodia” In this portion of the subject 
the author has had the advantage of the advice of his 
friend William Archer “ The sub-family Dactyloporine, 
which ın the original draft was placed with some 1¢se1 va- 
tion amongst the Miliolidae, pending the fuller publication 
of the results of Munier-Chalmas’s researches, 1s now 
entirely omitted The examination of specimens brought 
under my notice by E Perceval Wright and C Schlum- 
berger has removed any doubt left on my mind as to the 
propriety of the transfer of the entire group to the cal- 
careous Algze” The singular genus Bathysiphon of Sars 
has been removed to the Astrorhizide 

With reference to the subject of nomenclature, the 
following are Mr Brady’s views, which seem founded on 
common sense, and with which we entirely agiee It 1s 
surely not requisite ina group hke this “that a umform 
standard of fixity of characters should be adopted, or 
that a set of beings of low organisation and extreme 
variability should be subjected to precisely the same 
treatment as the higher divisions of the animal kingdom 
The advantages of a binomial system of nomenclature 
have not diminished since the days of Linnzus, though 
the views of the naturalist as to what constitutes a 
‘genus’ o1 a ‘species’ have changed, and will probably 
continue to change, but, be that as ıt may, the Linnæan 
method 1s too simple and convenient to be abandoned 
without some better rean than the different value of 
these terms as employed in different zoologycal groups ” 
“ The practical point upon which all are agreed 1s that it is 
impossible to deal satisfactorily with the multiform varie- 
ties of Foraminifera without a much freer use of distinctive 
names than 1s needful or indeed permissible amongst 
animals endowed with more stable characters” » All 
who have had any experience of the life-history of these 
Rhizopods, who know their immense plasticness, and yet 
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-who remember their, within certain limits of deviation, 
fixedness of type, will cordially agree with this 

The subject of dimorphism is alluded <o, and the two 
quite distinct phenomena among Foramimifera desctibed 
by this term are expléined, but the author does not seem 
to select one of these above the other for the exclusive 
right to the term, as would seem desirable 

One of the most imteresting subjects in reference to 
deep-sea deposits 1s their direct connection with the pelagic 
species of Foramimfera As a rule these forms are not 
of pelagic’ habit , on the contrary, probably 93 01 99 per 
cent of the known species or varieties live in the sand ot 
mud of the sea-bottom, and possess no powers of floating 
or swimming, but, on the other hand, some few forms, 
belonging to eight or nine genera, do most certainly pass 
their existence either in part or in whole at the surface of 
the ocean, or floating at some depth below that surface 
These forms are found, too, in immense profusion, and a 
relatively very large mass of the oceanic deposits consist 
of then calcareous shells A list of the at present ascer- 
tained pelagic forms is given The most prominent genera 
are Globigerina, Pulvinulina, Hastigeiina, Pullenia The 
question seems still unsettled as to whether the species 
are exclusively pelagic, passing the whole of then time 
living at or near the surface, or whether they can or do 
pass a certain portion of 1tonthesea-bottom Mr Brady 
adduces a series of facts which tend to the inference that 
the Foraminife1a which are found living in the open ocean 
have also the power of supporting lfe on the surface of 
the bottom-ooze, and further, so fat as our present know- 
ledge goes, there 1s at least one variety of the genus 
Globigerina which lives only at the sea-bottom , but the 
author 1s most cautious not to express any dogmatic 
opinion on the subject 

In dealing with the composition of the test, the presence 
of a considerable percentage (6 to 10) of silica has been 
established as existing ın the arenaceous forms The 
substance secreted for the incorporation of the foreign 
bodies which cover the test has been praved to be com- 
posed of ferric oxide and carbonate of lime in vanable 
proportions, the former being often in considerable 
excess It ıs not without interest to note the pre- 
sence in some of the porcellanous forms of a thin 
siliceous investment <A few Milolæ from soundings of a 
depth of about four and a half miles, with somewhat 
inflated segments, scarcely distinguishable in form from 
young thin-shelled specimens of a common littoral 
species, were found to be unaffected by treatment with 
acids, and upon further examination it became apparent 
that the normal calcareous shell had given place to a 
délicate homogeneous siliceous investment While im- 
mersed in fluid, the shell-wall had the appearance of a 
è nearly transparent film, and this when dried was at first 
somewhat iridescent 

A list is given of those stations from which soundings 
or dredgings were obtained in sufficient quantity to furnish 
good represerjative series of Rhizopods and maps are 
appended showing the traeks of the Challenger, with 
these stations marked, as also of the areas explored by 
the Porcupine and the other northern expeditions 

Any generalised summary of the details of the new 
forms* would be impossible Of the several hundred 
species described and figured, ovei eighty are here noted 
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for the first time, and this without conting numerous well- 
marked and named varieties, or the numerous new forms 
aheady diagnosed in Mr Brady’s prelfminaiy Reports 
The family Astrorhizica is the one which has received 
the largest number of additions , indeed our acquaintance 
with the larger arenaceous Rhizopods 1s almost entirely 
derived from the various recent deep-sea explorations A 
knowledge of the life-history of these forms 1s still needed 
to place the classification of the group on a secure basis, 
and as some few of the forms are inhabitants of compara- 
tively shallow water, then investigation would seem to be 
well worthy of the attention of observers at some of our 
zoological marine stations Many other problems to be 
solved are also pointed out in this Report, the extreme 
value of which will be recognised by all students of 
biology "e 





THE ENGLISH FLOWER G4RDEN 


The English Flower Garden Style, postition, and 
Arrangement Followed b ya Description, Albhabetically 
Arranged, of all the Plants best suited for ris Embet- 
lishment, ther Culture, and Positions sutled for each 
By W Robinson, with the co-operation of many of 
the best Flower Gardeners of the day Illustrated with 
many Engravings (London John Murray, 1883) 


LOVE of flowers seems more or less characteristic 

of most human beings, and ghe tending and caring 

them 1s to most people a pleasant labour Their bught- 
ness of colour, their charm of form, the sweetness and 
refreshgngness of tneir varied perfumes please and delight 
the senses, while the mystery of their lives and deaths 
captivates the mind and awakes up the pleasures of hope 
In no European country has this love of flowers been 
more manifested than in England, so that a flower garden 
seems an indispensable adjunct of an English home It 
too often happens that many of those who love flowers 
have not the knowledge requisite to take care of them, 
and then the flower garden 1s handed over to the care of 
others Whar to grow and what not to giow becomes 
then not so much a question of deliberate enlightened 
forethought as a t®ing of fashion, commonplace and 
unstable No honest love: of Nature, no one who has 
once known the beauties of pint life, could ever for a 
moment remain pleased or wmtısfied with the arrangement 
of things out of piace which 1s so peculiarly characteristic 
of one style of modern Enghsh gardening It was not 
always thus anywhere in Continental Europe that one 
visits ‘ Le Jardin anglais” of some fine demesne or of some 
public park, there one 1s sure to ffnd some attempt to form 
a natural prospect by the judicious arrangement of tree, 
shrub, flower, and grass, buten England itself, the very 
home of Sylvia, all traces of Nature are too often oblite- 
rated, and a meretricious display of colour, inclosed within 
a sharply defined geome-rcal sameness of outline, takes 
the- place of a refreshing contrast ın contour accompanied 
with joyful surprises of brightness What a difference 
there 1s ın the pleasure o? viewing a laige mass of Gentrana 
acauits m the centre of a wide expanse of scarlet geraniums 
encircled with yellow calceolarias and viewing some few 
tufts of the same plant opening their blue corollas amid 
the grass by the borders of some Alpine meadow Those 
who love gardens end like to see inthem some few touches 
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of Nature owe a debt of gratitude to Mr W Robinson for 
his life-long Jabouis*in disturbing our minds as to the 
correctness of modern views on gardening, and for in a 
great measure destroying the miserable conventionality 
that had made ow gardens bad imitations of very m- 
artistic carpets, o1 of nightmare-giving wall-papers But 
m destioying what was bad it was also most desirable to 
build up something good to replace what was gone, and 
in the present most welcome volume we find indications, 
clear and distinct, of the abounding wealth of flowers at 
our disposal which are fitted for the embellishment of our 
open-air gardens In the compilation of this work on 
the “ English Flower Gaiden,” Mr Robinson has had the 
co-operation of some of the most practical and thoughtful 
writers of the day, and also the valuable aid of Mr W 

Goldring, whose experience as supeimtendent for some 
time of the Hardy Plant Department of the Royal 
Gardens at Kew has well qualified him for the task The 
first part of the work—On Gardens, their Arrangement, 
&c —1s foi the greater part from the pen of the autho 

We should have liked thata small portion of this pait had 
been devoted to the subject of town and suburban gardens 
of small size «Many a modest cottage gaiden has, we 1ead, 
its lessons to give, but then oui ideas of a modest cottage 
garden are not helped by an illustrat:on of the charming 
grounds attached to Sheen Lodge The second part 
contains in alphabetical qrder a list of the more 1mportant 
genera and species of plants which will grow in the open 
air in Great Britain or Ireland, with figures, some very 
good, some indifferent, of most of the more attractive 
species In some few cases we noticg figures given which 
are not referred to in the text, when these are not of 
“desnable” species for the flower garden, as in the case 
of Gentana lutea and Sella maritima, it would have been 
better to have put others in their place - To all our 
readers who have or contemplate having a garden we 
cordially recommend this very excellent book 
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OUR BOOK SHELF 


The Aing Country, or Explorationsgn New Zealand 
By J Kerry-Nicholls (London Sampson Low and 
Co, 1884 ) 


IN this interesting volume Mr Nicholls describes a good 
stroke of exploring work The®King Country, with which 
his volume is largely concerned, 1s that distiict of the 
North Island of New Zealand which ıs still under the 
sway-—not ent.rely nomimal—of the King Tawhiao, who 
has only recently left our shores It occupies a very large 
airea between the west coast and the Lake Taupo 1egion, 
having on its north-eastern borde: that wonderland with 
which the late Baron Hochstette: has made us familiar 
The additional details of the sub-volcanic action of this 
region, its boilmg springs and glistering teriaces, aie 
welcome Fiom Rotomahana Mr Nicholls travelled 
southwards in a zigzag to Lake Taupo, and geologists 
will be specially mterested in the observations re- 
garding the gieat volcanic plateau on *the south of 
Lake Taupo, and Mr Nicholls’s account of his ascent 
of Mounts Tongatiro and Ruapehu, the former still 
in a state of volcanic activity In fact there 1s 
abounding evidence that at no very remote period vol- 
canic action must have been widespread and copious 
over a very large area of the North Island Though not 
to be compared with the Southern Alps, which Mr Green 
and his companions scal@éd last year, stl® Mr Nicholls’s 
feat was formidable and trying efRough 
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Country the natn es have retained many of theireo1iginal 
characteristics and customs almost unchanged, and there- 
fore such narratives as that of Mr Nicholls ıs of con- 
siderable value to the ethnologist The region 1s richly 
wooded, the scenery m many places magnificent, ænd the 
geological features well worth minute investigation In 
an appendix we find a hst of the New Zealand tribes 
with their localities, and careful lists of the fiora and 
fauna met with during Mr Nicholls’s jouney Alto- 
gether the, nariative is interesting, and contains a good 
deal of fresh information There is an excellent map 
and many attractive illustrations 


Forests and Forestry of Northen Russia and Lands 
beyond Compiled by John Croumbie Brown, LL D 
(Edinburgh Olive: and Boyd, 1884 ) 


THE forestry of Russia has so 1ecently been the subject 
of an article ın our columns, that we need do little more 
than 1efer to this, the latest of the long series of volumes 
by Dr Brown on his favourite Forsiwissenschaft or forest 
science It appears to have been compiled a7 ofos of 
tre International Exhibition of forest products in Edin- 
burgh, and is intended “ to introduce into Enghsh forestal 
literatuie detailed information on some of the points on 
which infoimation 1s supplied to students at the schools of 
forestiy on the Contment” The mformation contained 
in the volume has been obtained personally during 
journeys in Russia, or from the best official sources 

There 1s also, it should be said, much to interest the most 
general and careless of readers, for Dr Brown quotes ex- 
tensively irom the best recent writers on the districts of 
Russia to which his book specially refers 





LETTERS TO THE EDITOR 


[The Editor doesnot hold himself responsible for opinions expressed 
by kts correspondents Neher can he undatake to return, 
or fo correspond with the writers of, rejected manuscrepts, 
No notice ts taken of anonymous communications 

[The Editor urgently requests correspondents tokeep their letters 
as short as possible The pressure on hrs space ws so great 
that it is impossible otherwise to insure the appearance even 
of communications containing wnterestingand novel facts, | 


M Thollon’s Views of “ Great B” ın the Solar 
Spectrum 


THE excellence and power of M Thollon’s prisms have 
become proverbial in the spectroscopic woild Fo the sake, 
therefore, of having his own account of what he has himself 
seen (NATURE, vol xax p 520), with physical appaiatus of 
gigantic size, so well planned, so admirably constructed, and 
manipulated with such matchless skill,—doubtless every ieader 
will make very little objection to any small accompanying 
inacctiacy in one outside reference 

To me, therefore, as well as probably to every one else, 3t 1s 
a very trifling matter that he should lay to my chaige that I have 
said ‘‘Great R” does zzof inciease 1n intensity as the sun ap- 
prc aches the houzon , although mm my ‘‘ Madeira Spectroscopic” , 
book I have actually intioduced Plate 5 to show, as compared 
with Plate 4, that it does so incicase veiy notably 

But the real pomt of interest, of special importance just now, 
and perplexity too, 15 not that there 1s some effect of the telluric 
character ın the “B” lmes—but how much? and in what 
manner does ıt giow with zenith distance ? 

Now that residual questior@ does not seem yet to have occu- 
pied M Thollon, o1 he would have described the @ifferent 1ates 
at which the dry gas lines of “B” giow with zéhith distance 
compared with the lines of watery vapour, and, as a fist and. 
easy result he would undoubtedly have obtained, as I have with 
far inferior means, an mdication that the water-vapom of the 
eaith’s atmosphere 1s confined to the lower strata only, while 
the dry gas composing ‘‘B” belongs mote nearly to the whole 
atmosphere, high and low To that too, at least, for sdme 
observations of “B” when nea the zenith, o1 looked at thiough 
the shoitest aenal path possible a® the place, showed me so 
immense an intensity still in its Imes, as to lead to the suspicion 
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that fa7é of their pioducing gas may be even fa: outside the 
usually consideied limits of everything belonging to the earth 

M Thollon, indeed, gives a view of the ‘'B” 1egion, ‘‘as,” 
he says, ‘it would appear if observed outsrle the earth’s atmo- 
sphere,’, and therein he shows every lime constituting ow 
magnificent earthly constellation ‘‘ Great B,” absolutely wiped 
out of existence—a few w//7a-faint, accidentally mtiuding solar 
metallic lines alone excepted But how has the eminent savant 
obtained that view? Not by ascending ın a balloon, o1 up the 
sides of a high mountain above all the grosse: atmosphere, and 
seeing that it was so, but merely by observin: some small amount 
of difference of effect, at two slightly different degrees of lage 
zenith distance, viz 60° and 80°, at the Observatory of Nice 

Two points, however, alone, will neve: enable a curve to be 
diawn on then sole authority , and as a curve of effect ıs what 
the investigation now requires, M Thollon’s hitherto merely 
duplex observations will acquue a far gieate: power of convic- 
tion for othe: men’s minds, if he will kincly supplement them 
with others at 20° Z D , 01 as nea to it as the latitude of Nice 
will allow him at time of summe! solstice Still more would he 
make us all his debtors if he would repeat those three angular 
directions at three successive stations at gieate: hypsometiic 
altitudes, duly 1emembering that while every one hnows that 
watei-vapout and oxygen (the gaseous parentage of ‘* B” accord- 
ing to the giand experiments of M Egoroff) do exist in the 
earth’s atmosphere, that does not, by itself, therefore rende: 
them impossible ın greater or le-s quantity -0 the oute: region of 
the sun’s envelopes , or, ın a highly attenuated degree, to the 
92,000,0c0 of miles of space between C Piazzi-SMYTH 

15, Royal Terrace, Edinburgh, Septemba: 27 





Shifting of the Earth’s Axis 


WITH reference to the letter of Mi: W M Flindeis Petuie 
(NATURF, September 25, p 512), I would 1emaik that thee 
has been no sensible change ın the latitude of Greenwich (as 
found by observations of circumpolai stars) duumg the last forty- 
seven years, a period nearly twice as long as that covered by the 
Pulkowa observations which M WNyién has discussed In a 
paper on the ‘‘ Systematic Errors of the Greenwich North Polar 
Distances ” (Mem R A S vol xlv ), I have exhibited the results 
for the co-latitude of the centre of the Gieenwich tiansit-circle 
for each year and for groups of years fiom 1836 to 1877 reduced 
to the same refractions throughout (Bessel’s), and coriected where 
necessary for index-error of the the:mometer, and the accordance 
of the dividual results 1s as close as can be expected, when allow- 
ance 1s made for the systematic errors to which all observations are 
lable, but which are usually ignored m estimating theoretically 
the probable eriors of mean results It may suffice if I hee 
give the results for co-latitude for three periods of years — 


1836-49 mean co-latitude 38° 31’ 21” 85 
1851-65 21” 87 
1866-83 21” 85 
The first and last results are rdentical and are absolutely mcon- 
sistent with Mi Petrie’s supposed increase of the Greenwich co- 
latitude of 1” or more m a century 
W H M CHRISTIE 


Royal Observatory, Gieenwich, S.E , September 27 
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The Sky-Glows 


From the gieat putty of the sky this evening, and fiom the 
flatness of the horizon westwards, on the line of the Great 
Northern Railway between Huntingdon end Hitchin, the sun- 
set glow was of a very beautiful desctiption At five minutes 
before six (watch-tame, three o1 fom minutes slow) the sun set , 
and ıt was no sooner hidden than a paihelion-like patch of white 
light, 6° or 8° in diamete: brighter than the 1est of the sky, 
occupied a place 10° o1 15° above®the sunset pomt of the horizon, 
and continutd shining there with peaily bughtness foi about ten 
minutes 1e howizon-line became edged at the same time with 
bight red, melting abiuptly away upwards-mto orange, and 
higher up into a field of yellow light rounc the lucid spot At 
6 5 this spot’s white light began to acquire a 10sy tinge, and 
duiing the next ten minutes, until 6 15, ıt Decame intensely 10se- 
colomed, preseiving its definite place unchanged in the uppei 
eapanse of yellow, a vivid golden ouiole yellow stipe some 
degiees bioad divided it from the red fiinge along the houzon, 
the dazzling gold colou: sMading exquisitely into the fiery ied 
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below and 1osy 1ed above, and deriving itself fiom the latte: a 
bionze-like greenish cast in its bight goklen hue by contiast 


By 6 15 the 10siness of the bright spot had extended upwards 
and outwards fiom its centre, and was now blended m 1ts colour 
and confines with the yelow band and 1ed frmge below it, until 
the whole presented a conflagiation or ied auoia-like outburst 
of hght ın the west, 20° o1 25° high, and extending’ 45° or 50° in 
base along the horizon 

The yellow belt was fading out of this glory, and the bught- 
ness and iosiness of its upper part was fast disappeaung, when 
at 6 15 thee appeaied, with extreme quickness in the brighter 
base, dark intervals dividing it into upward radiating diverging 
beams of light, which rapidly agquired such fixed bieadths and 
distinctness that I easi.y counted six or eight separate beams 
neaily equidistant from each other, and of equal lengths and 
strengths, marking out plainly by then divergence the sun’s 
place, and the considerable depth to which it had aheady sunk 
below the horizon The two outei ones only of the beams, on 
the northern side, were a little confused together; and*marred 
the symmetry which the whole presented, but the full number 
of then display was seveial times counted ove: dung the ten 
minutes-—-unul 6 25—tkat they contmued visible They were 
about 15° long from then bases, and extended across and usurped 
to themselves the light of what had been the golden-yellow belt ; 
but they gradually shortened and became dull 1ed when at the 
latte, hom the hoiizon assemed the red appearance which it 
usually piesents some time afteı sunset The above stnkng 
phases of the glow,—thz white spot, the iose-red one, and the 
stieameis,—occupied just ten minutes each, and the unusual 
aspect of the sky ceased entuely just thuty minutes after sunset 

The patch of whitish hight observed this evening had all the 
appearance of a true, but extended and diffused, mock sun of 
some description, and I have noticed the peculiarity before, in 
the sunset glows of last winter and spiing, Whenever I had an 
opportunity to see the sky and Watch their early phase just 
after sunset, but crystals of ice being then plentiful ın cirrus, 
the evidence of the moch sun’s formation by non-aqueous dust 
in the atmosphere was not so strong as now, when it has 
1ecuried after a long continuance of a summer temperate 
which has been unusuflly high, It is also singular and curious 
that the 10sy tint began in the white-glow spot, and spreag 
evenly outwards from it as a centre, as the extent and intensity 
of this iemarkable colom grew and incieased 

Appearing as the white spot does, when I have seen it, at a 
pretty fixed height of not less than about 12° fiom the horizon as 
soon as the sun has set, 1f seems difficult to 1econcile its presence 
at sich an atitude with a theory of its production by reflection 
of the sun’s horizontal rays fiom fine films o1 lammee of floating 
glassy dust, unless descending equatorial currents, perhaps, in 
those extremely stable heights may have a sensible inclination 
downwaids fom the west, and may tilt the films’ under sides 
in a duection commsponding with that of the cunent slightly 
towaids the sun? 

With 1egard to the diveiging beams, they aie also, perhaps, 
not quite ordinary, megulaily pidluced straight lines of radia- 
tion , but seemed by then symmetry to be connected, at least ın 
the ongin of the shadow-gaps which forned them, with evenly 
ruled stripes or pleats of the amus, and of loftier haze, un this 
case duected, ıt seemed, neaily east and west With such haze- 
bands and s=ripes duected iather more sou h-westerly, 01 about 
towaids the pomt of winte: sunset, and inteisected also with 
slightly slanting systems of stiiagion, I constantly noticed the 
sky in Newcastle-on-Tyne, dung the prevalence last winter and 
spring of the :epeated sunset glows, to be for weeks and months 
more or less constantly and usiformly, but in general weakly 
and dimly, streaked and furrowed ove: Either an unusually 
steady curient was prevailing in the upper air, or else a perma- 
nent current there, and long lines of aerial disturbances troubling 
its stieams were made move visible and conspicuous than ordinary, 
by exceptional radiation, o1 some other unusual 1efiigeratmg and 
haze-engendermng cause, depriving the uppei air of its transpar- 
ency, during the time of the shy’s precenting such unusual 
appearances in what Quetelet named and considered to be the 
“stable” or untempestuous upper regions of the atmosphere 

Whatever may be the explanation of the streamers and of the 
white glaie-spot, obseivations may perhaps be made of them 
under even more favourable conditions than occured this even- 
ing, and they wquld then possibly grve a little help towards 
arriving at someguither conclusions» both as regards the crystal- 
line o1 other nature of ¢he haze-causmg substance, and as t$ the 
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manner and d rection of the motions of the extremely lofty an- 
cwrents in which the,finely-divided materal 1s suspended 
A 5 HERSCHEL 
Collingwood, Hawkhurst, Septembei 20 


ON September 27, being on the river about 6 p m , I noticed 
the beautiful colour of the sky, which lasted for thiee-quarteis ofan 
hour after sunset The day had been very cloudy, but not much 
iain had fallen, and about 4 30 p m the sky cleared and the sun 
shone out My attention was diawn to the appearance of the 
sky about 615, after the sun had set Gnueat masses of 1ed 
appeared in the west on a backgiound of gold and primrose, 
above this the shy shaded fiofh gieen into blue, the red colom 
extended upwards for about 40°, and appeared of various shades, 
deep ied, magenta, and iose colow, the various small clouds 
which were floating about being pink This ied light giadually 
bioadened out and died away, giving place to deep orange and 
gold,gthe latter colour lasting till 6 45 

The wate: was as gorgeous as the sky above, the reflections 
of the trees being bright red and purple on a floor of gold I 
may add that the ied light fiom the sky was so strong that a 
rosy hue was thiown on some trees and eveiything around 

Hurley Mill, September 28 T M Brownr 
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September Stream of Krakatoa Smoke at Strong’s 
Island 


AFTER long delay, owing to the wiecking at Strong’s Island 
of the Morning Star, I feel very fortunate in coming ito 
possession at last of a most important i1ecoid of fact, which I 
hasten to publish, in the form of an extiact fiom the jounal of 
Miss Cathcart, the young lady missionary labouring at Strong’s 
Island with Rev Dr and Mrs Pease, and well known in Hono- 
lulu It 1s as follows — e 

“* Seplember 8 —Y esterday there was a very peculiai appear- 
ance of the sun The sky was somewhat cloudy, but not so as 
to obscure the sun, which was of a silve: blue colour, and not 
so bright but what we could look at it without any ttouble 
The shadow was the same as ın an eclipse There was no 
bright sunshine all day ” s 

Although the jomnal contains no further 1ecord on the subject, 
nor any mention of the ied glows which must have followed, ıt 
1s SO precise as to date and as to the phenomena obseived as to 
be of the greatest value in continuing the history of the equa- 
torial smoke stiıeam from Krakatoa beyond Honolulu and Fan- 
ning’s Island, to which it had been continuously tiaced on its 
long route wd the Seychelles, Cape Coast Castle, Trinidad, and 
Panama It was observed by the buque Southard 112 lburt 
some 2000 miles east-south-east of Honolulu on September 3, 
at Fanning’s Island on Septembe1 4, and at Honolulu in con- 
spicuous brilliancy on the evening of the 5th Mr Frank 
Atwatei, landing at Maalaea, Maw, on the morning of the sth, 
observed a wonderful red glow, and maivelled much (having 
Just arrived) 1f such were f: suniises in these islands The 
same morning passengers on the Zealandia steaming southwards 
towards the I ine were awakened®by Zue sunlight streaming mto 
their berths Mi F L Clarke has supplied a report, somewhat 
imperfect as to date, of an obscured and coppery sun seen at the 
Gilbeit Islands on or about September 7 ‘his would be Sep- 
tember: 6 ın our 1echoning, the Gilbert Islands being west of the 
meridian of 180° 

Now we have the very precise date given by Mis, Cathcait, 
of September 7 (6th) at Strong’s Island, o1 just one day later 
than at Honolulu, and thnty-six hours later than the 
late afternoon coppery and Turid obscmation seen at Fan- 
ning’s Island Strong’s Island ıs about 2320 mules nearly due 
west of Fanning’s Island This gives a rate of progiess of 
the smoke-stream of sixty-four miles an hom It seems proper 
to reckon time from Feanning’s Island rather: than from the 
Hawauan Islands, as the latter were evidently“north of the cen- 
tral course of the stream, and perceived its atmospheric effects 
half a day later than the former, although nearly on the same 
meridian 

It is to be specially noted also that? the phenomena were 
chaiacterised by the peculiarities seen at Fanning’s Island, as 
well as at Panama, rather than those seen at Honolulu {Iere 
the obscuration of the sun was so slight as not to have been 
noticed durmg the day, ngr was any chanĝe in its colour ob- 
sesved, except by Mr and Mrs H M Whitney, who saw its 
disk green at setting on the 5th At Strong’s Island, as well as 
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at Fanning’s Island, Panama, Tumdad, and eastwaid, the sun 
was heavily obscured, and its hght changed to green ft low altı- 
tudes, and blue when high up This proves that the heavier 
thickness of the smoke-stieam did not extend so far north as 
Honolulu, but was confined to 1 narrow belt nea. the equator 
Fanning’s [sland is in Jat 2° 40’ N , long 159° W =  *Strong’s 
Island 1s in Jat 5° N , long 162° 30° E The Zealandia was 
perhaps 5° N when the blae sun was observed Honolulu 1s in 
lat 22° 17'N , and 1eceived only the clouds fraying off fiom the 
edge of the smoke-belt as ıt swept by to the southward 

The sun’s rays were so gieatly obscuied by the density of the 
smoke strata in the main belt that they seem theie to have 
failed to produce the maivellous twilight effects which were so 
conspicuous in Honolulu All along the line fiom Seychelles to 
Stiong’s Island, we hear of luud appearances, gieen sun, blue 
hght, great obscuiation, sun easily observed with the naked eye, 
but hardly anywhere a word about twilight effects, o: 1ed glows , 
while at Honolulu, under the thinne: side clouds of the stream, 
the colou: effects in the twilight were amazing 

The topic 1s an endless one, and I will not prolong Many 
ask what ıs the cause of frequent iesivals of the red glows, such 
as the very fine one of last evening, August 19 It seems merely 
to show an inegula distirbution of tne vast clouds of thin 
Kiakatoa haze still lingering in the upper atmosphere They 
drift about, giving us sometimes more, sometimes less, of their 
presence It is also not unlikely that ın vatying hygiomettiic 
conditions the minute dust-particles become nuclei for ice crystals 
of varying size This would greatly vay their ieflecting 
power This accords with some observations of Mr C J 
Lyons, showing that the amount of 1ed glow varies according to 
the prevalence of certain winds S E BISHOP 

Hawanan Government Suivey, Honolulu, August 20 





Biology v Botany 


ACCORDING to the 1egulations of the Cambiidge L-cal Exa- 
mınatıons, 1883, junior students can alone take botany, while 
senior students must take elementary biology instead What 
has been the result? Taking the Regent’s Paik centre as a 
typical example, for ıt 1s a single school of several hundred gurls, 
and sends up piobably more than any othe: school in England, 
we find that fiom 1872 to 1882, inclusive, 273 senio! students 
entered, and I9I, or 70 pei cent passed in botany In 1883, 
howevei, none were sent up at all Vf we ask, What 1s the 
object of teaching science in schools? the answer ıs obviously 
foi its educational value Now this can only be acquned by 
piactical study Botany 1s eminently gualified for affoiding this 
use, wheieas zoology 1s not The lady piincipal of the school 
In question will not enteitain the idea of teaching any bianch of 
science if ıt cannot be taught practically, and veiy pertinently 
asks, ‘‘ How can I get two to thiee hundied fiogs, and make 
my guls dissect them? In the first place the parents would 
not allow it ’ Consequently biology becomes a dead letter, and 
botany 15 discountenanced by the Syndicate for the elde: girls 

On inquiring of a member of the Syndicate, I am informed 
that the general idea ıs that the jumiors should study botany 
from this educational point of view, but seniors are of such an 
age that mere ‘‘ object-lessons” are no longer necessary, but 
training in scientific thought ıs called fo. Now, in the fist 
place, 1t must be borne in mind that, fiom the pressme of other 
subjects, ıt ıs not generally, if ever, easy to teach science at all 
adequately in schools, and, secondly, the small amount’ of 
botany that can only possibly be taught, even to the elder 
pupils, ıs httle more than practical descriptions, a certam 
acquaintance with the leading families of plants, and the general 
principles of physiology and histology. There 1s not the time to 
do more As an examine: for the College of Pieceptors for 
many yeais, and having to look over papers from schools, &c , 
from all parts of England, I can testify to the fact that the 
standaid of botanical teacheng ıs decidedly low Of comse 
there are exceptions, but the majority, who get gess than half 
maks, show little more than a smattering oé the subject 
Instead, therefore, of insisting ọn elder pupils advancing to 
biology, my own feeling 1s that ıt would be decidedly bette: to 
encourage seniors to continue the study of botany alone, but 
moie thoroughly The idea of calling such botany an ‘‘ object- 
lesson ” will sound somewhat ludicious to my fellow teachers, 
who know what teaching piactical botany thoroughly really 
means ' 

The remedy, therefore, seems obvious Let the seniors as 
before pass in botany alone, but of a higher standard if you 
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will, and leave biology as it 1s fo. any who may wish to take 
up that subject At present the effect can only be to quash the 
teaching entnely beyond its first and most elementary stage 
Theie are not wanting signs elsewhere cf the evil effects of 
the younger school of *botanists not 1ecogn.sing the importance 
of fist tiamimg students in a thorough course of practical and 
systematic botany before proceeding to laboratory work In an 
examination lately held for a post at Kew, I am formed that 
two gentlemen who had been trained at Cambridge competed 
with a gardener fo. the post The gardener secured it Verb 
sap GEORGE HENSLOW 





Animal Intelligence 


HAVING frequently observed ın yow columns accounts of 
remarkable instances of reasoning powe: in animals, I am 
tempted to send you the following notes, which may perhaps be 
not without interest tv the 1eaders of NATURE 

A young canary belonging to ow family 1s in the habit of 
1eceiving small pieces of biscuit, cake, or such hke fiom the tea- 
table The hardness of the biscuit has eve: been a source of 
great annoyance to Dicky One day, however, afte an expectant 
and close examination of the tea-table, he was offered a piece of 
had biscuit Without making the least attempt to break it, he 
lifted ıt from the floor of his cage, and taking ıt to his watei- 
trough, gently dropped ıt ın, following up the action by patiently 
stirring it rownd and round with his beak, until it was m a 
condition to be eaten He then cuefully removed it and 
devowied it without any trouble He now puts every Aard 
substance which he deems eatable into the wate. He en- 
deavoured to soften sweets 1n the same way, but finding that the 
sweet became giadually smalle: and smalle:, he hastily abs- 
tiacted it, and has never since put anything of that natme into 
the water 

An equally interesting case of 1easoning powe: was lately 
exhibited by ow cat Pussy had lately become the mother of a 
family of kittens, and was naturally indisposed after the occm- 
1ence She wandered about thiough the house in a stiange 
mannei, as if seeking foi something, always, howevei, keeping 
within neai iange of the coal bunkers wher they weie hkely to 
be iequued With a view to finding out what she wanted, the 
bunkers weie left open , The cat immed ately entered, and 
commenced searching diligently among the coals, until she 
found a piece covered with pyntes This she proceeded to lick 
vigorously, 1eturaing to the bunke: and repeating the operation 
at regular intervals On ground sulphur being offered her, she 
at once fois ok the pyntes for that, and ere long, by use of that 
medicine, regained he: usual health 

R J Harvey GIBSON 

Zoological Laboratory, University College, Liverpool, 

September 29 





In the notes on Austiahan ants forwarded by me by the last 
mail I forget whethe: any mention was made respecting an idea 
that has stiuck me several times, as to the method in which the 
antennz are employed by ants as a means of communicating 
with each othe: That ants utte: ne audible sound is pretty 
plainly proved by experiments made with the microphone It 
is said that the Ambuillidee give a kind of sharp cry when cap- 
tured, but the statement requires to be veufied Ordinary ants 
may be geneially spoken of as destitute of any means whereby 
to utter articulate speech Beyond the fact that they do not 
Appear to be able to speak, so as to be heard by -human 
ears, the tests r1esoited to by Sn John Lubbock would go to 
show that it 1s extremely doubtful whether ants possess the 
sense of hearing at all This, howevei, does not preclude the 
possibility, or even the probability, of then being in full power 
of a means by which they ate able to converse It will be 
remembered that the antennz ax divided into two separate 
portions, the gage and the Aabellum The latter is subdivided 
into about tens separate segments Now in this anangement, 
by adopting a preconcerted system of signals, all the words of 
an English dictionary might be expiessed 

Let us say that A meets B, and, according fo the vocabulary 
of Formucaiia, that a touch with the tip of the antenna of A 
on the teiminal segment of the antenna of B signifies any pai- 
ticula: woid A similai touch made on the second segment of the 
antenna of B indicates anothe: word, and so on Here there 
s a means of expressing at Igast ten different woids by taking 
fiom the point of the flabellum to its base If the second 
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point of the flabellum of A is employed as a touching organ, 
the number of signs that might be conteyed fiom the one ant 
to the othe: would be twenty If all the segments were thus 
utilised, a hurdied different signs might be mteichanged This 
1s for one antenna only By utilising the pan this number’ would 
be doubled, and by multrplymg the number of touches, to ex- 
piess words or pluals of words, also, and by “crossing the 
antenn so that the ught antenna of A touched the left of B, 
and vece versd all clearly distinct signals, the vocabulary of these 
little people would be extended almost ad infinitum Say that 
the one touch of a segment of the flabellum meant an ant, two 
touches a pair of ants, and thiee a multitude , here there exists 
a means by which complicated ideas might be communicated ın 
a manne: somewhat similai to that adopted by the Chinese, by 
whom a partic tla: sign means a woman, two mischief, and three 
mauital unfaithfulness , or, as m the language of the Austiahan 
natives, who employ the tem “Yana” as signifying ‘‘ flowing,” 
and ‘* Yaia-Yaira ’ as ‘evei-flowmg ” AJl this would be pan- 
tomime, of couse, but those who have witnessed a public 
exhibition of the skill of well-taught deaf-mutes, are awaie of 
the amount of information that can be imparted by the simple 
use of the ten digits, just half the numbei of separate conversa- 
tional oigans at the disposal of ants Nor do persons and 
nations, well able to speak audibly, fail to awail themselves of 
the same kind of speech A Chinaman utters a certam word, 
but ıt may mean half a dozerf different things, as he moves his 
fingers to the ught o: to the left, up oœ down, o1 describes 
some unaginary diagrams in the an 

The above views may seem altogethe: visionary at fust sight, 
but we have been tola so many 1emarkable stou1es relative to the 
instincts displayed by the singularly mtelligent cieatmes under 
consideration, that no persevering student of then habits will 
be inclined to say that the use by them of some such code of 
signals 1s altozethe: beyond the iqnge of possibility, even of 
probability ° 

It might be ay well ıf natwalısts, when watching the meeting 
of ants, would notice cazefully whether the observed touches 
vary y any particular, ani whether any noticeable results fol- 
lowed after, and appeared to be connected with, the variations 





° THOMAS HARRISON 
244, Victoma Parade, East Melbouine, Victoria, 
Tuly 16 
Meteors 


I HAVE to recoid a builliant seues of meteors seen last night 
(Sunday, July 20) by myself and otheis I will describe that 
seen by myself, as, amid the many splendid meteors I have 
obseived duiing my sixty yems of life, I have never seen one 
more magmficent Iwas walking up and down my ‘‘ quaiter- 
deck,” the cair.age-dgive 1n front of my house, which faces due 
north and south, admuing the glorious tints of the dying day, 
fo. we have bean having, on a ma ae scale, the grand sunsets 
about which I have already wiitteM® I was*looking due north, 
and saw a huge fireball suddenly appear about half way between 
the houzon and the zenith è: moved slowly and houzontally, 
leaving a broad tiail of 1ed light behind it, as well defined as 
that emitted by a iocket The meteor itself was about half 
the size of a full moon, white, and of the most intense and 
dazzling biilhancy It travelled so slowly that I had time to 
call out, severe! times, ta my wifg, ‘‘Look at that glouous 
meteor,” and she had time to tuniound and see it At about 
north-noith-west ıt suddenly bioke up into six, if not seven 
pieces, but at this moment its ght was so intense that I could 
not be quite certain , six, however, I counted dzsfimctly They 
did not Ja, out trailed on in a line afte: the lage mass, 
which did not seem diminished by the 1uptute, and finally, at 
north-west, they all disappeaied On taking out my watch I 
found it was just_ two minutes past sit, and as we aie a month 
past ow shoites? day, you can fancy there was plenty of day- 
light left to dim its splendom But it was a magnificent sight, 
and its intense bniliancy surpassed anything I have seen befoie 

At 6 30 two friends walked up to dinne: I asked if they had 
seen the meteor. They said, “Yes, how splendid it was!” I 
asked, ‘Could you count the number of pieces mto which 1t 


broke?” They loohed at each othe: m amazement “It did 
not break!” ‘In what dnection did it pass?” was my next 
question ‘‘Fiom “west to east,” sad one of them, ‘if you 


weie standing here yous could not have seen it, it was low 
1 


down on the southein houzon, behind yom honse” I then 
e 
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found on compaiing notes that this one, which they both said 
was laige and exticmely birtliant, had appeared about /wenty- 
five minutes past six f $ 

At mght we attended the Governoi’s last ‘‘1eception,” prior 
to his leaving the colony He was handing my wife to hei 
carriage—Jew as unfortunately in the house—when another fine 
meteor Wlumined the sky It must have been ın the west, o1, 
from the position of the carriage and the buildings, my wife 
could not have seen it She says it fell straight down fiom the 
zenith, and broke into several pieces This occurred at Io 45, 
I had just previously looked at my watch I also heard of other 
smaller, though bright, metegrs, but did not see them myself 
What are we doing, Mr Editor? Are we going thiongh the 
tail of a comet? o1 ıs cosmic dust igniting? ol are the.e ‘‘dne 
and bl-ody” poitents? Whatever they are, I record them, m 
the hope that others may have seen and noted them 


Bittish Consulate, Noumea, July 21 E L LAYARD 
o * 
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The Milleporidz 


SPECIAL mtere tis attached to any duect evidence as to the 
natue of the repioductive organs in the Millepoiidee, the more 
esvecially as no «iaces whatever of such organs have hitheito 
been discovered In the absence of any diuect evidence it has 
been concluded that, fiom the apparent absence of ampullze, the 
gonophoies probably develop fiee of the ccenosteum , and this 
seemed partly borne out by the general resemblance between 
the zooids of*the Miıllepondæ and those of the gymnoblastic 
Hydioids 

On some dry specimens, however, of a new species of Mille- 
pora (Millepora mur) ajyz, characterised by its extremely lamin- 
ated and coalescent frond , much and palmately divided at then 
extremities, and by its mute gastiopoies, 25 mm wide, and 
its still more minute déctylopoies and even surface) from the 
Philippines, there occur, irregularly and numerously dist:ibuted 
among the young bianchlets of the coenosteum, large receptacles, 
which, though the absence of the soft parts prevents any abso- 
lute confiimation theieof, can leave go doubt as to the true 
ampullate nature of the generitive organ» in this farmly These 
receptacles occm either closely, où widely apart, as cneular 
cavities in the superficial 1eticulations of the ccenosteum, and 
are covered above by a very thin and porous layer, which is 
often broken away When it ıs thus laid open, the cavity 1s 
seen to be about 75mm m diameter The 1eceptacles aie seen 
on the surface as white, circular, scarcely raised areas about 
5mm in diametei, with a small poe in the centie, and they 
are generally rathe: numerously placed on one or both faces of 
the palmated bianchlets 

By the discovery of the ampulle in the Millepo.ide, a com- 
plete confirmition 1s given to the relationship which Piof 
Moseley has shown to exist between this family and the Stylas- 
te1idze, and it 1s seen that the two families are even more 
closely 1elated than had bef imagined The piesence of such 
a structure seems to bung the Mulleporidze into 1elationship 
rathe: with the calyptoblastic%han with the gymnoblastic 
Hydrords, in spite of the geneial resemblance of its zooids with 
the latter JOHN J QUELCH 

Natuial History Museum, South Kensington 


To Find the Cube of “any Number by Construction 


THE following giaphical consti uction for finding the cube of a 
number may anterest more thaw the mere mathematician — 

Take a tuangle 4 B C, in which suppose 4 to be the veitical 
angle and & gieate: than C Diaw the perpendiculais 4 D, 
BE, CA, thus obtaining the pedal triangle DAF, take H 
the middle point of the, peipendicula ÆG on DF Then 
tan C D H = tan? COD E =tan? 4A Ifthenwetekeatiuangle with 
vertical angle 4 such that tan A = x, we seethat tan C D A= n? 

The proof of the above i1esult is quite elementary 

September 22 R Tucker 





The Failure of the Parsley Crop 


WOULD you peimit me to ask some subscribers to your paper 
if it be possible to account foi the total fælure of the ciop of 
pagsley this and last year ® Is it owing to ay known insect o1 
what? The paisley comes up well, gi $ws to about one inch in 
height, then begins to dwindle and get yellow, and the whole 
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summer 1emains about half an mch high, the only freen part 
being the aown Al the maket gardeners aie in the same 
position as myself, only one having a crop, and this was sown in 
freshly cultivated earth I have caiefulty examimed leaves and 
1oots under the mucioscope, but can discover no cause” for this 
disease Have any of your subscribers been tioubled in the same 
mannei, and can any one suggest a remedy? WHC B 
Cheltenham, September 23 


Wasps as Fly-Killers 


YOuR conespondent at p 385, vol xxx, may be informed 
that in this pait of the woild wasps enter dwellings by the open 
windows m summertime, and hunt house-flies unmeicifully, 
leaving the dead flies ın hundieds on the floors, ready to be 
swept into a dustpan This occms only in the country, and 
whee wasps’ nests aie nea by Westwood quotes fiom St 
John’s ‘* Letters to an American Faime.” that ‘The Ame- 
licans, aware of their (wasps’) service in destioying flies, some- 
times suspend a hornets’ nest in their parlours ” (Introduction to 
‘ Modein Classification of Insects,” 1 p 246, foot-note) 

GLORGL LAWSON - 

Dalhousie College, Halifax, Nova Scotia, September 8 





GEORGE BENTHAM 


WW E recently announced the death of the veteran 
botanist, George Bentham, when within a few 
days of ms eighty-fouitth buthday Huis hfe, from a 
very early age, was one of incessant mental activity, and 
of much change and vicissitude during its three or four 
first decades Through his birth, connections, and various 
residences on the continent of Europe, as well as in 
England, he became acquainted with many men famous 
in hterature, science, and art, and his career 1s rendered 
especially notable from its intimate association with his 
uncle Jeremy, the jurist, in the allangement of whose 
papers and preparation of whose works for the press he 
was actively engaged for not a few years, and wih whom 
he resided on the most intimate terms as companion and 
secretary till the death of that 1elatıve ın 1832 This and 
the scientific value now attached to the “ pedigree” have 
suggested the expediency of entering with some detail 
into the family history and early hfe of Mı Bentham (for 
most of which we aire indebted to information imparted 
by himself) before detailing his botanical career and 
writings 
About the year 1750 Jeremiah Bentham, an attorney or 
solicito1, one of a family of scriveners who, as fathers and 
sons, had inhabited the Minories since the beginning of 
the seventeenth century, migrated to the West End of 
London, purchasing propeity in Queen’s Square Place 
and Petty France (now York Street, on the south side of 
Birdcage Walk, St James’s Park) He had two sons 
the elder, Jeremy, the well-known wiite: on Jurisprudence, 
the younger, Samuel (subsequently Sir Samuel), father to 
George, the botanist Samuel devoted himself to the study 
of naval architecture,andatthe age of twenty-two visited the 
arsenals of the Baltic for the purpose of improving himself 
Fiom thence he travelled fai into Siberia, and became 
intimate with Prince Potenkin, who induced him to enter 
into the service of the Empiess Catherine, at fist in a 
cıvıl, and afterwards ina gulitary, capacity In the latter 
he took a distinguished pait in a naval actign against the 
Turks on the Black Sea. Fo this he recerwed the Cioss 
of St George, and was given the command of a regiment 
quartered in Siberia, which enabled him to penetrate 
eastwaid to the frontier of China After ten yems of 
absence he returned to England, and was shortly after- 
waids promoted to the rank of general The death of 
Catherme followed soon afte1, when he was offered em- 
ployment in England by his friend Earl Spencer, then 
First Loid of the Admiralty, who was anxious to avail 
himself of Gen Bentham’s ingenuity and experience in 
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improving the civil branch of our naval system This he 
accepted, resigning the Russian service, and attamed the 
post of Inspector-Gereral of Naval Works Hus son has 
been heard to say that amongst other improvements 
introduced by Gen Bentham into the dockyard were the 
steam sawmills and the machimery for the eccentric turn- 
ing of blocks, through his employment of the late 
Isambard Mark Brunel, whom he brought over to 
England 

In 1796 Gen Bentham married the eldest diughte1 
of Dı George Fordyce, F RS, the well-known physician 
and author Mrs Bentham was a woman of gieat ability 
and eneigy , she had actively aided hei father in the pie- 
paration of his works, and with still greater perseverance 
she devoted herself to assisting her hu bard in his arduous 
labours, diawing up as well es wiiting out his voluminous 
repoits to the Admiralty, and accompanving him on his 
visits of inspection to the dockyard , which were often of 
several months’ duration Up to the age of eighty she 
wrote a most beautiful hand, and it 1s within the recollec- 
tion of readers of this article that letters in the 7zes, 
under her signature, when she was considerably over 
ninety years of age, appeared during the Crimean War, 
urging the introduction of improvements mm our war ma- 
terial, especially great guns, which her late husband had 
suggested 

It was during one of the annual inspections of the 
Portsmouth Dockyard that George was born, at Stoke, 
then a village near Portsmouth, and now absorbed ın that 
town He was the second son, and had three sisters, one 
of them olde: than himself All weie forward children 
on their fourth birthdays the two elder s.sters made the 
clothes they wore on those days and wrote out a lst of 
their possessions, and before he was five years old, 
George wiote copies, enjoyed reading Miss Edgeworth’s 
“ Easy Lessons” with his brother, and began to study 
Latin The whole family were taught reading by the 
words, not letters or syllables 

In 1805 Gen Bentham was sent by the Admuralty on 
a mission to St Petersbuig, having for its object the 
building in Russia of ships for ou: navy, and he took his 
famuy with him There they remained for two years, 
during which time the education of the children was 
intrusted to a talented Russian lady, who could speak no 
English , and the young people, showing a remarkable 
facility for the acquisition of languages, were able before 
leaving to converse fluently in Russian, French, and 
German Latin was acquired under a Russian priest, 
and, at six years of age, music, to which George subse- 
quently became passionately attached, was commenced 

War between England and Russia breaking out in 
1807, Gen Bentham was recalled The homeward ioute 
was by Revel and Sweden, and the voyages weie 
notable At Revel they embarked foi Stockholm in a 
Russian frigate, a bad sailer, with a crew hardly any of 
whom had before been at sea, and, after driving back- 
wards and forwards ın the Baltic under continuous gales, 
they landed on the fourteenth day at Carlsciona! In 
Sweden they were detained several weeks, long enough for 
the two brothers and their elder sister, by dint of perse- 
verance and hard study, to learn enough of Swedish to 
converse m that language and read it wita tolerable ease 
From Gothenburg they sailed f1 Harwich m a wietched 
craft, and, af€er beating about the Noth Sea in a succes- 
sion of tempests, airived on the fourteenth might, when 
the crew took the boats and hastened ashore, leaving the 
Benthams till the following midday with no other food 
but rejected bits of biscuit picked up wherever they could 
be found 

In.England the family settled at Hampstead, whence the 
fathe: went daily to his offices at the Admuralty and 
Somerset House, whilst George and his brother pursued 
their studies These, then and eve: afterwards, were con- 
ducted by private tutors, and ıt was a life-long souice of 
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regret to George that he had neverebeen at school or 
college This, in his opimon (and not his alone), accounted 
for an habıtıal shyness and reserve that often caused 
him to be misunderstood, and credited with motives or 
sentiments that were foreign to his disposition and cha~ 
racter Much of his time was spent at Berry Lodge, a 
house and picperty which his father had bought between 
Gosport and Alveistoke, where the summer months 
were passed, and which still belongs to the family It 
was from here that he was once taken by his father on a 
visit to Lady Spencer at Ryge, and met at her house 
John Stuart Mill—then on a visit there—a boy of six, in 
a scarlet jacket and nankeen trousers buttoned over it, 
and who was then considered a prodigy Bentham has 
desc1ibed him as wonderfully precocious, a Greek and 
Latin scholar, historian, and logician, fond of showing off, 
and discussing with Lady Spencer the relative merits of 
hei ancestor the Duke of Marlborough and the Duke of 
Wellington, he taking the part of the latter 

The year 1514 opened upon a period of gieat excite- 
ment throughout the Continent, the invasion of Russia 
by Napoleon and the burning of Moscow’were naturally 
matters of intense interest to the Bentham family The 
boy George, then only thnuteeh, now budded into an 
author, commencing with his brothe: and sister the trans- 
lation of a series of articles froma Russian paper, de- 
tailing the operations of the armies, which were contri- 
buted to a London magazine of ephemeral duration He 
gloried in the reverses and final abdication of Napoleon, 
and was presented to the Emperor of Russia by his father 
on the visit of that monarch to the naval establishment at 
Portsmouth 

Peace bing proclaimed, the Bentham family went to 
France, and prepared for a long residence in that country ; 
they resided first at Tours, then at Saumur and Pans, 
during the eventful period that extended from the return 
of Napoleon to his final overthrow Young Bentham 
kept full journals of all that passed, interspersed with 
anecdotes telating to the forced exile of Louis, the defeat 
of the Emperor, the restoration of the Bourbons, the conduct 
of the allies, the execution of Ney and Labedoyéte, the 
condition of the city of Paris, and the prominent part 
taken ın the pohtics of the day by Walter: Savage Landor, 
who was intimate with his family Moreover, he seems to 
have been able at this early age to enjoy and even take his 
part in the society of the eminent men of the time and the 
salons of the leader$ in hterature and science, the Duc de 
Richelieu, Talleyrand, the Comte de Damas, Jean Baptiste 
Say, the aged Mme Andelan (t&e daughter of Helvétius), 
were amongst the intimate friends of the family , as was 
Baron Humboldt, who tod& warmly to the lad, encour- 
aging especialy his taste for geographical science, giving 
him introduct ons to libraries and to individuals who could 
aid him in the pr€saration of a work which he had begun 
on the data of physical geogiaphy 

In 1816 Ger Bentham organiged what may be called a 
caravan tour of France for himself and family, having for 
1ts objects partly unceremonious visits to his many friends 
in the provinces, and paitly the leisurely inspection of the 
great towns and other objects of interest The cov fége 
consisted of a two-hotse coach fitted up as a sleeping- 
apartment, a iong, two-wheeled, one-horse spiing van for 
himself and Mrs Bentham, furnished with a library and 
piano, and anofher, also furnished,-for his daughters and 
then governess The plan followed was to tiavel by day 
from one place of interest to another, brvouacking at night 
by the road, or in the garden of a friend, o1 in the precincts 
of the prefectuics, to which latter he*had credentials ‘from 
the authorities ın the capital In this way he visited 
Orleans, Tours, Angouléme, Bordeaux, Toulouse, Mont- 
pellier, and finally Montauban, where a lengthened stay 
was made in a®country-house “hued for the purpose 
From Montauban (th® coréége having broken down m 
some way) they proceeded, still by private conveyances, to 
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Carcassonne, Narhonne, Nimes, Tarascon, Marseilles, ' des Arts et Sciences,’ which was published in Panis, and 


Toulon, and Hyères 

It was during this tour, when at Angoulême, that 
Bentham’s attention was first turned to botany, and ıt fell 
out on this wise —H1s mother, who was fond of plants, and 
a great friénd of Aiton at Kew, had purchased a copy of 
De Candolle’s “Flore Française,” which was then just 
published Young Bentham took ıt up accidentally, and 
was struck with the analytical tables for the determination 
of the affinities and names of plants, which exactly fitted 
in with the methodising, analysing, and tabulating ideas 
which he had derived fion? his Uncle Jeremy’s works, and 
had endeavoured to apply to his own geographical tables 
He at once went into the back-yard of the house, and, 
gathering the first plant he saw, he spent the whole morn- 
ing studying its structure with the aid of the introductory 
chapter of the “Flore,” which treated of elementary 
botany, and succeeded ın referring it to its natural order, 
genus, and species The plant, Salvia pratensis, was not 
an easy one for a begmner, owing to the irregulanty of 
the flower and abnormal character of the ovary and sta- 
mens His sutcess led him to pursue the diversion of 
naming every plant he met with ın future 

At Montauban, near Tours, where the family resided 
for many months, Bentham spent what he always re- 
garded as the happiest period of his life, he was entered 
as a student of the Faculté de Théologie at Tours, fol- 
lowed with ardour the courses of mathematics, Hebrew, and 
comparative philology (the latte: a favourite study in after- 
life), and at home occupied his time with music, Spanish, 
drawing, and botany, whilst, during the holidays, dancing 
was his delight, ıt was a favourite boast that at Mont- 
auban he attended thirty-four balls between Twelfth- 
night and Mardi-gias, of which thirteen were consecutive, 
and lasted from nine at night to the same hour ‘bn the 
following day : 

The appearance of the “Dictionnaire d’Histoire Natu- 
relle,” a couse of lectures under Benedict Prevost, and 
De Candolle s general works on the structure and classi- 
fication of plants, first opened his mind to scientific botany, 
and induced him to take up the study of exotic plants, to 
which he devoted himself till 1820, when he took to the 
amusement of shooting and stuffing birds At this period, 
too, John Stuait Mall resided in his father’s family for seven 
or eight months, and it was probably due to this that Ben- 
tham was diverted to the study of philosophy, and at the 
age of twenty began a translation anto French of his 
uncle’s “ Chrestomathia,” which was published in Pans 
some yeais afterwards ere, too, he began the study of 
Lamarc*’s works, with the “ Système analytique des Con- 
naissances positive de Homme,” only to give it up in 
disgust on reading “ Dieu créa d’abord la matière,” fol- 
lowed by the statement that nature was the second thing 
created, and this produced everything else Shding down 
from great things to small, a fit of entomology supervened, 
and he commenced tabulating observations on insect hfe 
he had his geographiéal and philosophical facts and 
ideas 

The next phase of Bentham’s Protean life was that of a 
practical estate-manager and farmer, his father having 
bought a property of 2000 acres that of Restimahéres, 
near Montpellier, and given over the management of it to 
his now only son, for hę had Jost his eldest through an 
accident some years before Into this work Bentham 
threw himself with ardour, and now his methodical habits, 
close apphcation, and famtharity with French country 
life stood him in good stead The farms and vineyards 
rapidly improved, and were very profitable Still he found 
time for his favoutite pursuits, his holidays were spent in 
botanical excursions to the Pyrenees and Cevennes, and 
his spare hours at home ın logic and the preparation of a 
French edition of hrs unele’s essay on Ngmenclature and 
Classification Here, too, he wroteehis own first work of 


importance, “ Essai sur la Nomenclature et Classification, 


established his position in France as an acute analyser, 
clear expositor, and cautious reasoner 

In 1823 Bentham was sent to England for the purpose 
of purchasing agncultural implements and obtaining ın- 
formation as to impioved methods of farming that might 
be introduced into the Montpellier estate On arriving in 
London he was asked by his uncle to visit him, biinging his 
translation of the “ Chrestomathia” This invitation, the 
attiactions of Enghsh scientific and literary society, and 
the fact that provincial jealousies thiew every obstacle in 
the way of the introduction of improvements into the 
Restinahéres estate, led ultimately to the abandonment 
by his father of the latter (in 1826), and the return of the 
Bentham family to England 

On his arrival in London he was at once received into 
the best hterary and scientific society, he attended the 
breakfasts and receptions of Sir Joseph Banks, and studied 
in his brary and herbarium, and that of the Linnean and 
Horticultural Societies, and formed life-long friendships 
with Brown, Lambert, Don, Sabine, Menzies, &c During 
a tour through England and Scotland, taking with him 
letters of introduction to the leading botanists there, he 
became acquainted with Su James Smith, Dawson Turner, 
Graham, Greville, Hooker, and many others It was 
during this tour that he formed a friendship with the late 
Dr Arnott (subsequently Professor of Botany ın Glasgow), 
with whom he made, in 1824, an extended journey into the 
Pyrenees, wluch iesulted in his first botanical work, 
“Catalogue des Plantes indigènes des Pyrenées et de 
a ae avec des Notes et Observations” (Paris, 
1826 

On the settlement of the family ın London a new career 
was opened to Bentham, his uncle Jeremy having invited 
him to devote much of his time to aiding him in the 
arrangement and preparation of his MSS for the press, 
accompanying the invitation with assurances that he 
would provide for him at his death The proposal of 
aiding his uncle was congenial to him, but not the accom- 
panying one, for he was now desuous of seeking a serious 
profession that would lead to independence, and after 
many embarrass.ng interviews on the subject with his 
uncle 1t was arranged that he should enter Lincoln’s Inn 
and study law, whilst des oting some morning hours to his 
uncle, besides dining with him twice a week and writing 
for him afterwards from 8to 11pm In one shape o 
another this arrangement of working with and for his 
uncle lasted till the death of the latter in 1832, when, 
owing to the many foolish and fruitless speculations of 
the great jurist, the extravagant sums spent by his exe- 
cutors on the posthumous publication of his works, and 
some uregularity m his will, Bentham found himself m 
possession of the house in Queen Square Place, but with 
less property than he should have 1eceived His father’s 
death, however, in the previous year, had rendered him in 
a measule independent " 

From 1826 to 1832 Bentham’s hfe was one of mcessant 
activity Besides his irksome labours for his uncle, in 
whose ideas he did not at all participate, and many of whose 
acts he regretted, he had the editing and often rewriting 
of his father’s (now Sir Samuel Bentham’s) voluminous 
papers on the management of the navy and the adminis- 
tration of the dockyards . His legal studies were sacri- 
ficed to logic and jurisprudence , the fruts % oe former 
being the publication of his “ Outlines of a New System 
of Logic, with a Criticism of Dr Whateley’s Elements 
of Logic” (London, 1827), ın which the doctrine of the 
quantification of the predicate ıs for the first time clearly 
set forth This remarkable work fell still-boin from the 
press , only sixty copies were sold, when the publishers 
became bankrupt, and the stock was seized and went for 
waste paper It was not till 1850 that the fact of its 
containing a discovery was recognised (4 theneum, De- 
cember 31, 1850) , this led to a sharp disputeeas to Sir 
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William flamulton’s claims to the same, and which was 
ended by a verdict of Herbert Spencers in the Corte- 
porary Review (May 1873) in favour of Bentham 

In jurisprudence tWo subjects deeply engaged his atten- 
tion—one was codification, in which he entirely disagreed 
with his uncle, and his pape: on which attracted the at- 
tention of Brougham, Hume, and O’Connell, the other 
was the laws affecting larceny, his suggestions on which 
he submitted to Sir Robert Peel, apropos of his Bill for 
the consolidation of the criminal law Of this Peel 
thought so highlv that he wrote a complimentary letter 
to its author, informing him that his remarks should be 
fully considered and submitted to Sir John Richardson, 
to whom the Bill was 1eferred Biougham also (to whom 
his uncle showed the paper) wrote a letter of eighteen 
pages of remarks on it These and a pamphlet on the 
“Law of Real Property” are Bentham’s chief contribu- 
tions in his adopted profession Of practice he had very 
httle , he got his first brief in 1832, and, as junior counsel, 
bewigged and begowned, followed his leader when called 
for , but, being overcome with nervousness, he cut short 
his argument, and had the mortification of hearing the 
counsel for the opposite side say that “a more preposterous 
speech ıt had not been his fortune to hear during a long 
course of practice” 

In botany Bentham was more at home than in the 
courts In 1828 his herbarium ariived from France, 
and in the same year he was elected a Fellow of 
the Linnean Society, and joined with delight its re- 
unions, attending its meetings punctually, its anni- 
versary dinners, and those of its club The return of 
Wallich from India with the enormous collections of 
the East [nda Company which first made known the 
flora of the Himalayas, Burmah, and many other parts 
of that vast empire, gave him occupation in the study 
and publication of vatious intiuicate genera and natural 
orders of plants Of these writings, his ‘‘ Labiatarum, 
Genera and Species ” was the most important, this large 
family having been in a state of utter chaos before Ben- 
tham brought hyjs remu kable powers of generalisation and 
description to bear upon it 

In 1829 Benthim finally gave up the law for botany, 
and amongst other laboms accepted the honorary 
secretaryship of the Horticultural Society, which was 
in a perilous condition of debt and dissension From 
these he extricated ıt with perfect success, and, aided by 
his friend Lindley, the assistant secretary, raised it to a 
flourishing condition financially and scientifically, and 
which ıt has never since approached 

In 1833 he married the daughter of the late Right Hon 
Sir Harford Brydges of Boultibrooke, formerly Ambas- 
sador at the Court of Persia, and in 1834 removed to his 
late uncle’s house ın Queen Square P.ace, the site of 
which is now occupied by the “Bentham wing” of the 
“Queen Anne’s Mansions” There he resided til 1842, 
when, with the view of pioviding better accommodation 
for his now extensive herbarum and library, and devot- 
ing himself more exclusively to science, he removed to 
Pontrilas House in Herefordshire, where he revised the 
Labvate, and elaborated the great famsies of Scrophu- 
larinea, Polygoneæ, and others for his friend Alphonse 
de Candolle’s continuation of the “ Prodromus Systematis 
Naturalis Regni Vegetabilis’ 

In 1854, nding that the expenses of his collections 
and books were exceeding his means, he determined on 
presenting the whole to the Royal Gardens at Kew (they 
were valued at 6000/ ), and 1eturning to London , at the 
same time he entertained the idea of abandoning botany, 
with characteristic modesty regarding himself as an 
„amateur who had hitherto pursued the science rather 
as dn intellectual exercise in systematising, than‘as a 
scientific botanist, who, in his opimicn, should unite 
a competent knowledge*®of anatomy, physiology, and 
of Cryptagamic plants, to skill as a classifier and 


describer of Fhanerogams He yielded, however, to the 
entreaties of his friends, the late Sir Hooker and Dr 
Lindley, coupled with the offeı from the former of access 
to his own piivate library and herbarium, and a room in 
Kew where his own was placed, backed by the request that 
he would inaugurate the seines of colonial efloras that 
was planned at Kew, by elaborating that of Hong Kong 
Consequently, in 1855 he again took up his residence in 
London, first at Victoria Street, and latterly at 25, Wilton 
Place, and for the remainder of his life, till disabled 
by age, he almost daily throughout the year, except 
dunung autumn excursions to the Continent or visits to 
fuends in Heiefordshire, repaired to Kew and occu- 
pied himself exclusively with desctiptive botany from 
roam till4 pm 

The Hong Kong fiora finished, Bentham took up that 
of Australia, and, aided by the observations, collections 
and numerous discoveries of his active and able corre- 
spondent,’ Baron Mueller, of Victoria, he, single-handed, 
completed it in 1867 ın seven octavo volumes, containing 
about 7000 species, the most extensive exotic flora ever 
brought to a conclusion Meanwhile, the plan of a general 
wok on Phanerogamic plants had been on various occa- 
sions discussed by D: Hookes and himself, at first it 
was proposed to confine it to caipology, but it finally 
assumed shape im a critical study and description of the 
genera of plants, founded on all available characters, for 
which his heraarium and the Hookerian offered unrivalled 
resources This work, entitled “Genera Plantarum ad 
Exemplaria, inprimis in Herbatus Kewensibus servata, 
definita,” was commenced in 1862 and concluded in 
1833, the gieater portion of it being the product of 
Bentham’s indefatigable industry 

The only material break ın Bentham’s work at Kew 
was ltis acceptance of the presidency of the Linnean 
Society, which he held from 1863 to 1874, and to the 
duties and interests of whiclf he devoted his time, his 
energies, and his purse, with characteristic singleness of 
purpose Hecombined with the duties of Piesident those 
of Secretary, Treasurer, and Editor of the botanical parts 
of the Transactions and Journals, spending a part or the 
whole of one day a week in the Society’s :00ms during the 
eleven years of his presidency On the final transference 
of the Society's collections, library, and portraits from the 
rooms in old Burlington House to those they now occupy, 
he arranged tie whole kimself, classifying the books, and 
literally with his own hands placing them on the shelves 
they now occupy Huis presidential addresses were re- 
mirkable for their grasp and wide range, and those who 
knew him omy as a eA and desciiptive writer 
were surprisec to find the ggeat powers of analysis and the 
sound judgment he displayed in discussing evolution and 
its bearings, the writings of Haeckel, geogiaphical distri- 
bution, the condifion and prospects of fossil botany, deep- 
sea life, abiogenesis, methods of biological study, and the 
histories and labours of the Natural History Societies 
and theu journals, and the sciefftific periodicals of every 
civilised quatzer of the globe 

On the conclusion of the “Genera Plantarum” in the 
spring of 1883, his strength, which had for some years 
shown signs cf diminution, suddenly gave way, and, after 
several ineffectual attempts to resume his studies, his 
visits to Kew ended, and, lingering on under increasing 
debility, he dies! of old age on September ro last, when 
within a few days of his eighty-fifth yeai, leaving no 
family, and directions that his funeral was to be a strictly 
private one 

The above sketclf conveys no idga of the prodigious 
amount of systematic aid descriptive work in Phanero- 
gamic botany that Bentham accomplished In the 
“ Genera Plantarum” there is hardly an order of any 
Importance that fe did not more or dess remodel His 
labouts on the Compesitz, Gramıneæ, Cyperacee, and 
,Orchidez are especially noticeable, and he contributed 







erly essays upon these and others to the Linnean 
y.. His treatises on the Leguminos are no less 
-and valuable ; and there is not a temperate or 
| region of the globe whose floras have not been 
sly elucidated by him. It may safely be affirmed that 
variety and extent of good work of the kind he had no 
erior: The distinctive qualities of his descriptions are— 
ic accuracy, good arrangement, precision of lan- 
, lucidity, and the discarding of what is superfluous. 
se respects he has had no superior since the days 
and Robert Brown, and he has left no equal 
1Ay. 
amiable dispositiofi, and his sterling qualities of 
d heart, it is impossible to speak too highly: 
cold in manner and excessively shy in dispo- 
he was the kindest of helpmates and most disin- 
of labourers for others. 
vecognition by foreign Academies Bentham had his 
e, including that of Corresponding Member of 
nstitute of France. His election into the Royal 
ty was not till late (1862). It should have been in 
en: he was proposed by R. Brown, and at his 
ii hdrawn, along with other scientific 
howed their dissatisfaction at the 
election of a Royal Duke to the Presidents 
de, however, received the Royal Medal of the 
and ip 1878, on the completion of the Australian 
ie Secretary of State for the Colonies, unsolicited, 
ecommended him to Her Majesty for the Companion- 
ship of the Order of St. Michael and St. George. 























































MODEL LENS FOR USE IN CLASS 
JS using diagrams or models as aids in teaching, this 

A oqwestion constantly arises—-How far may we repre- 
sent Nature diagrammatically witheut producing in the 
mind of a student one-sided and false impressions? I 
have myself endeavoured to follow this rule: that, if a 
complicated object or phenomenon is to be studied, we 
m y this, and bring out many salient features, 

-3 mmatic representation ; this must, however, 
only be looked upon as a stepping-stone to a more com- 
plete study of the oBject or phenomenon itself. The 
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a lens to be described I have found of much 
cturing, antecedent to a demonstration of the 
uminous rays through actual lenses. 
del may be ,constructed out of the simplest 
nd should cost but two or three shillings. It 
fa piece of deal board cut in the shape of the 
of a biconvex lens, and fixed to a stand of 
jagram). Four small squares of board, +, are 
Lin the positions mdicated, two orf either side of the 
3, Glass tubes bent at obtuse angles are fixed to these 
y staples, and can rotate with them on the screws by 
; of which the squares are fixed to the lens. Two 
“es of string to represent visual rays gre then passed 
h the tubes A A’and BB’. The theory of the use of 
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this model will be at once apparent. A ray of light 
passing through a lens of a given curvature and density 
will practically (this is not absolutely true) be bent at a 
given angle, whatever be the direction of the ray, so long’ 
as it passes through the same part éf the lens. Jn the — 
model this constant degree of bending is given to the 
string—representing the ray of light-—by the bent tubes. 
These, rotating on the lens, allow one diagrammatically to. 
represent the rays passing through. it in. any des 
direction. | hs 

Taking the string B B’, for examp 
these two points in the two hands, an 
taut, it will be found that in shifting the. poi 
senting a luminous point—in any direction, u 
until it occupies the position of the corresponding focus. 
By shifting the string it is possible to demonstrate the 
focal points of parallel, diverging, and converging rays, 
either parallel to the axis of the lens, or on secondary 
axes, Then, by using at the same time the string fixed 
to the other side of the lens aa’; the form: 
image may be shown. Grasping with 1 
A and B, an assistant holding a’ and BY t 
how by this lens an inverted image-is: producer 
the points a and B nearer the lens, keeping them, how 
ever, at the same distance apart, ahd the points a’ and B 
will recede from the lens and from each other, showing 
how the image of the nearer object is formed farther away 
from the lens, and is larger in size. On the other hand, 
if A and B be pulled away from the lens, A’ and B’approxi-. 
mate to it and to one another. Shaman at 

In working the model the squares should rotate easily, 
and the strings must always be held taut. For lecture- 
room purposes the lens should be about two feet high, 
and the strings may be coloured. On the same principle — 
1 have constructed models of other lenses or lens. com. 
binations. Jonn B. HAYCRAF? 

Physiological Laboratory, Mason College, 

Birmingham 
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THE ELECTRICAL EXHIBITION AT | 
PHILADELPHIA ° : 
[FROM A CORRESPONDENT] 


T © one who has visited the various electrical exhibitions 

held in recent years in the chief European cities, 
the Exhibition now open in the city of Philadelphia might 
seem a little disappointing from the absence of novelty in 
the exhibits, though replete with objects of interest for _ 
all to whom this class of show is not familiar. As might 
be expected, the strong point of the Philadelphia show 
electric lighting ; and the building—a temporary 
erected close to the depot of the Penn 
Company on the west bank of the 
both interiorly and exteriorly a blaze o 
of dynamo-machines is remarkably. com: 








leads the way with a variety of machines, including one ~ 
“Jumbo,” of the same type as, but rather smaller than; 
the pair of machines in use at the Holborn Viaduct, 
lighting station. There are also a large number of 
Weston’s machines, and a very valuable exhibit by the 
Thomson-Houston Company. The machines of the latter 
company are quite unique amongst dynamos; _ 
them can maintain sixty are lights on one circuit, 
there are but three coils omits armature. Other d 
are shown by Ball, Hockhausen, Van Dgpoe 
McTighe. There are several excellent. arc 
sessing novelty, however, in matters of detail only. A 
great show of incandescent lamps is made by the Edison 
Company, and also by the Weston Company, The latter 
has some remarkable lamps with filaments sixteen inches 
in length prepared from a new parchment-like substance, 
of which samples are shown. These lamps are from t00 ~ 
to 200 reputed candle- power. fe ee 
Electric motors are exhibited by 
























several inventors. 
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The little Griscom motor and the Cleveland motor are 
of course present, driving sewing-machines and fans. 
Edison contributes also some small motors of excellent 
finish, Amongst larger machines there is one by Daft and 
one by, Elihu Thomson. But by fir the most important 
of all exhibits of this class is that of Mr F. J. Sprague, 
which shows a very great advance om anything hitherto 
accomplished. Mr. Sprague appears to have succeede| 
in producing a motor which runs at a uniform speed 
whatever its load. It is employed in driving a small 
loom. 

In telephones there is not much new. The Clay Tele- 
phone Company exhibits its system, with a remarkably 
simple and efficient receiving instrument. Beyond this 
there is absolutely nothing new. The chief interest centres 
on the historic exhibitions of Elisha Gray, Graham Bell, 
A. E. Dolbear, and Van der Weyde. The remarkable 
telephones of Daniel Drawbaugh are not yet exhibited to 
public gaze on account of pending legal proceedings. 

In telegraphy the sole novelty is the marvellous multi- 
plex telegraph of Delaney, based upon the principle of La 
Cour’s “phonic wheel,” and capable of transmitting 
seventy separate messages simultaneously through a single 
wire. 

Passing on to other exhibits, it should be mentioned 
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how Messrs. J. W. Queen and Co. display a very large col- | 


lection of imported apparatus, including the finest instru- 
ments of Elliott Brothers, Carpentier, Breguet, Hartmann, 
and Edelmann. Some excellent measuring-instruments 
by the Electric Apparatus Company of Troy, N.Y., are 
also shown. A collection of a curious and instructive 
nature was exhibited by the U.S, Patent Office, consisting 
of the historic models sent by inventors. Here may be 
seen the original Edison telephone, the original Brush 
dynamo, the original Edison lamp, and many other similar 





objects, including many old forms of electric motor dating | 


from the years 1840-50. A special effort has also been 
made to get together a complete modern library of books 
bearing on the science*of electricity. Some six thousand 
volumes have in this manner been procured, and form a 
valuable collegtion. 

The Franklin Institute of Philadelphia, which has 
organised this Exhibition, must be congratulated on the 
energy and enterprise which it has put forth. It would 
be impossible to get together a collection of apparatus 
more thoroughly representative of the solid progress 
made in electro-technics on the American continent. 
Though the Exhibition is yet far from complete, it has 
become much more so since its opening on September 2. 
It will remain open until October 11. 


A NEW APPLICATION OF INDIA-KUBBER' 


F iron takes the lead among articles of modern industry 

in the extent and number of its applications, it yet 

falls short of india-rubber in their variety. This latter 

atticle, indeed, promises soon to attain a universal diffu- 

„Sion. Its industrial career, though little more than just 

begun, already outstrips that of most substances that were 
first in the field. 

The mere enumeration of its qualities would suffice to 
account for the diversity of its applications. It possesses 
so great an elasticity that by this quality alone it adapts 
itself to a thousand different gses—>race-bands, garters, 
sides of bogs, &c. 

Observe Bow, if not the lightest, india-rubber is at least 
the most powerful reservar of mechanical energy known. 
It lends itself most readily to the restitution, under the 
form of mechanical labour, of the energy imparted to it 
by tension, and this restitution may be effected with re- 
markable quickness. It is owing to the relative lightness 
of india-rubber considered as an accumulator of energy, 
and, above all, to its power, that the exactness of the 


* From La Nature. 
. 


| Oct. 2, 1884 
—-— = 
principle of “ heavier than air” may be demonstrated on 
a small scale. ° 

From an electrical point of view, india-rubber acts as a 
better insulator than gutta-percha, and is, indeed, one of the 
best insulating bodies known. At the same time that its 
specific inductive capacity is weaker than that of gutta- 
percha, it does not become plastic at a moderate 
temperature. These properties render it an excellent 
insulator in electrical applications: submarine and sub- 
terranean telegraphy, electric light, transmission of force, 
&c. While it insulates better than gutta-percha, the con- 
ductor, where india-rubber isgused, does not run the risk 
of being put out of centre, as is the case sometimes with 
gutta-percha, 

India-rubber is known to oxidise under exposure to air 
and light ; above all, under alternations of dryness and 
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damp. By subjecting it, however, to a special opegation, 


called vulcanisation, a product is obtained which main- 





Fic. t.—Position in which hous@old utensils furnished with india-rubber 
may be placed without falling. 


tains its flexibilfty at low temperatures, resists heat much 
better, does not oxidise in air, and absorbs less water. It 
is especially under the form @f vulcanised india-rubber 
that its applications are numerous. 

There is, finally, a third form of india-rubber, no less 
useful, that of ebonite, or h@tdened india-rubber, a form 
which combines with its lightness and great electrical re- 
sistance, the further advantage of resisting acids, and 
which is therefore exclusively employed when vessels for 
the electric pile or other reservoirs of a light and not 
readily brittle*character are wanted. Like a new Proteus, 
india-rubber is thus seen to adjust itself to the ever more 
numerous and pressing demands of modern industry. 

To turn now to the new, curious, and original applica- 
tion an idea of which it is the object of this notice to 
convey. The aim of the inventor, whose name unfortu- 
nately has not reached us, has been to take advantage of 
the great mutualeadherence of a soft and a hard body. It 
is by the utilisation of this relatfon that the inventor ,has 
originated quite a serfes of household objects in earthen- 
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ware, porcelain, glass, &c., which manifest a remarkable 


adherence to the bedy supporting them, and this result he 


has obtained by the very simple ex 


dient of securing t 
the lower part of all ae 


kinds of goblet objects (Fig. 2) a 


eee, AA,in the form of a swallow-tail, into which is 


lodged a band of red india-rubber, a variety of vulcanised 
india-rubber, forming, when deposited, a kind of circular 
cushion. Objects furnished in this manner are almost 
incapable of falling from their places. They may be placed 
on a wooden table, and the table be inclined (Fig. 1) from 45 
to 50 or even 60 degrees without upsetting any of them. 

, most direct and immediate use offered by the pro- 
perties which a vessel so provided with india-rubber thus 
acquires is evidently in the shipping service. At the 
Fisheries Exhibition of last year in London, and at the 
Health{ Exhibition of this year, the inventor has displayed 
a little harque, the bridge of which is entirely covered 
wit? dishes, plates, &c., all furnished in the manner 


described," and the barque, floating in a basin, may be 





YR 
Fic. 2.—Arrangement of the india-rubber covering in a swallow-tail groove 
D "= . AA, provided at the base of the object. 





sed to and fro in evtry direction without displacing a 





a rece 
All who have been on long voyages at sea know the 
disagreeable and painful impression produced dy the 
screen of cord laid along the table gto prevent the glasses 
and bottles from falling. e 
Asan accessory advantage possessed by the undisplace- 
able india-rubber dishes may be reckoned the less noise 
ley occasion, and the less risk of breaking they run on 
Eaapped down carelessly or hastily on the table. 
ashhand basins and water-pots may likewise be advan- 
tageously constructed with the india-rubber band. 
Invalids in bed, and compelled to eat from a board 
placed more or less horizontally across the bed, and 
children, so apt to upset glasses and bottles, will both find 
their advantage in the undisplaceable contrivance. We 
e thus a simple, ingenious, and Weful application of 
india-rubber, which we thought it incumbent on us to 
place before our readerse” 


 ?— 
NOTES 

In the Daily Weather Report of the Meteorological Office 
for Friday last, there appears a note of Some importance on 
the temperature of the Gulf Stream. A comparison has been 
made between returns from®8 ships, containing 116 recent obser- 
vations, with the data in the charts of the Atlantic sea-surface 
temperature (recently published by the Office), of the area which 
lies, roughly speaking, between the latitudes of the North of 
Ireland and of Bordeaux respectively, and extending half way 
across the Atlantic. It appears from this comparison that during 
the past summer the ocean temperature in the course of the Gulf 
Stream was abnormally high, in June the whole of the above- 
mentioned area being about 3° above the mean, in July the 
half of the area nearest to the British Isles being about 1% 5 and 
in August about 1° hjgher than the mean. It is to be hoped 
that similar comparisons will from time to time be given by the 
Meteorological Office, so that the point may be investigated 
which was long ago suggested by the late General Sabine, as to 
there being possibly a c&hnection betweengthe temperature of 
the tropical and sub-tropical waters® of the 
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weather of Europe which followed, and to which we"drew atten- 
tion some years ago (NATURE, vol. xxi. p. 142). 


Sır WILLIAM THOMSON lectured on Monday night, under the 
auspices of the Franklin Institute, at the Academy Sf Music, 
Philadelphia, on the ‘‘Wave Theory of Light,” to a large 
audience. 


GEN. PITT-RIVERS, as Inspector of Ancient Monuments, has 
issued a very careful and detailed report on his excavations in the 
Pen Pits, near Penselwood, Somerset, These pits are on the 
borders of Wilts, Somerset, and Dorset, and consist of a number 
of hollows in the surface of the ground of various forms and 
sizes, without order or regularity in their distribution, They 
cover a tract of high land of greensand formation, the area thus 
originally covered having been estimated at 700 acres. Various 
conjectures have been made by antiquaries as to their use, some 
maintaining that the pits are the remains of a great British 
city, or formidable series of fortifications ; if so, as Gen. Pitt- 
Rivers points out, it would upset all our conclusions as to the 
social and political condition of the Britons, and of the extent of 
the pre-Roman population of these islands. Last autumn Gen. 
Pitt-Rivers carried out a series of excavations, cutting a section 
right across the pits in the parts most likely to yield remains of 
any possible inhabitants. Not a bit of pottery the size of a pea, 
he tells us, was found, and no indication whatever that these pits 
have ever been used as habitations, Ample evidence, however, 
was found that the pits were used as quarries, from which the 
inhabitants obtained grind-stones or quern-stones. The remains 
of quern-stones were found, all bearing marks of having been 
tool-dressed, and in the villages around many such stones are 
met with, all of them stated to have been obtained from the 
pits. It is to be hoped that the very careful piece of work thus 
performed by Gen. Pitt-Rivers, and his report, will set the 
question permanently at rest. Several plates of sections, 
plans, &c,, accompany the report. ¢ 


A COMMISSION of five French medical mep have reported on 
their investigations as to the real nature and action of the cholera 
poison, The substance of their report as it appears in the Times 
is as follows :—‘* The initial lesion of cholera takes place in the 
blood. It essentially consists in the softening of the hemo- 
globin, which makes some globules’ lose first their clear shape, 
the fixity of their form, and the faculty of being indented. 
Those globules adhere together, lengthen out—en olive—stick 
together, and in fulminating cases especially some are seen 
which are quite abnormal, while others appear quite healthy. 
The entire loss of elasticity of the globule (which is shown by 
the preservation of the elliptic form when it has been stretched 
out) is, in our view, a certain sign of the patient’s death. To 
stretch out a globule you have merely to alter the inclination of 
a plate on which a sanguineous current has been established in 
the field of the microscope. The fluid column stops at one point, 
whereas the rest continues to flow. An elongation of the inter- 
mediary globules results, and then a rupture of the column. In 
the gap thus formed are some scattered globules. If these revert 
to their primitive form, the patient may recover. If they keep 
the elliptic form, we have seen death follow in every case, even 
if the patient’s symptoms Were not serious at the time of the 
examination of the blood.” e 


EDUCATION in British Burmah appears to bein a sad con- 
dition, According to a correspondent of Allen's India Mail, the 
province has not yet produced any student capable of attaining 
the B.A. degree, and only five or six have succeeded in passing 
the first examination in Arts. There is no local school of medi- 
cine, and such native medicine as exists is a compound of 


empiricism and a belief in chagns and enchantments; while 
Atlantic and the | the principal legal authority has repeatedly deplored the gross 
e . 




















ignorance of law exhibited. by both advocates and judges. The, Siam. 


Viceroy himself complained of the slowness of the official de- 
partment in respect to female education. A change, however, 
appears to have been matle by the Government of India, which 
has authorised the establishment of a College, thoagh not yet of 
a University. Until 1881 the control of eduzation in British 
Burmah was purely administrative, being vested in a Govern- 
ment department ; but Lord Ripon decided to create a con rol- 
ling body something like the London School Board, except that 
its members will be nominated, not elected. The rights of the 
missionaries, who appear to have been the pioneers of education 
in the province, as well as of the Burmese themselves, were recog- 
nised, and they are represented on the new governing body. The 
labours of the Board so far have been very successiul. It created 
a law school and a free library ; it has organised and simplified 
all public examinations, and has promoted a movement amongst 
the wealthy natives for endowing scholarships for the higher 
branches of education and for the promotion of learning gene- 
rally. This is all very promising ; but, according to the corre- 
spondent whom we have quoted, there is a slight rift in the lute 
in the shape of the hostility of the local officials to the acts and 
even to the existence of the Board. Bureaucratic prejudice, 
however, can hardly hinder effectually the work of a council 
established on such a broad basis as this one is, backed as it also 
is by the authority of the Government of India. 


Tue Health Exhibition in connection with the Autumn Con- 
gress of the Sanitary Institute of Great Britain was opened at 
Dublin on Tuesday by the Lord Mayor. The ingugural address 
to the members of the Institute was delivered in the evening by 
the President, Sir Robert Rawlinson. He observed that in our 
own days one of the greatest works to be accomplished is 
to stem the torrent of sanitary ignorance now working so much 
mischief, Quarantine, as now practised, works at enormous 
money cost as well as incalquable inconvenience, and produces 
much misery without preventing the effects intended to be 
warded off. Sir Rpbert Rawlinson referred to the conditions 
under which cholera has so long afflicted India and China, 
partly arising from bad or insufficient food, impure water, and 
defective sanitary arrangements. Turning te England, he spoke 
of its temperate climate, pure atmosphere, and soil almost en- 
tirely free from malaria ; but we have much to be ashamed of, 
and much to amend, in our social economy. Commenting on 
cholera generally, he said that occasionally it E epidemic we 
know. That it is contagious in the sense imagined by the 
ignorant experience does not prove. The President then pointed 


out the connection between disease and the want ef good sanitary 


arrangements in various countries, and showed. the importance 
of pure air, good food, pure water supply, and eficient 
drainage and sewerage, putting forward practical suggestions for 
sanitary engineers. $ 


Mayor Seapa PINTO, the Portuguese traveller, will leave 






~ Mozambique very shortly at the head of an-s 


“of an. expedition in order 

to explore the country between Mozambique and ‘Lake Nyassa. 
‘The route to be taken is kept secret, but it is rumoured that he 
will proceed to the Congo, vå Lake Tanganyika, The expe- 
dition, which is now being fitted out, will be cn a large scale. 
It will comprise one hundred InhamBine Zulus as a body-guard, 
and two hundref? and fifty carriers, and will be aceompanied by 
a Portuguese naval lieutenant, and an English photographic 





who had been at one time in the British Consular Service, 
played an important part in the great advanees recently made by 
+ 
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phone in the country, collect: da valuableek 
the palace, and originated the museum anc 
at Bangkok. e Pe 










foe aena bas becuse “at Moza 
death, on August 16, of Capt. Foot, Bri 
tricts adjacent to Lake Nyassa. o Capt 
good exploring work in the Nyassa region. >00 
Tur Annual Exhibition of the Photographic Society opens at 
the Gallery in Pall Mall on Monday next. 


A RED glow, similar to those of last year, was seen in the 
western sky at Berlin on September 13 at 6.45 p-m., viz. half an 
hour after sunset, It reached to a height of about 20° above the 
horizon, the colour being red to violet, which changed into a 
deep yellow near the horizon, Some measurements Ofe the 
visible diameter was made by an observer, who discovered that 
the glow was limited by a spherical segment 20° in height, and 
with an extension towards the horizon of 35°. The centre of 
the segment coincided exactly with that of he. sun below the 
horizon, which was then 78° west of the true nofth. 













THe first news has. been received from Lieut. Wissmann, 
leader of the expedition for the exploration of the Kasai. “Ina 
letter from Malange, dated August 25, he writes =I am at last = 
so far that I can say I leave this place to-morrow. “Till then 
he had been merely making prep se oe 








arations.. OAIE Bee 
A RECENT issue of the Ceylon Government. Gazelle contains a 
correspondence on the ‘‘ grub” which ravages the coffee planta- 
tions of the island. The. principal, and*in fact only important, 
document in the publication is a lengthy report by Mr. R, 
McLachlan on the subject. Some forty species of beetles were 
submitted to him, but special interest centred in twenty of these, 
all or nearly all of which were alliedgo the Melolontha vulgaris, or 
common European.cockchafer. Mr. McLachlan assumes that no 
undergrowth of grass or other herbaceous plants is allowed in the 
plantations, for the grubs of the European cockchafer and its allies 
feed on the roots of such plants, and not as a rule on those of trees. 
and shrubs, But the larva: would make their way from the roots of. — : 
the weeds to those of the coffee plant. Whether hardening the 
surface of the ground around the plant so as to render it difficult 
for the female to deposit her eggs would be of any efficacy, is 
a point for the planters to. decide for themselves, in view. of the 
welfare of the plant at @he time. Mr. McLachlan professes him- 
self unable to suggest any chemical poison for the gr 
he thinks that dilute kerosene oil mi§pt be tried. 
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ie natura Mhistory of the i 
of grub, and the effect of the various supposed or real remedies,- 
could be carefully watched. | eee 


A NEW development of telegraphyehas been instituted by 

Michela in Italy: be has constructed a machine by which Signs 
corresponding to various sounds can be telegraphed ; thus we. 
have practically a telegraphic shorthand to which the name, 
“ steno-telegraphy ” is gwen. M ichela’s apparatus has now been 
in regular use for some period in telegraphing the de pates of 
Italian Senate, ‘The transmitting apparatu 
two series of ten keys, each of which correspond 
ticular sound. Each key acts in reality likè a Morse key, : uh 
thus transmits a current *to the receiviny instrument. THe =) 
e poe 
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receiving instrument consists of a combination of twenty Moise 
1eceivers, to each of which 1s attached a style which marks on 
the receiving paper its proper sign, thus producing a stenographic 
message Great speed in transmitting 1s clarmed fo: this method, 
and the following figures are given as comparative — 


Morse simple 500 words per hour 


Hughes simple 1,200 E ” 
Wheatstone ; 1,800 33 9 
Steno-telegraphic 10,000 x) +3 


A MEDICAL student, M J Olen, who has been engaged 
during the summer in studyifig- the fungoid flora in the neigh- 
bourhood of Bergen (Norway), has found on Ask Island a 
specimen of the remarkable 7r:choloma colossum Itas the first 
time ıt has been found in Norway, and it has only once been 
foung ın Sweden The stem is 2$inches in diameter Prof 
Els Fries in describing this variety says ‘fI discovered this 
unique vaiety for the first time among branches of spruce lying 
on the ground in a place near the Tem Lake in Småland 
(Sweden) [tis the largest and finest of the hithe.to discovered 
mushiooms” e - 


THE thuteenth annual couvereaziıone of the Cheste: Society 
of Natural Science was held in the Town Hall on September 25, 
and was attended not only by the members, but by a contingent 
of the Tron ahd Steel Institute, who have been holding then 
annual meeting in the Cestnan city The Kingsley Memorial 
Medal was awarded to M: A O Walker, F L S , and Kingsley 
Memouial prizes were given for local natural history collections 
It was announced that a prze of rof would be given in 1885 
for the best collection ‘of coal-measure fossil plants fiom the 
Society’s distiict, a similar sum in 1886 foi the best collection of 
“* Bees and Wasps” fiom the same mea, and in 1887 “fo the 
best Essay on the Physiography of the Society’s District, on the 
lines of Prof Huxley’s Physswgiaphy >” the distuct in ques- 
tion being Flint and Denbigh, with as much of the county of 
Cheshire as hes west of a line diawn south from Wantngton 
The exhibition of microscopic objects was, as 1s usually the case 
at Chester, exceedingly good, and for teaching purposes they 
were rendered more useful by the publication by the Society of a 
little handbook of twenty-eight pages, on Natuial History, for 
use in the annual conversazione and othe: meetings of the 
society Itis drawn up by Mr C F Fish, and appeais to be 
an expansion of the useful programme, on which we commented 
last yea. The information as to the classifi@tion and structures of 
the lower orders of life, both animal and vegetable, appear t» be 
very caiefully dong, and ars very concise The woik could be 
made much more useful by expangling the geological and physical 
poitions , 1t 1s published at a few pence 


Dr GEORG SCHWEINFURTH has left Berlin to 1eturn to 
Egypt, whence he intends to start upon a new scientific exploring 
tom throrgh the desert 


» 

On Septembe: 18 the meeting of Geman natualists was 
opened at Magdeburg, under the presidency of Di Gachde 
Over a thousand men ofsciend were present Stiasbuig was fixed 
upon as next year’s meeting-place, with Piofs Kussmaul and 
De Bary as secretaires Among the addiesses delivered we may 
mention —On the relation of micro-organisms to the infectious 
diseases of man, by Prof Rosenbach (Gottingen), on the ım- 
portance of German colonisation in Afmca, by Di Gerhard 
Rohlfs , various medical addresses by Drs Schwaz (Cologne), 
Paetz (Alt-Scherbitz), Finkler (Bonn), and Prior 


THe death is anhounced near Sydney of James Snowdon 
Calveit, the last survivor of Leichhardt’s Australian exploring 


expedition e 


* 


o 
eA. TELEPHONE now tiansmits, by the oidifiary telegraph wne, 
the music from the Brussels Opera House to the Royal Chalet at 
+ 
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Ostend The system, of course, 1s Van Rysselberghe’s, men- 
tioned in ow last number 


THE late Di Ferd von Hochstetter’s travellmg ieports, 
dating from the celebiated Novara Expedition (185759), are 
now being published ın book form, upon the occasion of the 
twenty-fifth anniversary of the Vovare’s safe return to Tueste 
The book will contain a portrait of the author, a preface by 
V von Haardt, and a map of the course of the Vovara Holzel 
of Vienna ts the publisher 


M CHARLES Huser, who was travelling in the intenor of 
Arabia in the service of the Fiench Ministre de l’Lustruction 
Pubhque (formerly together with Prof Euting of Strasburg) 
has been mudered near Labegh (Rabegh ?) by Bedouins of the 
Harl tube His Arabian servant Mahmoud has met the same 
fate 


News has been received fiom Capt Adrian Jacobsen, now 
travelling in Northern Asia, by orde: «f the Berlim Ethnologi- 
cal Museum with a view of making ethnogiaphical collections 
Capt Jacobsen, afte: leaving St Petersburg, visited Kasan, 
Ekaterinburg, and Tomsk, and has already sent home two lage 
cases containing ethnogiaphical objects collected among the 
uncivilsed Russian tribes of the Tscheremiss, and Tschmiasch, 


and Wotjaks 


REFERRING to our note of last week on Mi St Clams 
“ Note on a Possible Souice of Error m Photogiaphing Blood 
Corpuscles,” the author wiites to say that “im Dr Nonis’s 
photographs where the colourless disks are well defined, the 
dark ones are out of focus” But it has not been shown pos- 
sible to produce the ghosts while the 1eal images aie at al 
visible, and until this 1s done we must adhere to the opinion we 
have already expressed 


THE additions to the Zoological Society’s Gardens dung the 
past week include a Toque Monkey Macacus pileatus 6) from 
India, piesented by Mrs Batchelder, a Common Maimoset 
(Hapal: jacchus 8) fiom Brazil, presented? by Mr W E 
Stemscher , six Great Bats (Vesper tilo noctula), British, pie- 
sented by Mi W Atkinson , two King Pairakeets (42> osmictus 
scapulatus), two Cockateels (Calopsita nove-hollandie) from 
Australia, presented by Mrs C Price, two Spanish Teriapins 
(Clemmys ts juga), South European, presented by Mr W H J 
Paterson , a Common Viper (Vipera berus), British, a Viperine 
Snake (Ty opidonoius viper inus) fiom West Africa, presented by 
M: Wilham Cross , a Common Snake (7ropidonotus natrix), a 
Common Viper (Vipera berus}, British, presented by Mr W. 
H B Pam, a White-bieasted Kingfisher (Halcyon smyr nensis) 
from India, two Reed Buntmgs (Embenza schaniculus), a 
Blackcap ($) lva ats wcapilla), a Pied Wagtail (Mot cilla lugubris), 
Buttish, a Tiee Boa (Corallus hortulans) fiom Cuba, pw chased 





OUR ASTRONOMICAL COLUMN . 


COMET 1884 4 (BARNARD, JuLy 16)-—-Di Beibench of 
Strasburg, who has investigated the elements of this comet from 
obsei vations extending to Septembe 14, has found an elliptical 
orbit, m which the penod 1s only 54 years, a result which will 
perhaps have been 1ather expected, consideiing the natwe of the 
paiabolic orbits pieviously@alculated, and, as was pointed out 
by Piof Weiss, then resemblance to the elemeng of De Vico’s 
comet of short period observed m 1844 Dr Besberich’s ellipse 
1s as follows — . 


Pertheli ın passage, 1884, August 16 48346 Greenwich M T 


2 ti tt 
nngitude of perihelion 306 7311) Mean 
jj ascending node 5 3 50 2 Equmox 
Inchnation 5 28 496) 18840 
Angle of eccentuicity 36 3438 
Log semi-axis major s 0 493392 


Period of evolution 2007 9 days o1 5,4965 years 
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At aphedion in this orbit the comet would be distant from the 
orbit of Jupiter o 503, but there is a very much closer approach 
to the orbit of Mais, at a true anomaly of 37? 13’, corresponding 
to heliocentiic longitude 343° 25’, wheie the distance of the two 
orbits 1s, only O 0088, and it 1s worthy of note that between 
Apul 5 and 10, 1868, both Mars and the comet would pass that 
point, and 1f Di Be:berch’s period 1s approximately correct, 
there must have been a close approach of the two bodies, pos- 


sibly a closer one than calculation assigns The following 
positions ate deduced fiom the elliptical orbit — 
At Berlin, Midnight 
RA Decl Log Distance 
hm s : ' from Earth 
October 5 20 33 51 — 22 301 9 8331 
9 20 46 54 21 25 9 8536 
13 20 59 26 Ig 356 9 $746 
17 21 II 28 1§ 100 9 8960 
at at 23 4 16 45 9 9 9175 
25 21 34 14 15 235 9 9391 
29 2% 45 I — 14 29 9 9608 


The comet is rapidly giowimg fainter, but it 1s obviously of 1m- 
portance for its theory that observations should be continued as 
long as possible 


COMET 1884 c —A new comet was discovered by Heir Wolf 
at Heidelberg on September 17, and was observed at Stiasbuig 
on September 20 It was also independently detected by Di 
Copeland at Dun Echt on Septembe: 22, the might before the 
telegraphic notice fiom Kiel ariived at that Observatory Prof 
Tacchini has favowed us with the following observations made 
by himself and Piof Miullosevich at the Observatory of the Col- 
legio Romano in Rome — 


Rome M J RA Deci 
hm s hm e o ¢ A 
Sept 21 9 24 47 2I 15 42600 + 21 59 226 
23 7 39 I2 2I 16 44 33 +21 7 487 


This comet is likely to remain vistbie for several months, ac- 
cording to the orbits yet calculated, but a somewhat widei extent 
of abservation than 1s now available will be 1equned to predict 
its track in the heavens with any degiee of ceitainty 


THE LUNAR ECLIPSE ON OCTOBER 4 -We gave last week 
the times of occultations ef two stus during the totality of 
this eclipse, of which accuiate positions ale found in ow 
catalogues A somewhat extensive list of stars liable to occulta- 
tion has been dettimined at Pulkowa with sufficient precision 
for the predictions of the times of immersion and emetsion, 
which have been communicated to vatious observatories 
Several stars rated highe: than the ninth magnitude appear 
on this list, where the Das chmuste: ung magnitudes aie followed 
Ou remak last week should have been explained as 1eferring 
only to stars of which accurate places are found m the catalogues 





HYDROXYLAMINE AND THE ASSIMILATION 
OF NITROGEN BY PLANTS 


TRE 1eseaiches of V Meye: and E Schulze on the action of 


hydroxylamine salts upon plants (Berd Ber, xyu 1554) 


wee undertaken with the a prtorz probability of showing that 
this base plays an important pait m the synthetical activity of 
the plant , and although they have not succeeded in establishing 
the expeiimental fact, the results obtained aie of gieat interest, 
and the whole is eminently suggestive of futuie possibilities 

The supply of nitrogen to plants takes the form of nitiates and 
ammoniacal salts, and these classes of compounds being destitute 
of synthetical activity, we are drven to assume that the earlier 
stages of nitrogen assimilation consist in the conversion of these 
comparatively mert substances into deiivatives having the “‘ che- 
mical tension” necessary to synthetic activity Hydroxylamine 
and its salts, which occupy in point of oxidation a position 
inte:mediate between ammonia anti the nitiates, are bodies 
possessing this®character ın the highest degree To use the 
authoi’s words,“ the behaviou of this base towards the organic 
oxy-compounds 1s most aggressive ıt 1s indeed astonishing with 
what facility ıt converts carbonyl-compounds into azotised deriva- 
tives” ‘This 1s notably the case with the ketones and aldehydes 
of the fatty series, the products of the union being oximido- 
derivatives, e g aldoxime, acetoxime, isomttroso acids , 1n these 
the charactenstic C=NO, gioup easily undergoes ieduction, 

with formation of the conesponding amido derivatives, and 
upon the hypothesis of the fofmation of hydroxylamine in the 
plant as the {rst stage in mitragen assimilation, it 19 easy to see 
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in what manner its non-nitiogenous constituents, which foi the 
most pait possess the chaiacteiistics of didehydes and ketones, 
would contitbute to the further stages in its elaboration 

To test this hypothesis, m the first instance, the authors insti- 
tuted parallel experiments on the culttwe of maize, to which 
the mtiogen was supphed in the form of ammoniym sulphate, 
hydioaylamine sulphate, and hydrochlorate and potassium ni- 
trate, respectively The result was, in a word, to show that the 
hydioxylamine salts act as direct poisons to plant hfe, as indeed 
they have already been shown by Bertom to act towaids animal 
life Having established this fact, the authors inferred then 
probable action a: antiseptics, and expermment showed that they 
possess this propertyin a remaikeble degiee This iesult, as 
they contenc, does not negative the o1iginal hypothesis, as the 
occurrence of the base in the plant would necessarily be 
transitional 

It seems to us that the antiseptic properties of hydroxylamine are 
a due.t consequence of its synthetical activity, and fiuthey, that 
antiseptics fall into thee classes accoiding to then distu bance of 
one of the three essential conditions of cell lfe, which are (1) 
hydiation, (2) oxidation , (3) the synthetical activity of alde- 
hydes (Low and Bokoiny), chiefly in the direction of condensa- 
tion In ulustiation of this classification we may cite as typical 
member» of gioup {I} common salt, (2) sulpherous acid in its 
various combinations, (3) phenols 
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THE BRITISH ASSOCIATION 
REPORTS 


Second Report of the Committee, consisting of Piof 4 W 
Wilhamson, Chan man, Profs Sir H E Roscoe, Dewar, Frank- 
land, Crum-B; own, Odiing, and A1 msti ong, Messrs A Vernon- 
Harcourt, J Millar Thomson, V H Veley, E Japp, A Forster 
Maley, and H B Dixon (Secretary), appointed for the purpose of 
drawing up a Statement of the Varieties of “ Chemical Names” 
which have come wto use, for indicating the causes which have 
led to teu adoption, and for considering what can be done to 
bi ing about some Convergence of the Views on Chemical Nomen- 
clatiue obtaining among English,and Foragn Chemists —The 
Report ıs somewhat lengthy, and includes some long tables of 
varieties of names for common chemical substances It com- 
mences with historical notes on chemical nomenclature No 
attempt was made until about 100 yeais ago to name chemical 
substances ın a way which would indicate their composition, 
alchemistic or “culinary” names being given to substances in 
many cases Macquer 1s credited with bemg the first to itro- 
duce geneiic names Lke vitiiol and nitie to indicate sulphates 
and mittates The teim salt was used to indicate almost any 
substance soluble in water and affecting the sense of taste, and 
in the eighteenth century acids, salts, and bases began to be distin- 
guished Rouelle wa@ the finst to define a salt from its chemical 
properties, and distinguish ıt fiom acids and bases (see Kopp’s 
“History of Chemistry,” m) Bergmann, and Guyton de 
Mouveau separately proposed systems of nomenclature, many 
terms of which aie still in use @ De Mouveau made the termina- 
tions of names of acids umfoim, and the names of salts to indi- 
cate their composition from bases and acids In 1787 Lavoe: 
De Mouveau, Berthollet, and Fourcroy prepared a scheme of 
naming compounds which 1s piactically that in common use 
now, Introducing the te1mmations ‘‘ate” and ‘‘1c,” ‘‘ite” and 
“fous,” mn acids and salts But higier and lower oxide» are not 
distinguished by genenc names Berzelius made a more elabo- 
ate classification of salts, and added some names He distin- 
guished the halogen compounds of hydiogen as hydracids, and 
distinguished clealy between ‘‘neutial,” “acid,” and ‘‘ basic” 
salts The views now held of acids, salts, and bases are prac- 
tically those of Gethaidt and Laurent, who first recognised the 
pat played by hydrogen in acids and galts The Report then 
goes on to consider the tables, which give the number of times a 
substance has been distinguished by any particular name 
Table I deals with the names of oxides of carbon from 1755 to 
1882 By far the gieater numbe1 of soutces give the names 
carbonic oxide to COeand carbonic acid to CO, , systematic 
names like caiboneus oxide and carbonic oxide only occuiing 
two oi three times, the terms carbonic oxide and caibonic 
anhydride or dioxide being next m fiequency In France and 
Germany the nameseoaide de carbon and acide carbonique, 
Kohlenoxyd and Kehlensame have ben much more frequently 
used But in several instances the same names have been used 
12 a different sense, the term caibomie oxide being some- 


Oct 2, 1884] 











eer aI 


times used for CO,,,sometimes fo. CO In Table II the 
prominence of this ‘‘ diveisity of names for the one thing,” and 
giving the same na ne to distinct substances, 1s more frequent 
The use of numerical prefixes has also been very irregular, 
“thus, tiusodic phosphate has been called ‘triphosphate of 
soda,’ ‘diphesphate of soda,’ and ‘sesquiphosphate of soda’, 
in all these cases the prefix is intended to indicate the number 
of molecules of soda to one molecule of phosphone acid ” 
“In some of the olde: forms of nomenclature ambiguity was 
avoided by using the prefix ‘ bı-? to multiply the acid when im 
excess over the base, and ‘di-’ to multiply the base when in 
excess over the acid, thus, Na,O2S10,, bistlicate of soda, 
2Na,OSi0,, disilicate of sodd” ‘The Report goes on to say 
that ‘‘ the usefulness of any system of nomenclatme depends on 
its permanence ” Curiously enough the tables show that where 
names have been adopted supposed to 1epresent in some way 
the chemical constitution of bodies, they have not, as a rule, 
endured , the advance of knowledge necessitatmg a change of 
opinion, whilst names not expressing a chemical opinion as to 
constitution have endured ‘‘Asarule, those names ate to be 
preferred which have shown most vitality and have led to no 
ambiguity Where there are two compounds composed of the 
same elements, the termination, ‘ous’ and ‘1c’ should be 
employed The ‘prefixes ‘proto’ and ‘deuto,’ introduced by 
‘Thomas Th mson, were intended,to mark the compounds in a 
senes, not the number of atoms m a molecule Where ie- 
tained this use only should be made of them” Referring to 
change of name, mstance is made of the oxides of carbon, the 
names of which have recently to some extent been transposed, 
the highe: one being teimed ‘ carbonic oxide,” and the lowe: 
one, to which the term “‘ carbonic oxide” has long been applied, 
has had a new name The sensible conclusion of the Report 1s 
to retain names of substances which are in common use, 1ather 
than to change them for hames mdicating constitution, and 
which nught be again found to require alteration m accordance 
with some new view of the constitution of the substance 





SECTION .B—CuEfustry 


AT the meeting of the Chemical Section at Montieal a new 
departure was made in the selection by the Organising Com- 
mittee of two subjects for special discussion The subjects 
chosen were ‘The Constitution of the Elements,” and 
‘í Chemical Changes in then Relation to Micro-Oiganisms ” 


Discussion on “ The Constitution of the Elements” 


Piof Dewar began by referrmg to Grove’s discovery that 
wate. suffered decomposition at the temperature of the oxy- 
hydiogen flame, an experiment which led Sainte-Clane Deville 
to undeitake his 1esearches on dissociation, Deville has shown 
that in compound substances there 1s an equilibrium between 
decomposition and recomposition, this balanced relation changing 
with the temperature Theexperiments of Deville on the tem- 
perature of burning gases agree closely with the results obtained 
by Bunsen, who dete:mined pressures generated im the 
explosion of hydiogen and other gases with oxygen The 
breaking up of the 1odine molecule, effected by Victor Meyer, 1s 
a decomposition of elementary matter Owme to the rapid 1e- 
composition, there seems no hope of isolating atomic 1odine at 
low temperatures ‘The vapouis of potassium and sodium have 
different densities at different temperatures , probably also their 
molecules consist of two atoms at lower, and of one atom at 
highe:, temperatures More .psact determinations ue needed 
of those substances which exhibit a variable vapour density 
The evidence afforded by spectral analysis proves that oxygen 
and nitrogen have two spectia, and therefore probably different 
molecules at different tempe:atues Hydrogen has a compl- 
cated spectium unde: ceitain conditions Refeuimg to Mr 
Lochye1’s speculations, he said there was a &eneial basis of 
similaiity in the type of the vibiations of ceitain allied elements, 
wiz the tiple lines in zinc and cadmium Mi Lockyer has 
pioved that the identity of ceitain ‘‘ basic” lines of different 
elements, such as non and calcium, 1s not due to impuiity, but 
the greater dispersion of moie powerful mstiuments has shown 
that the comcidence of these lines is only apparent and not 
absolute The differences observed ın some of the spectral lines 
of a single element m the gun mht be actounted for not by 
the decomposition of the ‘element into Simple: matter but 
Dy great differences of level m the luminous vapour Puiout’s 
hypothesis, that the atomic weights of the othe: elements aie 
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multiples of that of hydiogen, has no basis ın experimental fact 
Stas and Mauignac have both retuned ın their old age to the 
redeteımınatıon of the atomic weights made by them twenty 
yeas ago Stas, avoiding the possible s@mces of enor in his 
former methods, has lately found 14 055 for the atomi¢ weight 
of nitiogen , his old determinations gave 14 044 For potassium 
he now aritves at the numbe: 39 142 instead of 39 137 Marig- 
nac gives the following as the atomic weights of zinc and 
magnesiuin, 65 33 and 24 37,—numbers very far 1emoved from 
whole numbers 

Prof Wolcott Gibbs diew the attention of the Section to the 
probability that what is generally regarded as a simple molecule, 
such as sodium chloride, consists ın the solid state of several 
hundieds of atoms, and that the salt undergoes in solution a 
kind of molecula: dissociation Very complex molecules, such 
as those acids he had piepaied contaimng many molecules of 
the oxides of molybdenum, vanadium, barium, &c , are probably 
derived by substitution from what are called simple molecules, 
but which aie really composed of a gieat number of atoms 

Prof Frankland said he ventured to differ from Piof Dewar 
in one point He thought it might not be impossible by a 
decomposition of compound molecules to prepaie isolated 1odine 
atoms 

Sir Lyon Playfan suggested as a useful line of work the de- 
termination of the conditions unde: which such bodies as mitre 
peroxide would enter into combination with other compounds 

Piof Tilden pointed out that a laige field lay open to 
woikeis in thermo-chemistry, on the one hand in determining 
the temperatures at which chemical action begins, and on the 
othe: the heat-changes of chemical combination and solution at 
different temperatures 

Rev Father Perry agreed with Piof Dewar that some differ- 
ences in the solai lines were due to difference of level of the 
luminous vapour But, on the othe: hand, the widening of solai 
lines ın the umbra of spots cannot be accounted foi in this way 
The Astronomer-Royal and Mr Lochyer have been studying 
the solar spectrum fiom the hne D to F The Rev Father 
Peiry (studying D towards B) has found differences in the lines 
of the same metal in different spots which could not be attributed 
to difference of level only 

Prof Dewai, mm answer to Father Periy, stated that the 
widening of certain lines at the 1ed end of the spectrum might 
have been anticipated fiom the results of his own woik in the 
crucible The supposed allotropic spectium óf magnesium 1s 
due to a compound of magnesium and hydrogen The fact that 
m the uppet regions of the solar atmosphere, where hydrogen 
and magnesium occu: m enormous quantities, this allotropie 
spectrum 1s not observed presents a difficulty Perhaps at the 
mean temperature of the solai atmosphere this compound 1s dis- 
sociated Ifso, somewhere neare: the surface or in the spots a 
condition of temperature should occur in which the compound 
should be stable He hoped Father Perry would succeed in 
observing this spectrum in the umbra of spots It had been 
stated that 1f ow: elements aie compound substances they should 
be found decomposed at the enormously high temperatures of 
the sun , but if it 1s admitted that the elements are compounded 
of hydiogen, and that dissociation can occur, the compound 
vapom is diffused through an atmosphere of hydiogen, one of 
the products of its dissociation, and is therefore precisely under 
those conditions in which it 1s most stable / 
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Discuss on on ‘ Chentcal Changes in theair Relation to Micro- 
Organisms” 


Piof Fiankland, m opening the discussion, distinguished 
between two kinds of chemical action—(1) that in which sub= 
stances brought into contact mutually undergo chemical change, 
and (2) that in which chemigl change is effected m one sub- 
stance by contact with another, which itself apparently suffers 
no alteration The following definitions were préposed to dis- 
ung'ush anımal and vegetable orgamsms —(1) plant 1s an 
oiganism performing synthetical functions, 01 one 1n which 
these functions gieatly piedomunate , ıt transforms actual into 
potential energy (2) An animal is an organism performing 
analytical functions, o1 one m which these functions gieatly pre- 
dominate, it transforms potential imto actual eneigy , All 
micro-organisms appear to belong to the second class Oxida~ 
tion 1s the essential condition of, life There aie, however, 
many other chemical transformations m which potential becomes 
actual energy, and which therefore can support life, After de- 
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scubmg the chemical changes produced by a large number of 
micro-organisms, the autho: concluded that there is no bieak in 
the continuity of chemical functions between micio-organisms and 
the higher forms of aramal life It 1s tine there are apparently 
ceitain sharp distinctions between them The enormous fecundity 
of micio-olganisms and their tremendous appetites seem to 
separate them fiom the higher orders of animals But this dis- 
tinction ts only compaiative It must be borne in mind that an 
animal lke a sheep converts much of its food into carbonic 
acid, hippuric acid, and water, thus utilising nearly the whole of 
the potential energy, while the micto-organism as a rule utilises 
only a small portion Those micio-oiganisms which have been 
chemically studied produce, like the highe: animals, perfectly 
definite chemical changes The position of these o1ganisms in 
Natute is only just beginning to be appreciated It may safely 
be predicted that there is no danger of their being spoiled by the 
petting of sentimentalists, yet these lowly oiganisms will recetve 
much moie attention in the future than they have done ın the 
past 

Principal Dalhnge: tefeired to the attempted distimction 
between the lowe: animal and vegetable forms In following 
out the life-history of certam monads he used a nututive fluid 
containing no albumimoid substances, but only mineral salts and 
tartrate of ammonium OQiganisms classed by Piof Huxley as 
animal weie found to live in this mineral fud Bacteua of 
forms which cannot be distinguished by the microscope have 
very different physiological functions These Bacteria can be 
modified physiologically, but not at all readily morphologically , 
by a slow change it 1s posstble to completely reverse the condi- 
tions of the envuonment of the Bacteuum without changing its 
foim It 1s most important to study the physiology of Bacteria 

Di Macahstei pointed out that the expeimments made on the 
‘conversion of the Bacillus of the hay mfusion mto the Bacrllus 
anthracis had not been confirmed by moie exact experiments 
The germs of the Bacillus anthiacts readily diffused themselves 
through the an of the laboratory, and without the very gieatest 
care if was impossible to avoid contamination of the liquids with 
stray ger ms 

Piof Dewar 1efened to the extiaordinary behaviour of veiy 
small quantities of peroxide of hydrogen on putiescible liquids 
One-hundiedth of a per cept of the peroxide perfectly preserved 
many liquids, keeping them quite clear and without a tiace of 
any Bacteria The conversion of sugar mto anhydious alcohol 
and carbonic acf seemed to be unaccompanied by a theimal 
change, so that an important question arises, Where does the 
powe: which effects the change come fiom? Possibly, like 
chlorophyll, the Bactei1a absorb rays of 1acdhant heat and hght 
Dr Engelman has studied the distribution of radiant energy in 
the spectrum of the sun and flames by the activity of the Bacteria 
submitted to different parts of the spectinm 

Sir Lyon Playfan iegaided ıt as cuius that the pioducts 
formed in the growth of the higher animals—namely, carbonic 
acid and urea—should be so much simpler than the pioducts 
formed by lowe: organisms 





Complex Inorganic Acids, by Piof Wolcott Gibbs —This 
research may be regarded as a series of generahsat‘ons of the 
class of silico-tungstates discovered by Maiignac in 1861, and of 
the analogous class of phospho-molybdates studied by Deville 
Scheible: has desciibed two distinct series of phospho-tung- 
states, the author finds there are at least ten, the highest 
Raving the formula 24W0Og, P,0;,6H,0O, the lowest the formula 
6W0,,P,05,6H,O, and that the pl ospho-molybdates are at 
least equally numerous, and haveasurilariange Corresponding 
compounds contamuing aisenic oxide also exist To generalise 
these results the author replaced plosphouic omde by vanadic 
oxide and antimonic oxide, so as to form vanadio-tungstates and 
antimonio-tungstates, and the co1regponding compounds of molyb- 
denum Many of these salts are very beaunful Probably the 
gieater numbgr of oxides of the type R O; foim similar com- 
pounds A second senes of complex acids contain zwo mole- 
cules of the type R,O,, so that we have various phospho-vanadio- 
tungstates and phospho-vanadio-molvbdates The generalisation 
of the team WO, o MoO, appeais also possible, as the author 
has prepared compounds in which salphm and selenium replace 
oxygen m WO,or MoO, Again, the autho: finds that phos- 
phoious and hypophosphoicus acids ente: into simila combina- 
tions with tungstic and melygdic acids, and he has also piepaied 
compounds in which the methyl, ethyl, and phenyl derivatives of 
phosphorous and hypophosphorous acids ocem An attempt to 
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prepare complex acids containing pyro-phgsphoric acid failed, as 
that acid quickly changed to the oitho-acid, but with meta- 
phosphoric acid the autho: succeeded in preparmg several new 
compounds The author has furthe: shown that the gioup RO. 
may be ieplaced by R”,0,, R”CI,—R” being a metal of the 
platinum gioup—and that the chlorine can be repleced by bio- 
mine o1 10dine. ‘The type of silico-tungstates 1s also capable of 
geneialisation, silica being replaced by a laige number of similar 
oxides, as, forinstance, the oxides of selenium, tellwium, plati- 
num, &c As an mstance of the extieme complexity of some of 
these compound acids, the autho: gave the body 60W0O,,3P,0s, 
V,0,.,VO,,18BaO, +150Ag This body has the enormous 
molecular weight of 20,066 In" conclusion the author stated 
that in formu_ating c'am compounds contaming V,O, he found 
much simula: expressions 1esulted when a part of the V,O, was 
supposed to nave the structme (V,0,)0,, (V,0,) 1eplacing W 
or Mo 

On the Incomplete Combustion af Gases, by H B Dion — 
The author gave a 7ésumdé of the wok he had done in continua 
tion of the researches of Bunsen, E von Meyer, Hoistmann, and 
othe: chemists, on the division of oxygen when exploded with 
excess of hyarogen and carbome oude The following me the 
general conclusions ariived at —(1) No alteration per saltum 
occurs in tke 1atio of the pioducts of combfstion ‘The ev- 
peliments made completely q.nfiim Hoistmann’s conclusion 
Bursen’s earher experiments aie vwitiated by the presence of 
aqueous vapour in the eudiometer (2) A diy mixture of cai- 
bonic oxide and oxygen does not esplode when ay electric spak 
is passed through it Fhe union of carbonic oxygen is effected 
indirectly by steam A meie tiace of steam icndeis the ad- 
mixture of caibonic oxide and oxygen explosive The steam 
undergoes a series of alternate reductions and oxidations acting 
asa ‘‘carriel of oxygen” to the caiboric oxide With a very 
small quanuty of steam the oxidation of caibomic oxide takes 
place slowly , as the quantity of steam 1s increased the tapidity 
of explosion mecieases (3) When a miature of diy carbonic 
oxide and hydiogen is exploded with a quantity of oxygen m- 
suficiént for complete combustion, the ratio of the carbonic acid 
to the steam formed depends upon the shape of the vessel and 
the piessuze unde: which the gdses me med By continually 
imecieasirg the imitial piessme a point is reached where no further 
inciease in the pressme affects the products of the 1eaction At 
and above this critical pressuie the result was found to be inde- 
pendent of the length of the column of gases expleded The 
luge: the quantity of oxygen used, the lowe: the ‘critical 
pres ure” was found to be (4) Whenediy mituies of carbonic 
oxide and hydiogen in varying proportions are exploded above 
then critical piessuies with oxygen insufficient fo: complete 
combusticn, an equilibiium 1s established between two opposite 
chemical changes represented by the equations — 


(I jeCO +H,0 = CO,4+H, 

At the end of the 1eaction the product of the,carbonic oxide and 
steam mclecules ıs equal to the product of the carbonic acid and 
hydrogen. molecules muitiphed@by a coefficient of afimty This 
result agrees with Hoistmann’s conclusion But Horstmann 
considers the coefficient to vary with the relative mass of oxygen 
tahen (5) A smal difference in the initial iemperatme at which 
the gases are fned makes a considerable difference in the pro- 
ducts of he reaction This difference 1s due to the condensation 
of steam by the sides of the vessel @uiing the explosion, and its 
consequent 1emoval from the sphere of action during the chemical 
change When the gases ue exploded at an initial tempeiatine, 
sufficiencly high to prevent any coftdensation of steam duiing the 
piogiess of the 1eaction, the coefficient of affinity 1s found to be 
constant whatever the quantity of oxygen used—piovided only 
the quantity of hydrogen 1s more than double the quantity of 
oxygen (6) The presence of an inert, gas, such as nitrogen, by 
diminishing the mtensity of the 1eaction, favoms the formation 
of catbanic acid in preference to steam . When the hydiogen 
taken 1s less than double the oxygen, the excess of oxygen can 

not react with any of the thee othe: gases piesent—ca: bome 
oxide, carbonic acid, amd steam, but has, to wait until an equal 
volume of steam is 1educed to hydiogen by the carbonic oxide 

The excess of ineit oxygen has the same effect as imeit nitiogen 
in favowiing the formation of carbonic acid The vattations m 
the coefficient of aéinity found by Horstmann with different 
quantities of oxyge® aie due partly t? this cause, but chiefly to 
the varying amounts of stam condensed by the cold eudiometer 
gituing the 1eacuion in different expe:iments (7) Asa general 
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result of these experiments it is shown that, when a mixture of 
dry carbonic oxide aad hydrogen 1s exploded with oxygen ım- 
sufficient fo. complete combustion, at a temperature at which no 
condensation of steam can take place during the reaction, and at 
a tempeiature gieater than the critical pressure, an equilibrium 
between two opposite chemical changes 1s established which 1s 
independen® of the mass of oxygen taken, so long as this quantity 
is less than half the hydrogen Within these limits the law of 
mass 1s completely veufied for the gaseous system composed of 
carbonic oxide, caibonic acid, hydrogen, and steam at a high 
temperature i 

On Mugnelic Rotation of Comftounds in Relation to ihar 
Chemical Composition, by WeH Perkin, Ph D, F R 8 —The 
author gave a résumé of his 1.eseaiches on the magnetic 1otary 
polarisat‘on of compounds in relation to then chemical compo- 
sition After referring to the remarkable discovery of Faraday 
in relation to this subject, and the results obtained by more 
1ecent woikeis in this field, ıt was shown that no relationship 
in 1eference to chemical composition was likely to be found by 
the usual method of calculating the results of the obsei vation of 
unit-lengths of the fluid bodies examined, but that, if lengths 
1elated to each other in proportion to their molecular weights— 
making the necessary coriection for the difference of densities 
-were compareg, a useful result would probably be obtained 
Expeiuments have proved this to be the case , and in the senes 
of homologous compounds it was*found that for every addition 
of CH, a definite mcrease of what 1s called the ‘molecula 
1otation” 1s obtained Besides this ıt was found that the iota- 
tion also waseapable of indicating differences in the construc- 
tion of organic compounds Iso, secondary, tertiary bodies 
give different results fiom the normal compounds The cow- 
pounds containing the halogens were also refered to, and for- 
mule given by which the molecular 1otation of twenty-six seres 
of compounds could be cajculated 

Spectroscopic Studies of Laplostons, by Piofs Livemg and 
Dewar —The explosions observed were chiefly those of hydio- 
gen and oxygen and of carbonic oxide and oxygen, and were 
made in an non tube fitted with quartz ends The spectea were 
both observed with the eye and photogyaphed Linings of thin 
sheet metal of vaious kindSewere intioduced into the tube 
The metals non, nickel, and cobalt gave many Imes in the 
flash No other metal gave anything like so many hnes as 
these thiee, but magnesium gave the 4 group, coppe: gave one 
green and two ultia-violet lines, manganese the violet tiiplet, 
and chiomium three tuplets On the othe: hand, zinc, cad- 
mum, mercury, alumnum, bismuth, antimony, and arsenic 
developed no lines ın the flash It appears to be proved that 
non, nickel, and cobalt aie volatile in some degree at 3000° It 
might be possibie to establish a spectroscopic scale of tempera- 
ture if the lines successively developed with inciea.ing tempera- 
tme were noted Thus, the non line T seems to be just deve- 
loped at 3000°, the aluminium lines at H Ar a somewhat higher 
tempeiatme, the lithium blue line may be jest seen m the mne: 
green cone of a Bunsen buinei, while the green line comes out 
in the explosion fla h [The photographs of the explosion spectra 
were exhibited to the Section] @ 

On Evaporation and Dissociation, by Piof Wiliam Ramsay 
and S Young, D Se —The authors described experiments made 
with the object of ascertaining whethe: the «oincidence of the 
curves which 1epiesent the vapour-pressures of stable solid and 
hquid substances at different temperatures with those indicating ` 
the maximum temperatures &ttainable by the same substances at 
different pressures, when evaporating with a free smface, holds 
good also fo. substances which dissociate in then passage to the 
gaseous state The substanc& examined were chloral hydrate, 
ammonium caibamate, phthalic acid, succinic acid, aldehyde 
ammonia, ammonium chloiide, nitiic peroxide, and acetic acid 
It was found that, with chloral hydrate and ammonium car- 
bamate, which cannot exi¢¥ at all ın the gaseous state, the tem- 
peratures of volatilisation do not form a cuf%ve When the 
dissociation was considerable, but not complete, as in the case 
of phthalic and succinic acids, an mdication of a curve was 
observed at low piessuies, but ıt differed widely both in form and 
position fiom that repiesenting the vapous-pressuies or pressures 
of dissociation As the dissociation increases the curves approach 
each other mote closely, and they appear to be coincident in the 
case of ammonium chloiide and nitric peroxide within the hmits 
of temperatuie at whjch observations weie made, and at which 
the amount of dissociation4$s piobably small @ With acetic acid 
very numerous obseivations proved tife perfect coimcidence of 
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the cuves The results appear to be unfavowable to the view 
that, when liquefaction of a stable substance takes place, gaseous 
molecules coalesce to form more complex gioups of molecules, 
and that these complex molecules dissocyate when the substance 
iS vaporised r 

A Redetermination of the Atonuc Weight of Cerinm, by H 
Robinson, R A Cambridge — Cerous chloride was prepared 
by passing hydiochlonc acid ove: cenum oxalate at first gently 
heated and afteı wards 1aised to redness The solution of pure 
chloride was added to a pure solution of silve: mitiate, and then 
dilute solution of silver nitrate was added fiom a weighed bulb, 
until the precipitation of chlonne was complete The liquids 
were illuminated by yellow light only during the piecipitation 
As a mean of seven closely concordant results, the atomic weight 
of cenum 18 given as 140 2593, that of silver being 107 93 

The Action of Sulphuretted Fydiogen on Silver, by Prof FE 
P Dunnington, University of Viugmia —A piece of pwe silver, 
flattened and carefully polished on each face, was placed in 
the middle of a glass tube two feet long At each end of the 
tube a plug of five inches of phosphoric anhydride was confined 
by glass wool Pure diy hydrogen was passed through this 
tube while ıt was gently heated throughout The hydrogen was 
then 1emoved by a Sprengel pump, the silver being heated to 
3co°C This operation was 1epeated three times, and then 
pure dry sulphuretted hydrogen was slowly passed thiough the 
apparatus for an hour, and the tube finally diawn off at each 
end After a few days the silve: was slightly darkened neat its 
edges, and afte: five months the silve: was blackened on its edges, 
while the main portion of the suface was white and bright [The 
silver was exhibited to the Section m this state ] 

On Molecular Volumes, by Prof W Ramsay —The object of 
this 1eseaich was to ascertain whether, as has long been taken 
for granted, the boiling-pomt of compounds under equal pres- 
sures ieally afforded surtable points for a comparison of their 
molecular volimes The experiments made with the followmg 
seues of compounds—~water, methyl alcohol, ethyl alcohol, 
propyl alcohol, isopropyl alcohol, isobutyl alcohol, and ethei— 
prove that the value of the group CH, 1s by no means constant 
(1) While at the boiling-points of these liquids at low pressures. 
the value is appioximately constant (fluctuating between 17 5 
and 22), at high temperatures the difference becomes much more 
marked, attainmg at 20m of mertury piessuie the gieatest 
irregulaiity , e g the difference between the molecular volumes 
of ether and isobutyl alcohol, two isomeric substances, amounts 
to a total of twenty units (2) It was found by experiment that 
when the liquids were at temperatures conesponding to equal 
vapour-pressure, but exposed to them ciitical pressures, no corre- 
spondence between their molecula: volumes was observable 
(3) It was thought possible that if the liquids, still at tempera- 
tures corresponding to equal vapour-pressue, could have existed 
under no pressure, some basis of comparison might be found 
Fiom the known compressibility of the liquids ıt was possible 
to calculate their volume in this hypothetical state Although 
by this method their 1elative volumes were considerably altered, 
yet no point of co nparison was reached (4) The author there- 
fore concludes that the bo.Jing-points of liquids, under whatever 
pressure they may be taken, are not suitable tempeiatuies at 
which to compare then molecular volumes 

On Some Phenomena of Solution, Illustrated by the Case of 
Sodium Sulphate, by Prof W A Tilden, F R S —The study 
of the solubility of sodium sulphate in water at temperatures 
above roo? C , leads to the conclusion that the salt dissolves in 
the anhydrous state In ordei to determine whether this salt 
dissolves ın water at lower tempeiatuies in the anhydious o1 the 
hydrated state, the author has made a seres of calorimetric 
measurements of the thermal changes which attend the act of 
solution of Na,SO, in water at tempetatuies below and above 
33° to 34°, the critical point in the curve of solubility 


Calorimetrrc Effect of D&soluing Na,So, tn n Molecules 
of Water at T° e 


z TS C 

100 . 3I 7’ 1740 
100 354 1522 
100 42 85 1342 
100 46 1 1o7I 
100 R50 985 


These figmes establish the fact that by dissolving anhydious 

sodium sulphate in water at temperatures above 33°, the thermal 

change 1s still positive, although a diminishing quantity, and 
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hence that the act of solution 1s still attended at these temperatmes 
by chemical combination between the saltandthe water These 
results when plotted out give a line which 1s nearly parallel to 
the curve of solubility between these limits of temperature 

On Calcium Sulphide and Sulpho-carbonaie, by V WH Veley, 
M A —Calcium oxide, fiee fiom metals of the iron group, was 
obtained by heating perfectly tianspaient crystals of Iceland 
spal ina cuient of hydiogen This oxide was hydrated in a 
damp atmosphere free fiom cvvonic acid The hydioxide was 
heated to 60° C , and hydiic sulphide passed ove: ıt The 
resulting calum sulphide and wate: were weighed, and the 
synthetic 1esults thus obtained were found to agree closely with 
the results of the analysis of the calcium sulphide Tt 1s worthy 
ef note that perfectly dry calcium oxide ıs unaltered by the 
pa.sage over it of peifectly dry hydiic sulphide, and generally 
the formation of calcium sulphide proceeded the mote rapidly 
the greate. the quantity of wate origirally present in the 
hydroxide = Thts result may be due to the formation, at fist, 
eithe: of the hydiosulphide, or the hydroxy-hydiosulphide 
(CaQH,SH), and the subsequent conversion of either of these 
substances into the sulphide The calcium sulphide, prepared 
as clescribed above, was moistened with water, and hydrogen 
saturated with carbon bisulphide passed through it It giadually 
tuned yellow, and finally 1ed, and on exhaustion with cold 
water a ied solution was obtamed, fiom which, on evaporation 
in vacuo, ied, deliquescent, piismatic c:ystals separated The 
composition of these ciystals was found by analysis to couespond 
with the formula Ca(OH),,CaCS,rH,0 A solution of this 
substance gave characteristic precipitates with metallic salts, 
which the author intends to examine more minutely 

On the Velocity of Baplsons in Gases, by H B Dixon, 
M A —MM Berthelot and Viele have shown that m oxygen 
and hydrogen and several othe: mixtwes of gases the ‘‘ explosive 
wave” 1s propagated at a velocity closely approximating to the 
mean velocity of tianslation of the gaseous products of combus- 
tion calculated on the assumption that all the heat of the 1eac- 
tion is contamed for the moment in the pioducts formed The 
mean of a number of determinations with electrolytic gas gave 
a velocity of 2810 m per second, the calculated mean velocity 
of the steam molecule formed being 2831 m per second 
These expe1imenteis found that carbonic oxide exploded either 
with oxygen or mitious oxifle did not agree with theiule The 
author has shown that steam 1s necessaiy fo. the burning of 
carbonic oxide both with oxygen and nitious oxide, and that, as 
the propoition of steam is increased, the rate of inflammation 1s 
also increased Experiments made in a lead tube 55m long 
and 13mm ın diamete: entirely confiimed MM  Beithelot and 
Vieille’s experiments with hydrogen and oxygen The tate of 
the ‘‘ explosive wave ” was found to be 2817 m per second as the 
mean of several closely conc redant expe1.ments at 10° C Waith 
caibonic oxide and hydiogen nearly dry, the explosive wave 
was not established until the flame had tiaveised a distance of 
7oomm fiom the firmg-pomt the explosie wave was found 
to have a velocity iathe: over 500m pei second After the 
explosion a fine layer of carbon was found to cover the inside 
of the explosion-tube, showing that at the enormous tempera- 
ture of the explosive wave carbonic oxide 1s decomposed into its 
constituents 

A Theoy of Solute, by W W J Nicol, MA, BSc — 
The autho: has proposed the theory that the solution of a salt 
in water 1s a consequence of the attiaction of the molecrles of 
water for a molecule of salt exceeding the attiaction of the 
molecules of salt for one another It follows, therefore, that, as 
the numbei of dissolved salt molecules increases, the attraction 
of the dissimilar molecules 1s more and more balanced by the 
attiaction of the similar molecules when these two foices are 
m equilibiium, saturation takes place Any external cause tend- 
ing to alter the intensity of eithe: of these two opposite forces 
distuubs the condition of equilibryym, and further solution or 
solidification ensues The contraction which occurs on the 
solution of a galt in wate: has been regarded as strong evidence 
in favour of chemical combination having taken place, but the 
author finds that a further contiaction taxes place on further 
dilution, even when the number of water molecules per salt 
molecule is far m excess of the numbe: 19 the cryohydrates 

On the Alanufacture of Soda and Chlorine by W Weldon, 
F R.S —Chlonne is at present manufactured exclusively from 
hydiochloric acid, obtained as a by-pioduct of the manufacture 
of soda by the Leblanc piocgss It 1s owing to this that the 
Leblanc process has been able to withstand the severe com- 

* 


NATURE 


a re SEAE, EEE E 


[Oct 2, 1884 


petition of the ammonia process, which gives soda much more 
cheaply than the Leblanc process, but does not yield eather 
hydrochloric and o1 chlorme The autho: announces a process 
for the preparation of chlorine mn connection with the manufac- 
ture of soda by the ammonia process The new process consists 
in decomposing by magnesia the ammonium chlouude of the 
ammonia-soda mocess, adding magnesia to the iesulfing solution 
of magnesiwm chloride, and so obtaining solid oxychloude of 
magnesu m, which, heated im a cuient of an, gives off chlorine 
and leaves magnesia 

On the Diamond-bearing Rocks of South Africa, by Prof Su 
Henry E Roscoe, Piesident —A fter an introductory description 
of the geolog cal and physicaleaspects of the remarkable 
diamond-beaing deposits at Kuimbeiley and elsewhere, the 
author gave the chemical composition of these 10cks The most 
noteworthy fea-ue of the examination of these rochs'is the dis- 
covery in the so-called diamond earth of a volatile crystalline 
hydiocaibon, soluble in ether, which seems to confiam the hypo- 
thesis that the Ca: bonifeious shales, which aie penetiated By tne 
diamond-beaiing pipes, have been the somce of the carbon nw 
found im the crystalline state in the diamond The physical 
structu.e of the ash or incombustible poition of the diamond is 
of a very sngum character, and has hitheito not been examined 
A careful stady of the diamond ash may possihjy throw light on 
the impoitant question of the mode of formation of the diamond 

C: lour of Chemical Com pornds, aby Piof Cainelley, D Sc 
—The colou of chemical compounds 19 conditioned by at 
least thiee cicumstances, viz (1) temperatme (Ackroyd), 
(2) the quanti.y of the electro-negative elements present in a 
binary compound (Ackioyd) , (3) the atomic weights of the con 
stituent elemerts of the compounds (Cainelley) , and that ın such 
a way that the colour passes or tends to pass thiough the follow- 
ing chromatic scale—white or colourless, violet, indigo, blue, 
gieen, yellow, orange, red, brown, black—erthe: by (1) rise of 
tempeiatuie, o (2) meiease of the quantity of the electio- 
negative element in a binary compound, o1 (3) with zzerease of 
the atomec weeyhts of the elements A, B, C, &c, in the com- 
pounds Ax Ry, Bx Ry, Cx Ry, &c , in which R is any element 
or gioup of elements, whilst A, B, C, &c , are elements belonging 
to the same sub-gi oup of Mendelée€’s classification of the elements 
Tables accompany the paper in lustration oftheabove Out of 
426 cases in which the thud of the above rules has been applied, 
there are but sixteen exceptions, o1 less than 4 percent Finally 
a the >.etical explanation 1s given which appears to account m a 
veiy simple manner for the influence of the above three circum- 
stances on the colom of chemical compounds 

Notes of Nurification, by R Warington —He considered 
the present position of the theory of nitiification, and next gave 
a short account of the results of 1ecent expeiiments conducted 
by him at Rothamsted Messis Schloesing and Muntz, eaily 
in 1877, showed that nitrification in sewage and in soils is the 
result of the action @f an organised ferment, occuiring ın souls 
and impuie waters The experiments of the author have con- 
firmed the socndness of this theory. The eyidence fo: the ter- 
ment theory .s now very complete” Nutiification in soils and 
waters 1s strictly limited to 1@nge of temperature within which 
the vital actiwity of the living fe_ment ıs confined It proceeds 
with slowness at 0°, 1s at a maximum at 37°, and ceases at 55° 
Nitrification ıs aso dependent on plant food suitable for 
organisms of low character Further poof of the ferment theory 
is that antiseptics are fatal to mtufication Heating sewage to 
boiling-point, o1 soil to the same ter@peiatuie, effectually prevents 
it Frmally, nitrification can be started m boiled sewage or other 
sterilised liquid by the addition of a httle suface soil or a few 
diops of a solution already mtrifi#l These nitrifying organisms 
have as yet received but little microscopical study 

On the Lieuefaction of Oxygen and the Density of Liquid 
Hydrogen, by Piof Dewar, F R S ~The problem of hquefying 
oxygen and hydrogen, and consequenfly others of the so-called 
permanent gasesp having been solved by Cailletet and Pictet, the 
author has since been employed studying the physical characters 
of these gases ın the condensed state The ciitical pressures 
and temperatires at condensation have been determined, and 
the relation of one tothe other 1s shown to be constant The 
merits of various cold producers that could be employed in the 
process were discussed Condensed ethylene he considered the 
best, then condensed nitrous oxide and carbonic acid The 
lowest temperaturedhat could be obtained by carbonic acid 1s 
about 115° C , an@ by nitrous oxide 25° 

On the Production of *Pe manent Gas fiom Paraffin Oils; by 
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Dr Stephen Macadam —For the last fouiteen yeais the author 
has devoted much attention to the illuminating values of dif- 
ferent qualities of paraffin oils in vaiious lamps, and to the pro- 
duction of permanent uluminating gas fiom paraffin oils The 
earlie: experiments were directed to the employment of paraffin 
ous as oils, and the results proved the supeioiity of the paraffin 
oils ove: v@getable and animal oils, especially for lighthouse 
service The later tuals were mainly conceined with the break- 
ing up of the pa.affin oils into permanent illummating gas, and 
the results formed the basis on which paraffin oil gas has been 
introduced into the lighthouse service of Great Butan, both for 
illuminating purposes and as fuel for diving engines of fog- 
horns The followmg table shows the iesults of his investiga- 
tions on the 1elative values of the crude, green, and blue oils 





Crude Green Blue 

Gas per gallon in cubic feet 98 102 127 

Candie power 50 53 54 
Light value of gas from ton of oil 

given in lbs of sperm candles 4494 4741 6044. 


On the Assimilation of Atmosphere Nitrogen by Plants, by 
W O Atwate: —It 1s almost a universal opimon that free 
nitrogen is not assimilated by plants He 1eferred to the classic 
experiments of Boussingault and Lawes, of Gilbert and Pugh, 
which, commonl# 1ega:ded as decisive, may have been peiformed 
without consideiation to certain conditions Experiments made 
by the author show that atsany iate certam plants grown undei 
normal conditions do assimilate nitiogen Peas were grown in sand 
which had been punfied by burning and washing, and to which 
weie applied nutittive solutions contaimng known quantities of 
niiogen The amount of nitrogen supplied to the plant plus 
the amount contained in the seed was compared after the ex- 
periment with the amount given by analysis of the plant and 
the residual solution The excess of the latte: amount ovei the 
former, which ın some gases was excessive, repiesented the 
nitrogen acquired from fhe an 

Piof Guilbeit dissented fiom the conclusion diawn by Piof 
Atwater, a» he had found that, the greater the care used to 
pievent foieign matters accumulating on the plants untler ex- 
periment, the less nitiogen was found 1 excess of that obtained 
fiom the seed and soil 


PROF FRANKLAND communicated the results of a study of the 
phenomena attending the discharge of accumulator-cells contain- 
ing alternate plates of lead peroxide and spongy lead (r) The 
energy of a charged storage-cell 1s delivered in two separate 
portions, one having an E M F of 2 volts and upwaids, the 
otheran E M F ofo§ volt and under One of these may be 
conveniently termed wsefui, and the other useless, electricity 
(2) The pioportion of useful electricity obtainable 1s greatest when 
the cell is discharged intermittently, and least when the dis- 
chage is continuous (3) Neither m the intermittent nor con- 
tmuous discharge at high E M F is the®current, through uni- 
form resistance, augmented by rest At low E M F , however, 
the current, after contmuous discharge of the high EM F 
portion, is gieatly augmented, but only fo: a few minutes This 
augmentation of cunent at low 1@M F afte: iest 1s hardly per- 
ceptible when the high E M F discharge has been taken inter- 
mittently (4) The suddenness of fall ın potential indicates two 
entirely distinct chemical changes, the owe iesultmg m an 
EMF of about 2 5 volts, the othe: in one of about o 3 volt 
(5) The chemical change producing low electromotive force 1s the 
fust to ocem in charging, afd the last to take place m discharg- 
ing, the cell It 1s the change which occurs duning what 1s 
called the “formation” of a cell, and, foi economy’s sake, a 
reveisal of this change shoul# never be allowed to take place 
(6) Cunents of enormous strength can be readily obtained fom 
storage batteries coupled up in parallel, viz a curent of 
25,000 amperes fiom only roo cells Such a current reduces to 
insignificance the output of the laige-t dynamo ever built It 
is to be hoped that currents of this magnitudeewill open up new 
probabilities of :esearch into the constitution of matter 
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Plan for the Subjcct-Bibhog aphy of North American Geology, 
by G K Gilbert, of the US Geological Survey —The 
United States Geological uvey 1s engaged, on a Bibliography 
of*North American Geology The work when completed will 
give the title of each papei with the title-page of the containing 
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book, and the number of plates, the whole bemg arianged alpha- 
betically by authors There 1s ın contemplation also the simul- 
taneous piepaiation of a numbe: of more restricted bibliogiaphies, 
each coveling a division of geologic hterature The plan 
includes abbieviated titles of papeis with reference to the pages 
on which the special subjects aie tieated, the entes m each 
bibliogiaphy being aianged alphabetically by authors The 
selection of topics for treatment in this manner involves the 
classification of geologic science, and M1 Gilbert submitted a 
tentative classification 1equesting the criticism of geologists 

Marginal Kanus, by H Carvill Lewis, A M , Professor of 
Geology at Haverford College —After 1eviewing the work on 
Ameiican kames, and the theories of the ongin of kames, the 
autho: describes his investigations of short kames at the extreme 
meigin of the ice-sheet along the lme of the terminal morame in 
Pennsylvania These marginal kames run backwards fiom the 
edge of the 1ce, drammg it by a sub-glacial diamage These 
kames are discussed ın detail, and aie thought to represent sub- 
glacial rivers formed duting the melting of the ice-sheet 

On the Geology of South Afitca, by T Rupeit Jones, F RS, 
F GS, &c —The contour of the south coast 1s parallel with the 
outcrop of the strata ın the intenor, fiom Olphant’s River 
(31° 40 § lat ) on the west coast, southward to the Cape, and 
then eastward to about 33° 30 S lat Here the edges of the 
stiata, formerly bending round to the noth, have been swept 
away to a great extent, but their outcrop 1s again seen on the 
east coast at St John’s Rive: (31° 40’ S lat ), where they strike 
north-eastwaidly thiough Natal, piobably far up the country 
(1) Gneissic 10ck and the Namaqualand Schists apparently under- 
le the others, coming out on the noith west, and exposing a 
nariow stup on the south coast (2) Mica Schists and Slates, 
interrupted by Gianites heie and thee, form a curved maritime 
band, from about 30 to 70 miles bioad, and me known as the 
Malmesbury Beds (Dunn) These and the beds next in succes- 
sion (the Bokkeveld Beds, 3) are overlain unconformably by the 
Table-Mountain Sandstone (4), 4000 (°?) feet thick, which forms 
patches and extensive 11dges, and possibly dips over No 3, to 
jom No 5, the Witteberg Beds Nos 3 and 5, together about 
2100 feet thick, lie parallel, and form a concentiic mner band 
The former contains Devonian fossils , the latte: 1s probably of 
Carboniferous Age (with Lepidodendion, &c ), and forms the 
Wittebeigen and Zwaitebeigen in the Cape Distiict, and the 
Zuubergen m Eastern Province The Ecca Beds (6) come 
next, Lowei Series, 800 feet, Conglomerate Beds (Dwyka), 
500 feet , Upper Senes, 2700 feet , conformable with No 5, 1n 
the south much folded, and m undulations throughout, until it 
passes under the next set of beds, No 7, m some places 50 miles 
to the north The Ecca Beds have fossil wood and plant remains 
ım abundance here and theie, but these have not been clearly 
determined This senes has not been well defined until lately, 
and even now its limits are not fully determined It meludes 
the Karoo Deseit, and therefore takes m the lowest members of 
Barn’s great Karoo Formation, Nos 12 and 14 of his map (1856), 
or the Ecca, Koonap, and pait of the Beaufort Beds of Jones 
(1867) ‘The series No 7, houizontal and unconfoimable on the 
Ecca Beds at the Camdeboo and elsewhere, retains the name of 
Karoo Sandstones and after a width of about 40 miles is con- 
formably sumounted by a set of somewhat similar beds (8) in 
the Stormberg , and thus No 7 should be regarded as the Lower, 
and No 8 the Uppe, Karoo Sandstones The latter end off 
northwaids in the Diaakensbeig, Natal, Orange Fiee State, the 
Tiansvaal, and Zululand, with the still ho.zontal Cave Sand- 
stone and associated beds The Lower Karoo Sandstones 
probably thm away noithwaids beneath the otheis Below the 
Karoo Sandstones, and dying out southwards nea: the Camde- 
boo (Prof Gieen), are the Shales (7*), which constitute the 
country around Kimberley, desciibed as the Olive Shales of the 
Karoo Formation by G W Stow These die out northward 
agaist the old rocks of Giiqualand-West and the Tiansvaal 
They contain Glacial Congfomeiates in then lowest (earliest) 
beds, m Guqualand-West, just as the Ecca seii@ has its gieat 
Glacial Conglomerate (the Dwyka Conglomeraten No 6) in its 
lowest portion As the Stormberg Beds (8) he upon the Olive 
o1 Kimberley Shales (7*) ın the Orange Free State, the Lower 
Karoo Sandstones (7) must die out northwards The Kimberley 
Shales contam some Reptilian bones and plant remains, and 
some coal on the Vaal, the Kaioo Sandstones are uch with 
Dievnodont and othe: Reptilan bones, and have some Fish 
remains, and then upper portion (Stormberg) contains Feins 
and Cycadeous leaves, and some s@ams of coal A fossil mammal 
also has been found in this senes Throughout pts 1ange the 
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Karoo Series 1s traversed with igneous dykes Limestones and 
Sandstone$ (9) with fossils of nearly pue Jurassic, but with some 
of Cretaceous type, occu. wunconfoimably ın the Eastern Pio- 
vince Then fossil Floia is like that of the Stormberg Beds 
Cretaceous strata (rojeare known on the Natal coast and 
Tertiary‘and post-Teitiary deposits (11) form several patches on 
the east, south, and west coasts 


THE SOUTH AFRICAN FORMATIONS 


11 Tertiary and Post-Teitialy, 100'? 
(Unconformable on several 
different 10cks) 
I0 Cretaceous 
(Wnconformable on Carboni- 
ferous ?) 
| Tugonia Beds 
Wood-bed ! 
Salıferous Beds Apo 
Zwartkop Sandstone | 
Enon Conglomerate, 300’ 
{Unconformable on Devonian 
and other old 1ockhs in 
Albany) 


9 Jurassic 


Uitenhage 
Foimation 


n Cave Sandstone, 150’ 
3 is Upper } aa Beds, 600 
tormberg Beds, r000. 
Triassic 8 ] Sandstone: and Shales, 5000’ 
& 17 Lower <7" Kimberley or Olive Shales and 
m | Conglomerates, 2300’ 
(Unconformable on Ecca 
Beds ın the south, and on 
the old Vaal and Kaap 
series in the north) 
| Upper Ecca Beds, 2700’ 
6 Ecca Beds ¢< Dwyka Cong.omeiate, 500 
Lower Ecca Beds, 800’ 
Carboniferous ? 5 Wittebeig and Zuurberg Quartzites, tooo’? 
4 Table-Mountain Sandstone, 4000’ 
(Unconformable on the Old 
Cape Schists and Slates 
and on the Bokkeveld Beds 
Devonian 3 Bokkeveld Beds, 1100’ 
° (Probably unconfoimable to 
the Malmesbury Beds} 
Silurian ? «2 Malmesbury Beds, Mica Schists and Slates 


of the Cape 
(Probable unconformity) 
t Namaqualand Sclusts and Gneiss 
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SECTION G—MECHANICAL SCIENCE 


On the Flow of Water thi ough Turbines, by Aithu Rigg, 
President of the Society of Engineers, London ~-After 1emark- 
ing that a strict adheience to the older accepted rules of design 
never produces thoroughly efficient turbines, and that m the best 
of such motois these 1ules are disobeyed, the wiite: pomted out 
how Little reliable piactical information can be obtaimed from all 
the voluminous literature relating to turbines. He also stated 
that the course of a stream flowimg through the guides and 
bugkets of a turbine had no appreciable influence upon the duty 
obtamed, so long as one essential condition was obseived— 
namély, that its velocity should be gradually reduced to the least 
that will cany ıt cleai of the buckets In comparing sciew pio- 
pellers and tuibines, each were shown to possess similarities , 
and experiments made by the writer, and pubhshed in the 
Transactions of the Society of Engineeis for 1868, weie referred 
to as explanatory of this view of the case It was futher pomted 
out that there 1s no such thing as absolute motion, for all velocities 
are relative to something else, ant thus ina turbine we need 
only concern @mrselves with such diminution in velocity as occurs 
in 1elation to*the earth, and not necessaiily with velocities in 
relation to the moving buckets of a turbine Impact was con- 
sidered as a pressure due to the destiuction of velocity m a 
direction perpendiculai to a plane surface, while 1eaction, fiom 
a vertical stream, 1s the natural .ntegration of the horizontal 
elements of the successive pressures which act vertically m regard 
to thé concave surface upon which the stream 1s caused to flow 
In most theoretical investigations it 1s assumed that umpact and 
reaction are equal when a cuflent-is divided at night angles to its 
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ongmal course and this condition implies that a maximum 
result should pe obtamed fiom sciew piopelleis when then 
blades stand at 45° to the plane of rotation But in practice an 
angle of 42° 1s found best, and this ıs so because impact and 
1eaction under the conditions stated are not equal, but bea: to 
each othe: the proportions of 71 to 62, and these proportions 
give an inclinanon of screw blade of 41° by taking aw experiment 
which corresponds most closely with the conditions of a screw 
piopelle. The resultant due to these proportions is found to be 
94 25 units, whereas 1f impact had been the same as 1eaction it 
would have been 100 75 umts, and this is the total amount that 
can be aimed for in designing a sciew prepeller, 01 pure impact 
turbine, wheie the stream is merely turned through a ight angle 
fiom its origmal comse Butif instead of turning the cunient only 
go° it 1s turned though 180°, then impact and a still furthe 
reduced 1eaction both act vertically downwards , and it 1s then 
sum, and not merely then resultant, that constitutes the total 
pressure obtairable from a jet of water Taking the standard 
unit employed m the experiments desciibed, this sums foumd to 
be 126, of which 71 represents impact, and the 1emaining 55 the 
effect of a complete reaction Therefoie, in designing a turbine 
or screw propeller, ıt would seem desirable to aim at changing the 
direction of a stream, so fai as possible, into one at 180° to its 
original course. forit may be said that ca11ying out this view has 
placed the modein scientifically designed turBine in that pre- 
eminent position 1t now holds gmong all hydraulic motors 

The Severn Tunnel Railway, by B Clarke Hawkshaw —This 
pape: described the Severn Tunnel Railway woiks, begun in 
1873, and now approaching completion The iaijway 1s being 
made to shorten the dnect railway route between the South of 
England and South Wales It passes under the Rive: Severn 
about half a mile below the present steam ferry, which connects 
the South Wales and Bristol and New Passage lines The river, 
or estiary, is about 2} miles wide The length of the line 1s 
74, miles, of w nich 44 miles are in th@tynnel which passes unde 
the Severn The bed of the river is formed principally of Trias 
10cks (mails, sandstones, and congloméiates), in nearly hort- 
zontal stiata These overlie highly inclined Coal-measure 
shales 4nd sandstones, which aie also exposed mm the rivei bed 
The tunnel 1s made alntost wholly in iocks of the Trias and 
Coal-measure formation, the exception bemg a little giavel 
passed thiougn near the English end The lowest pait of the 
Ime 1s below the shoots, the deepest pait of the mveı, where 
there 1s a depth of 60 feet of wate: at the time of low water, and 
100 feet at the time of igh water Below the shoots, the line 
is level for 13 chains, ising 1 in 100 to the English lend, and I 
ın 90 tothe Welsh end Below the sheots, theie isja thickness 
of 45 feet of 1>ck (Pennant sandstone) over the bi ichwouk of the 
tunnel Unde: the Salmon Pool there 1s less cover, only 30 feet 
of Trias marl Much water has been met with thioughout the 
woiks, which have been flooded on several occasions In 1879 
the works unce: the gevein were diowned fo. somei months by 
the eruption of a laige land sprig mto one of the diiftways 
unde: land on the Welsh side of the uve On another occa- 
sion a cavity was formed from the &iftway tinder the Salmon 
Pool to the bed of the river, wen a hole, 16 feet by|10 feet, was 
found in the mal The works weie flooded by the water 
which fourd an entry though this hole It was filled with clay, 
and the tunnel is now finished beneath it The | quantity of 
water now being pimped ıs about 19,000 gallons pe: mmute 
Additional pumps have been elected, as the laige land spuing, 
which has been penned back by a byck wall, still 1emaims to be 
dealt with When all the pumps are available, the/total power 
will be equal to 41 ooo gallons a minute The tunnel is for a 
double line of way, and will be haed thoughout with vitufied 
bricks set m Portland cement moitai It 1s bemg made by the 
Gieat Western Railway Company Su John Hawkshaw 1s 
engineei-in-caief, Mr C Richadson, engmeer , anf Mi T A 
Walker, the contractor 
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SECTION Hi—ANTHROPOT OGY 


TH first paper read in this Section was that al Piof Boyd 
Dav bins, On the Range of the Eskimo in Lime and Space In 
his mtioductory sentences Prof Dawkins remarked on the 
impoitance and interest of his subject He began his inquiry 
into the cordition of the Eskimo by particularising those of 
Greenland By theaid of a sketch-map upon the | blackboard, 
he traced the progrgss of the dwelle:® on the Arctic shores, fol- 
lowing them to the coninent of Asia He note that ın fhe 
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vast region which 1s odbupied by the Eskimo the degree of 
civilisation 1s practically the same, that civilisation being of a 
rude natme Speaking, of their relations to othe: nations, the 
Piofessor remaiked on the bioad belt of enmity, a debatable 
giound, that exists between the Eskimo and the Red Indian, 
between whom theire is no friendship But, he said, there 1s a 
likeness between the tongues of the two races, though this does 
not by any means prove any affinity between them Coming to 
the question of the date of the settlement of the Eskimo in 
Gieenland, he said that Ma:rkham’s assumption that they crossed 
by Behiing Straits fiom Asia, being diiven forth by Tartar 
hordes, was pwely assumption, and that this opimion was not 
shared by Mi Dall o himself He held that there was proof 
that the Eskimo, ın the year 1000, ranged farther southward than 
where we aienow There was reason to believe this, he said, 
by aichzological proofs, and he maintamed that the Eskimo 
were 4 retreating race, being continually diven farther north by 
stronger and more powerful tribes, such as the Red Indians, and 
that if the Arctic 1egions had been less inclement (this being 
safety te this*people), before this tıme the Eskimo would have 
been exterminated by the Red Indians Even in Asia, he 
said, these were a retieating 1ace, pushed farther to north and 
east by pursuing tubes The lecturer 1emarked on the word 
“kayak” or boat, used by the Eskimo, and its hkeness to the 
woid (caque) used fo: the same object by the Twkish people, 
and quoted his friend Dı Isaac Taylor, who had traced the 
history of this word He explained the etymology of this word 
ın an interesting manne’, aad caused a little laughter by re- 
maiking that the boat was used by the Eskimo to carry their 
‘wives, children, and othe: chattels’ He said, in concluding 
the fist portion of his inquiry, that, fiom pioofs established, the 
Eskimo formerly lived in a wide range of country far mcie south 
than their present habitation, and that they weie diven to the 
north by more powerful nation- Speaking of the range of the 
Eskimo ım time, Prof Dawkins made some very interesting 
remarks on the habits and ®uplements of the cave-dwelleis in 
Ewmope Illustrating the artistic power of these dwelleis, the 
lecture: pointed out an enlarged sketch of a1e.ndeet, drawn on 
bone, ana found in a cavein Switzerland This sketch, he said, 
was perfectly natwal, and was admnably done by the skin*clad 
aitist whom he pictured He also shoed the pictme of an 
elephant, with trunk uplifted, and mouth opened, found in’ a 
cave m Auvergne The habits of ufe of these cave-dwelleis in 
Europe, he said, were the same as those of the Eskimo, and 
those only of the Eskimo , their implements were the same, and 
he would connect them in many ways, such as neglect of the 
rites of sepulture, fo. instance The cave-dwelleis, he maim- 
tained, were in every iespect similar to the Eskimo, and this 
bore out his theory that the latter people are a 1etreating 1ace in 
“uope, and once hved fa: southward of then present range 
With regaid to the tıme at which these cave-dw ellers existed, 
and when the Eskimo came iato Ametica, the Piofessor said 
that the former dwelt in Europe in wha is known as the 
‘‘Phocene” period He said that in his opimon the Eskimo 
represented as a1ace the anc.ent cave-dwellers of Europe, and 
as such he regarded them witlenterest and respect He thought 
that the difficulty of the question qf migiation was partly dis- 
posed of by the fact that the water of Behsing Straits was 
extremely shallow, and in concluding a most interesting addiess, 
he 1ecapitulated the proofs that he had brought foi ward in order 
to support his assertions 

Mr E W Putnam, Cmator of the Peabody Museum of 
Ameiican Aicheology and Ejhnology at Harvaid University, 
gave a short notice of The Recent Explorations by Dr C L 
_ Metz and himself in the Little Nicàru Valley, Ohio _ The parii- 
culaı mounds to the singular stigctuie of which Mı Putnam con- 
fined his remarks he has called the Tune: group The mounds, 
out of one of which he had taken seventy-three skeletons, were 
burial mounds of the ancient Indians, and some seem to have 
been erected for an entnely different purpose By means of 
1ough sketches, Mr Putnam’ Ilustrated the formation of these 
mounds One of these seemed, fiom the fact that everything 
mit had been burnt, to be erected for a saciificial purpose A 
mass of a peculiai substance, hke ashes, but which was not ashes, 
was found in the mound What this substagce was the lecturer 
did not know, but ıt was ‘how being analysed by chemists He 
described in detail the inteor of the mounds which had been 
explored, noticing the covered pits which were found in them, 
some of these cortaining ashes and animal hones A mixture 
of non and gravel, forming agolid cement, wasga curious featine 
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m the mound, as the presence of the iron could not be accounted 
for He said that previous explorations of the moynds had 
been very superficial, and had led to musiepresentation on the 
subject, but he had found that the removal of every inch of earth 
was necessary 1n order thoroughly to explore them and this was 
done In one mound two complete skel€tons were found, in 
the midst of ashes Round these were fragments of thee other 
skeletons, and sixteen skulls, six of these latter having holes 
boied in them, evidently with stone drills Scratches on the 
skulls showed how the flesh had been scraped away with a stone 
knife, and the skulls had evidently been placed round the skele- 
tons for the purpose of ornament Ah Putnam said that m 
many :espects these mounds were totally different fiom any that 
had yet been discovered and explored in this country He 
showed photographs to illustrate his subject, amongst them being 
a iematkable specimen of ait in the shape of a representation of 
a human face cut out of a sheet of mica Thus, he said, would 
favowiably compare with Di Dawkins’ sketch of an elephant’s 
head drawn by a cave-dweller of Emope The speaker also 
noticed many othe: artistic objects, such as biacelets of copper 
covered with native silvei, and peculia: and laige eariings of the 
same material In othe: cases he had found objects covered 
with native meteoric ron and with native gold , also te1a-cotta 
images of small size, most of them much broken by the action of 
the fire nto which they had been thrown He1emaiked upon the 
likeness in many i1espects that the ornamentation of these objects 
bore to the wok of the Egyptians 

A paper by Ih Paul Topinaid was 1ead, entitled Jnsiruc- 
tions anthrepométiiques Mémentaire The author descibed 
various instiuments that had been devised by him for enabling 
inexpeilenced travellers to take measurements of the human body 
with moderate accuracy 

Mr Jaemah Cuitin read a paper On Myths of the Afodoe 
Indians He said that there were between three and fom 
hundied Modocs, most of whom were in the Inhan Teiritory 
and Southern Oregon He proceeded to 1ead a ‘‘myth” of 
these people which 1elated to a peisonage called the Blue 
Woman, who was supposed by the Indians to be the second 
peison in the Universe This story, which was something like 
a fairy tale, was taken down ın the ouginal language by the 
speaker himself He described the hardships through which the 
young Modocs went in ordei to fit themselves fo. manhood, 
such as climbing a mountain in orde: t# reach an almost mac- 
cessible pond, in which they swam 
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Journal of the Russian Chemical aud Physical Society, vol xv 
fasc 6 —On the succession of 1eactions, by M Lvoff, bemg 
an intioduction into a senes of 1eseaiches undeitaken by the 
author and several students, ın order to disclose the mechanism 
of polymerisation —-On the action of chlorine on butylenes, by 
M Chechoukoff —-On constants of chemical affinity, by W 
Ostwald The author, who maintams the views of Berthollet, 
fuithe: elaborated by Guldberg and Waage, considers that theie 
15, for each body, a certam numenical coefficient of its chemical 
affinities as characteristic for the body as its atomic weight , and 
in addition to his forme: works, alieady published m the Journal 
fur pract Chemie, he publishes now a preliminary list of ‘con- 
stants of chemical 1eactions ”—On glycidic acids, by P Melikoff 
—On the displacement of chloimne by bromine, and an explana; 
tion of the 1eactions which me accompanied by a disengagement 
of heat, by A Potyltzin The substitution of chlorme by bfo- 
mine, ın seeming contradiction with the law of maximum work, 
and which Berthelot has endeavouied to explain by the formation 
of chloiic bromine and biomides of metals, could be explamed by 
admitting that the 1eaction is gomg on with the heat 1ecerved 
fiom the surrounding medium This important inquiry, pusued 
by the autho: for several years past, biings him to iterest- 
ing conclusions on theimo-chemistry --On asatone, by MM 
Rizza and A Butleioff, being an mquiry into the properties of 
the camphor received fiom Asarum eurofeum HOn a new 
apparatus for determining specific keat, by W Loughinin It 
1g a modification of the apparatus of Neumann —On the redvc- 
tion of isodimtiobenzyl, by P Goloubeff —-On the prepara- 
tion of animal colouiing matteis from albummoid substances, by 
-W Mikhailoff —On azophenylacetic acid, note by M Witten- 
berg —-On the solution of lithium carbonate in water, note*by 
J Bevad —On a hygremic photometer foi schools, by Prof, 
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Petioushevky It allows the amount of light 1ecerved by books, 
papei, de , on the desks of scholais, to be 1epidly and accmately 
measmed —On the volume of a liquid considered as a function 
of tempeiatuie under a constant pressure, by K Jouk Diethyl- 
amine and ethyl chlonde both agiee with Piof Avenauius’s 
formulg v =a + ò log (r ~ t) —On the relation between pres- 
sure and the density of rarefied gases , preimmaiy communica- 
tion by K Kraevitch —Notes on the stiucture of the atmosphere, 
by MM Stankevitch and Rogovsky 

Annalen der Physik und Chemte, No 7, June 15 —On tke elec- 
tric dischaige in gases, by O Lehmann (2 sheets of figures) — 
Contiibution to the vestigation of the ongin of the:mo-electric 
streams in a continuous homogeneous conductor, by Rudolph 
Overbeck (10 figuies) —-On the changes which the molecular 
structure of non undergoes by heating and cooling, by Cail 
Frounne (2 tables) —On the appeaiance of electicity with the 
development of gases, by W Hankel —On a constant battery 
for electrical measurements, by W von Beetz —On the position 
of the pole, the induction and temperature ccefficient of a magnet, 
and on the dete:mmation of the magnetic moment by bifilai sus- 
pension, by F Kohhausch —On the dispeisive power of a 
diamond, by A Schrauf —-Reseaiches oniadiant heat, by Heirr 
Schneebeli —On the construction of Bohnenbergei’s reversible 
pendulum for the dete:mination of the length of a pendulum for 
observing the pernod of oscillation in relation to a given length 
of mass, by Wilhelm Weber —On the equilibriums of floating 
elastic plates, by H Hertz —The electricity of flame, ieply by 
J Kolat —On a new position foi the measunng wne in the 
Wheatstone-Kairchoff biidge combination, by Hugo Meyer (2 
figues) —Wheatstone’s rheostat and mercury contact, by J 
Bodynsk: (2 figuies) 

Journal de Physique théorique et appliguée, July —On the 
analytical expiession of absolute temperatme and Cainot’s func- 
tion, by G Lippmann —On the electio-chemical equivalent of 
silver, by M Mascart —-On the phenomenon of ciystalline over- 
heating of sulphur and the 1apidity of transformation of octa- 
hedial to prismatic sulphur, by D Gernez —Study of the dıs- 
tiibution of potential m conductois of two 2 three dimensions 
tiaversed by continuous currents, by A Chevet —On an electro- 
static standaid of potential, by Messis Ciova and Gaibe —On the 
vailation of the capillary constant at water-ether and watei-caibon 
bisulphide surfaces unde: the action of an electromotive force, by 
M Kionchkoll and Lort Rayleigh —On the electio-chemcal 
equivalent of silver, and on the absolute electromotive force of 
Clark cells, by B C Damien 
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Academy of Sciences, September 22 —M_ Rolland, Pre 
sident, in the chan —On algebraic equations part third, 
on irrational equations, by M de Jonqméres The author 
arrives at the somewhat unexpected conc.usion that all alge- 
braic equations, whether rational or not, which belong to 
the same ‘‘spectes,”’ possess the same maximum number of 
real ioots, whatevel be their i1espective degrees —Obsers a- 
tions on the corona now visible 1ound ‘he sun, variations 
in its form and colou , a method of meieasing its luminosity , 
polaiiscopic observations , polarimetiic and photometiic observa- 
tions, by M A Conu The author is still disposed to connect 
this phenomenon with the Krakatoa eruption The facts adduced 
aie regarded as numerous enough to support the natural hypo- 
thesis of a cloud of particles with a neaily constant mean dia 
meter, projected by the volcano and held im suspension in the 
higher regions of the atmosphere ——On the general evolution of 
the vegetable functions ın annual plants the Amaianthaces, by 
MM Berthelot and Andié —On the movement of Hyperion, 
by Piof S Newcomb The autho: concludes that all the con- 
junctions of Hyperion with Titan take place near the aposaturn 
of the latter satelite The pomt of conjunction oscillates 
about 180° o either side of the aposatuin during the period of 
revolution of®the perisatuin of Hyperion in relation to that of 
Titan —On the completion of the new method for resolving the 
most general linear equation into quaternions, by Prof Sylveste: 
~-Remarks on the third imstalment of the new topographical 
map of Algeria presented to the Academy by Col Perner 
This section consists of six sheets, comprising Milana (province 
of Algiers), Saint Denis-du-Sig (province of Oran), Herbillon, 
Cap-de-Fei, Cap-de-Garde, Bugeaud (province of Constantine) 
The surveys ale executed owa scale of I 40,000, and the map, 





eugiaved on zinc, 15 issued at the Hale of 1 50000 Each 
sheet compiises seven plates, the 1elef being figuied geometii- 
cally by equidistant curves of 10m 1m 10m , and the plastic 
d'sposition ot the suface being obtained by means of a dubbed 
Ciawing with lithogiaphic ciayon, based on the zenithal light 
and heightered by a slight touch of oblique light The map 
maks a great improvement in the cartogiaphic ait —On a de- 
velopment in a continuous fraction, by M Stielt#es —Note on 
the antiseptic properties of the sulphwet of carbon, by M 
Ckiandi-Bey. Fiom numerous expeiments cartied on foi 
several yems, the author finds that this sulphmet, which is 
soluble ın water, anests all fermentation, kills all microbes, 
is a most soweiful antiseptic, and is, moreover, endowed 
with considerable penetiatrvespower Hence he strongly 
recommends it as a most efficacious remedy for cholera, 
typhus, dipthei1a, phthisis, and all diseases traceable to hving 
erms —Conriibutions to the study of the Cietaceous flora of 
the west of Fiance, by M L Ciié —The Perpetual Secietary 
announced tc the Academy that the Inteinational Committee of 
Weights ana Measuies repiesenting the high’ confiacting 
parties to the Convention for the Mene signed at Faiis on May 
20, 1875, has 1eceived the adhesion ef England which had 
hitherto taken no part in the Convention With the fmther 
accession of Roumania and Servia the Committee now repie- 
sents an aggregate population of 421,440,396, distributed over 
Geimany, England, Austa, Hungaiy, Belgium, the Aigentine 
Kepublic, Denmaik, Spain, ehe United States, Fiance, Italy, 
Peru, Portugal, Roumama, Russth, Servia, Sweden, Norway, 
Switzerland, Tukey, and Venezuela —The photolithographic 
facsimile of a letter addressed by Gauss to Olbers on Sep- 
tember 5, 1805, was presented to the Academy by Prince 
Boncompagn. 
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THE CHOLERA POISON 


e 

HE reporter of the French Commission appointed to 
investigate the mode of action of the cholera poison 
and its method of propagation, as judged of from the 
behaviour of the disease during the epidemic in the 
southein provinces of Frange, has made public the con- 
clusions which have been arrived at It will be remem- 
bered that the French Commission which studied the 
same subject in Egypt last summe: differed from the 
German one in regarding the blood as contaimng the 
specific organism of the disease, a contention which found 
no support in this country when the medical societies had 
had an opportunity of examining microscopically the 
preparations which were supposed to afford proof of ıt 
Dr Koch, chiefeof the German Commission, on the con- 
trary, declared that the French statement was due to an 
errot of observation, anl maintaimed that the comma 
bacillus which he had discovered in the coats and con- 
tents of the “intestines formed’ the specific germ of the 
disease The French Commission of 1884 now retuin to 
the subject by still maintaining that the blood contains 
the poison, and that the initial lesion of cholera takes 
place in the blood Inepioof of this they descirbe the 
changes which the blood cells undergo during the process 
of cholera, they regard certain modifications, such as 
result from the entire loss of elasticity of the globules, as 
one of the most certain signs of the patient’s impending 
death , they maintain that by the hourly examination of 
the blood of cholera patients the progress of the malady 
can be mathematically followed , they assert that cholera, 
as such, is transmissible to the rabbit as the result of the 
injection into its veins of the blood of a cholera patient 
at the algid period, and lastly, they maintain that the 
microbe specially described by Dr Koch has no such 

specific properties as have been claimed for it 
So far the two sets of observations are diametrically 
opposed to each other, and neither of thêm finds much sup- 
port from the investigations of Drs Lewis and Cunningham 
in India The French cfntention that cholera is trans- 
missible to one of the lowe: amM™mals 1s at variance with 
all previous tiustworthy experiments, and until the details 
of the method of operating and of the symptoms induced 
are made public, ıt would be premature to accept the 
conclusion at which the Commission have arrived at as 
in any way proven But,‘on the other hand, time is not 
lending support to the contention of the German Com- 
mission, and it is asserted @hat the early labours of Dr 
Klein ın Calcutta have confirmed the view which he has 
all along held, that the announcement of the discovery of 
a specific cholera organism in the comma microbe ıs, at 
least, premature Fortunately, many observers are now 
at work ın the field of cholera micro-pathology, and the 
opportunities which have been, and still are, afforded for 
such work both in Europe and ın Inga are exceptionally 
favourable The interests of science will be best observed 
by waiting for the results of the labours now ın progress, 
and by the exercise of caution in accgpting any views 
whjch are based on anyisolated serieseof experiments 
But whatever be the result, Dr Koch and the German 
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Commission must be regarded as having given fiesh hfe 
to a scientific question the interest in which had for some 
time past been flagging, and to them must be given the 
credit of having secured m Dr Klein’s work at Galcutta 
the establishment of an English laboratory for the eluci- 
dation of a subject which this country should always 
regard as peculiarly its own, in view of the fact that 
among its possessions is the countiy which has always 
been 1egarded as the home of cholera 





THE SANITARY INSTITUTE AT DUBLIN 


THE Sanitary Institute of Great Britam succeeds, by 
its annual migrations fiom town to town, in securing 
a widely-diffused interest ın matters relating to public 
health, and there are but few large towns in the United 
Kingdon that stand in greater need of some such stimu- 
lus than Dublin, where, under the presidency of the 
veteran sanitary engineer, Sir Robert Rawhnson, CB, 
the Institute has met this autumn Within the past 
twelve years we have made great strides m oiganising a 
sanitary administration in this country, every portion of 
which 1s subject to the control of a sanitary authority 
having at least two executive officers—the medical officer 
of health, who 1s intended to be a skilled adviser as to 
the principles which should be held in view in action 
taken for the promotion of health, and an inspector of 
nuisances, whose functions 1elate in the main to the 
periodic inspection of his district with a view of the re- 
moval of such conditions as are likely to cause injury to 
health, or nuisance In Ireland a somewhat similar 
organisation has also been established, and, as in this 
country, the working of the system 1s subject to the con- 
trol of a central body known as the Local Government 
Board But to judge from a paper read Vefore the Insti- 
tute by Dr Edgar Finn, there ıs a wide difference between 
the efficiency of the two systems, and it 1s certain that, 
whether judged by the progress that has actually been 
made or by the amount of money that has been ratsed by 
way of loan for the execution of sanitary works in Eng- 
land and ın Jieland, the latter country must be 1egarded 
as comparing very unfavourably with the former 
Accoiding to Dr Edgar Finn, this 1s partly due to the 
fact that the Irish Local Government Board is ın itself 
unmindful of using the ordinary means at its disposal for 
enfoicing the proper carrying out of the provisions of the 
Act under which it 1s constituted, partly to the ci1cum- 
stance that in the- large mass of the sanitary districts the 
Boards of Guardians who have been constituted -the 
samtary authorities take but httle interest in then sanitary 
duties, but mainly to the faults inherent to the system 
under which the medical officers of health are appointed 
in the rural districts In Ireland the dispensary or poor- 
law medical officers are appomted to act as rural 
medical officers of healt? and Dr Finn points out that 
the miserable addition of from 1o/ to 157 te their other 
salaries does little more than suffice to induce them to 
hold their tongues, and to take no official notice of the 
conditions of dirt and unwholesomeness with which they 
come into contact And not only so, but it ıs alleged 
that such officers cannot possibly be unfettered and de- 
pendent in their action, for they are generally the medical 


attendants of the Guardians whom they serve, and who 
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are prolfably in most cases the owners of the properties 
needing sanitary amendment In England, on the con- 
trary, Dr Finn ports to the frequency with which rural 
sanitazy authorities combine amongst themselves, and at 
times also with urban authorities, in the appomtment of 
a single office: of health, to whom it 1s then possible to 
give such a salary as will command the entire services of 
a really competent andindependent officer The conten- 
tion 1s true toa certain extent, but 1t must be 1emembered 
that the same svstem which Dr Finn describes as faulty 
in Ireland is precisely the one which the pooi-law in- 
spectors, to whom the English Local Government Board 
originally looked for advice 1n this matter, secured through- 


_out a very large portion of England when first the ap- 


pomtment of medical officeis of health became com- 
pulsory in 1872, although ıt is true that the same Board 
has during the past five or six years been stiiving its 
utmost to undo the arrangement then carned into effect 
It was originally felt that a local officer whose other duties 
necessitated his constant presence in every portion of his 
district would be the most competent of all to advise as to 
its sanitary circumstances, the mote so as he, of all others, 
would have the earliest information as to the existence of 
preventable sickness and death At fitst sight the idea 
seems a very plausible one, and if the principal duties of 
an officer of health were to be performed on the occur- 
1ence of disease, ıt might still find intelligent suppoiters 
But it is essentially the prevention of the conditions lead- 
ing to such diseases, and not then remedy after the dis- 
ease has occurred, that should be looked for from the 
office: of health, and ıt is daily becoming more and more 
apparent that wider districts, supplying wider experience 
and commanding morë skilled services, tend to this, rather 
than narrow areas which are only Icoked after during the 
performance of multitudinous duties of a more pressing 
character Itis not that the dispensary or poor-law medi- 
cal officer 1s necessarily incompetent to perform the duties 
expected of an officer of health, fo. in England such 
officers at times hold both appointments with consider- 
able advantage , but the gieat mistake which was ongin- 
ally made in England, and which has been repeated ın 
Ireland, was to regard men as competent to perform the 
duties of one office merely because they held another 
office involving the performance of totally different duties 
The present 1s, however, a period of transition in this 
matter, and the public cannot expect to secure the highest 
procurable services until degrees and diplomas in sanitary 
science shall be so universally taken by those who seek 
«public health appointments, that it shall always be pos- 
sible to find candidates possessing the needful guarantee 
that they are competent to perform the duties of medical 
officer of health The principle of combination by several 
authorities to secure the entire services of a single officer 
of health over a reasonably lagge area tends to efficiency, 
and most og such officers recentl, appointed have been 
able to prote their fitness for the post by the possession 
of some such diploma as*we have referred to, and which 
can now be procured in each of the three divisions of the 
United Kingdom 
We have given this matte: some prominence because 
of the importance which attaches to ıt wherever medical 
officers of health are appointed, but the Institute dealt 
at Dublin, with many other subjects which are of equally 
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pressing importance in Ireland The need for improved 
dwellings for the poor, for adequate supphes of whole- 
some water, for efficient means of drainage, and for some 
proper methods for the disposal of refuse, are urgent re- 
quirements .n many parts of Ireland The lgck of them 
causes needless mortality and sickness, and the methods 
by which they may best be supplied were fully indicated 
As atest of the needs of the country in these respects, 
statistics as to deaths and sickness need to be intelli- 
gently exarnined, and amongst the contributions to the 
Congiess few papers were of more value than that in 
which Dr Grimshaw, Registrar-General for Ireland, dealt 
with the statistical measures of the health of communi- 
ties, and sc explained how a proper estimate of the health 
of a distric- may best be arrived at 





CONTRIBUTIONS TO PHENOLOGY 
Betrage zur Phanologee By Dr Egon Ihne and Dr. 
Hoffmarm (Giessen Pubhshed by the Authors, 1884 ) 
| ae aera the observation of the first flowering 
and fruiting of plants, the foliation and defoliation 
of trees, the arrival, nesting, and departure of buds, and 
such like, nas attiacted the attention of n&tumalists from 
tme to time for nearly 150 years Some have continued 
their observations for several years and have formed 
therefiom a “ Calendar of Nature” , others have gone still 
further and have tried to dedwce more general results 
But the subject 1s beset with difficulties, especially when 
an observer endeavours to procure the aid of others, and 
this has proved so great at times that the work has not 
flourished as much æ it deserved The subject has been 
most carefully studied by M “Quetelet of Brussels, and his 
wiitings kave served as the basis foi most of the subse- 
quent attempts which have been made at oiganmising a 
System cf observation Dı Egon Ihne of Giessen, in 
connection with Dr Hoffmann, whilst endeavoming to 
form a series of Charts of plant-flowermg for Europe 
generally has consulted all accessible works likely to 
contain any information on the subject This informa- 
tion 1s most generally scattered through the Transactions 
and Repcrts of B8tanical and Local Societies but still there 
1s much to be obtained from other works, whose titles 
would not lead one at first to cfnsult them for the purpose 
The number and minuterftss of the notices mentioned by 
these Piofessors, shows that they must have spent a long 
time in prepaijng this work, and very valuable service 
has beer. rendeied to Phenology by publishing the hst of 
sources tom which infoimation can be obtained The 
total number of works noticed ts 196, and natu: ally those 
published in Germany aie most numerous It will, how- 
ever, surprise many to find tht, whilst 102 German works 
are noticed, Great Britain with only 2! comes next, 
leaving 73 for the rest of Europe It must be evident, 
therefore, that, notwithstanding the great care taken in 
compiling thi8 list, there must be many works not noticed 
which contain phenological information, and the Authors 
would doubtless welcome notices of any works omitted 
from their list ° 
The main part of the book consists of a short account 
of the progress of Phenology in each of the countries of 
Europe, followed by a list of the works published in that 
country, with sach short notes ‘as may suffice to explain 
the nature of the mformation each contams To this is 
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added a very complete index in two paits The first part 
gives a list of the stations at which observations have 
been made, arranged alphabetically under the names of 
the countries of Europe in which they are situated , the 
total numbex of such stations 1s 1926 The second part 
consists of the names of these 1926 stations arranged 
alphabetically, with the yeais in which obseivations have 
been taken, and references to the works in which these 
observations are recorded Some very curious facts may 
be obtamed from this mgex * Whilst there are 315 
stations in Great “Britain, there are no Jess than 918 in 
Germany and Austria, and consequertly 693 for the 1est 
of Europe But a more critical examination of the hst 
reveals the fact that, of these 1926 stations, only 334 were 
taking “observations ın 1882, the date of the compilation 
of the work, and at only 97 of these 334 stations had 
observations been continued for ten years or more Even 
this small number requires modification, for out of the 97 
only 60 had observations for ten cozsecutive years, thus 
showing how spasmodically the,subject had been treated 
till quite a recent date Cf the 1592 stations at which 
observations have ceased, there are only 210 with records 
_ of ten years dnd ove: Considering the nature of the 
subject, ten years’ work must be considered as the very 
least from which anything 1elable may be deduced , 
whence, small as the number 1s compared with the large 
number of stations at which phenological work has been 
done, it 1s yet satisfactory to find that there 1s some good 
material to be obtamned Of late years the subject has 
been much more attended to, especially in England, ince 
the Royal Meteorological Society took the matter ın hand, 
and of the 334 stations at which observations are now taken, 
no less than 94 are in Great Britain and 112 1m Germany 

Dr Ihne regrets that the observations as taken for the 
Royal Meteorological Society refer to herbaceous rather 
than woody plants, and are exclusively confined to wild 
flowers and not to cultivated ones Hus own list, which 
has been very generally distributed throughout Europe, has 
been drawn up on a different piinciple, and without enter- 
ing into definite reasons, he condemns the Meteorologi- 
cal Society’s list Certainly in England, in the only case 
besides that of the Meteorological Society where a com- 
parison of flowering throughout England has been tred, 
cultivated plants have been entir@ly excluded, beng found 
by actual experience to yield no reliable results 

The second part of the work 1s taken up with an enume- 
ration of the notices on the plants in the hist issued by the 
Professois taken during the years 1879 to 1882 It would 
have been perhaps more convenient if they had been ex- 
hibited ım a tabular form , at present ıt would be a work 
of some labour to extract the*hotices for the purposes of 
comparison 
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LETTERS TO THE EDITOR 

{ The Editor dees not hold himself responsible for opiMirons expressed 
by his correspondents Netther can he undertake to return, 
or to correspond with the writers of, resected manuscripts 
No notice ts taken of anonymous communications 

[The Editor urgently requests correspondent? to keep their letters 
as short as possible The pressure on his space ts so great 
that ot ts impossible otherwise to insure the appearance even 
of communications containing enteresting and novel facts | 


The Younger Sehool of Botanigts 


A E€oMMUNICATION from the Rev Geoige Henslow to last 
week’s NATURE (p 537) concludes with the following passage — 
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‘There me not wanting signs elsewhere of the evil effects of 
the younger school of botanists not 1ecognising the importance 
of füst tia.ning students in a thorough comse of practical and 
systematic botany before proceeding to labOratory work In an 
examination lately held for a post at Kew, I am infoiméd that 
two gentlemen who had been tiaied at Cambridge competed 
with a gaidene: for the post The gaidene: secrred it Verd 
sap 

The last sentence 1s no doubt intended as a sort of a7 gumentunm 
ad hominem, which it may be admitted 1s not without a certam 
appaient foice Assuming for the moment the statement to be 
true, ıt must be pointed out that the only scientific posts at Kew 
which aie open to public competition are those of assistants in 
the herbaiimm These posts demand qualifications of a some- 
what technical character, for which a general training in botany 
would by no means necessarily fit the candidates I can imagme 
that a senio. wiangler might fail in a competition for a post of 
computer m an observatory where attthmetical dexterity was 
the main thing iequued , a senior classic might cut an equally 
poo: figme in seeking an appointment of library assistant 1f he 
were tested ın the art of wiiting catalogue slips I apprehend 
that m neither case would falme prove anything as regards 
eithe: mathematical or classical education 

The examination to which Mi Henslow alludes can only be 
one which was held by the Civil Service Commission during the 
past summe: There weie, I beheve, some dozen candidates , 
whether any Cambridge men were amongst them I am unable to 
say But the successful candidate was not a gatdenei, but the 
laboratory assistant of the late Piofesso: of Botany at Oxford—a 
gentlemen whose services the piesent Professor is in despair at 
losin 

On a forme: occasion it 1s true that one of our gaden staff did 
obtain one of these appointments ın an open competition It 1s 
not very 1emaikable that it should beso Men of abihty on the 
spot have, of course, great facilities for seeing the nature of the 
duties requned and fo. qualifying themselves accordingly , 
fuitheimore they have the advantage of the lectues of my col- 
league Mr Baker, which are especially directed to the branch 
of botany which principally occupies us at Kew 

As to the lange: question raised by Mr Henslow, I am afiaid 
I am not wholly fiee from some 1espogsibility for the pioceed- 
mgs of ‘** the younger school of botanists,” the effects of which 
he 1egards as evil In the face of the successful 1evival in this 
country of many bianches of botanical study whith the younger 
school has effected, J am emphatically of the opinion that these 
effects me the ieveise of evil I beheve I was one of the first 
to organise a course of so-called laboratory work in botany on 
Imes which it 1s only right to say weie borrowed and extended 
from the teaching and example of Prof Huxley In what I 
attempted I had the geneious aid of many now distinguished 
members of the younger sclool Ido not doubt that they have 
immensely improved on the beginning that was in the fist 
instance somewhat tentatively made But the principle, I be- 
heve, has always remained the same, namely, to give the 
students a thorough and practical insight into the organisation and 
stiuctuie of the leading types of the vegetable kingdom When, 
therefoie, Mr Henslow, himself a teacher, asserts that such 
laboratory teaching as this should be preceded by a thorough 
course of practical and systematic botany, ıt appeais to me that 
he is bound to explam what he precisely means by this very dak 
saying Fo, if botamcal laboratory work ım this country 1s not 
thoroigh, 15 not piactical, and, ın dealing with types drawn 
fiom every important group, 1s not systematic, 1t 1s 1mportant to 
know in what respects 1t falls short of these requnements 

W T THISELPON DYER 

Royal Gardens, Kew, Octobe: 4 





The Solar@#Dust °} Halo 


THE ieddish halo to which Mr Backhouse dhawssnttention m 
his letter of September 20 ın NATURE (p 511) has of late been 
noticed by several observers, and this I think 1s becauce, while 
the sunrise and sunset glows have exhibited a marked decline in 
their duration and brilancy since last winte, the halo has 
shown no similar diminution of intensity, and thus attracts more 
attention relatively than it did at first, when ıt remained for some 
time almost entirely unnoticed in this country In reply to Mr 
Backhouse’s question as to whether thys halo has been seen in 

“ngland previous to last November, I have a yery strong 1m- 
pre-sion that it made its first appearance here coincidently with 
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the arrival of the unusual sunsets last year, and that ıt has never 
been seen here before, at any rate within the last twenty years 
This impression 1s founded, first, on the fact that, ike Mr Back- 
house, al have been in the habit of frequertly looking at solar 
halos fo. years past Secondly, I have been engaged since 
September 8 last year ın a series of observations with anemo- 
meters attached to a kite stung (Jatteily wire), which has natu- 
rally necessitated my frequently looking up at the sky I 
remembei noticing the halo in November, znd calling the atten- 
tion of my assistant to the beautiful salmon colom ıt showed in 
the interstices of a mackerel sky, which shut off the duect glare 
of the sun 

On several occasions I measured its 1adiis with a theodolite 
I was using, and in every case the value came out etther 224° or 
23° It must therefore be due, hke the ordinary ice-halo, to 
refiaction through hexagonal prisms I rcticed it all the way 
going out to Ameca in August last, and saw it beautifully 
when standing on the Terrapin Budge over Niagara Falls on 
August 23 <A laige black cloud had shut off the sun’s glare, 
and the 1ed border happened just to coincide with the edge of 
the cloud I called the attention of some Ameuican ladies to 
the spectacle, which they had of course rever noticed before, 
and which they admired immensely I regard the sunset 
glows as paitly an intensification of the halo, produced by the 
greater thickness of the stratum through which the refraction 
takes place when the sun 1s below the honzon (the sunset, in 
fact, being formed of the upper half of the halo which lingers 
behind) plus reflection fiom the same stratum, which can of 
course only come into operation when the sun shines obliquely 
onit The fact of the halo remaining constant while the sunset 
glows have become weaker may be readily explained on the 
hypothesis that the stratum has gradually sunk to a lower level 
than ıt had last winter, since the duration and even brilliancy of 
the glow must of course vary directly with its height, whereas 
the halo at midday need not be sensibly altered by a variation 
in its level 

Thiee weeks ago yesterday, I saw the sua rise from the summit 
of Mount Washington, 6293 feet above sea-level, and at ten 
minutes to five o’clock saw, ın addition to the usual sunrise 
effects, a large circle of rosy purple haze s:tuated about 15° above 
the horizon, and apparently having no connection with the yellow 
and ied horizontal bands beneath ıt The morning was ex- 
quisitely fine, the only clouds being a few light stieaky cirro- 
strati, as shown m diagiam, and the air was as clea: as it only 
can bein America I may add that the haze circle appeared 
almost suddenly after the first yellowish ught had been visible 
for twenty minutes, and as soon as the sun rose above the 
horizon it seemed to vanish almost entirely I have seen the 
sun rise from various altitudes up to 12,000 feet, but I never saw 
anything so curious as this sunnmse before In fact, I went up 
mainly to see ıt, and was not disappointed 

E DOUGLAS ARCHIBALD 
Tunbudge Wells, September 27 
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Cole’s Pits 


Your note on the result of Gen Puitt-Riveis’ examination of 
the Pen Pits (Someiset) m this week’s number of NATURE 
{p 545) 1eminds me of a seues of simular pits in this county of 
Rerks, known as “Coles Pits” ‘They aie situated near the 
bianch of the Gieat Western Railway waich runs from Upping- 
tonto Faringdon I have visited them more than once when on 
visits to Wadley, the 1esidence of my friend Mr T L Goodlake, 
TP They correspond generally with the description given m 
NATURE of the Pen Pits, aie probably of qute equal extent, are 
similaily situated on 11sing ground forming the cap of a idge of 
hills, and aie on the same Guieensand formation Many and 
various thegiies have been propounded fom time to tıme by 
antiquarians, and of comse the name by which these pits have 
been known foi generations has been appealed to as connecting 
them with the ‘merry King Cole,” and giving support to the 
views of those who regard them as tiaces of an “ancient 
Butish town” The utter absence of order in the auange- 
ment of these shallow holes and rude mounds (foi they are 
nething more) eacited my suspicion, no: could I see much 
in them to suggest occupation by any race which has mbhabited 
these islands even so late gs the time of tre ancient Buitons On 
furthe: mvestigation of them I came acizss a more modern spit 
of hut, gonsisting of a space rudely 1ocfed over, the back of 


which was cut into the side of one of these giass-grown banks 

The idea occured to me that this would help to furnish evidence, 
since, if these hollows were dug in the strata of the hill to be 
roofed over for human habitation (the notion which, I am 
told, finds general favour) we ought to find some traces of st atz- 
fication in a section thus presented to us Not # tiace of this 
was to be feund, the section showed nothing but a chaotic 
mass of :ubhly material with no more order in its arrangement 
than ıs to be found ın the waste heaps of any old quairy o1 ina 
terminal moraine - 

So far one’s first impressions of the ‘‘ pits” and mounds, as of 
an extensive series of old disused quairies, received confimation 
I cannot hazaid a conjecture as to the extent to which quern- 
stones may have been obtained from the ‘‘Cole’s Pits” , but it 
seemed to me extremely likely that the range of hills ın question, 
here so many hills on sandy formations (our Bagshot Sands, for 
example) owed its existence, ged hills, to the protection of the 
hard paw’ which 1s so frequently met with ın such formations, 
which I have attempted to account foi in the Proceedings of the 
Geological Association (vol vir No 3), and which was certainly 
largely worked in places for rude building construction in very 
early times, large masses of it being seen still in the old Roman 
wall which to-day completely encircles the agea occupied by the 
ancient town of Silchester It 1s possible, too, that such 1ron- 
stone may have been rich erough in the metal to serve as ore, 
when non “forges” were comnfon in past centuries m the 
forest districts of the south of England Further support 1s given 
to the view which I venture here to put forward, as to the ongim 
of the Cole’s Pits, by the fact that lower down the hill, and at a 
1athe: lower *‘ horizon,” there is a sand-pit open 1n the side of 
the hill, in which thin bands of ironstone occur, some of which, 
to judge from their specific gravity, might certainly have been 
available as ore, under conditions which obtained in the non 
industiies of the country a few cenfuyes ago A IRVING 

Wellingtan College, October 3 


The Flow of Streams 


THE observations made by Mr Maw on a stream flowing into 
the Lake of Thun are an extremely interesting example of well- 
known hydraulic laws ‘It’ would he well, however, 1f he would 
tell us what was the depth of the water , from the observed 
phenomena I presume it was small Mr Smith’s very ingenious 
mode of practically showing the different strengths of a current 
fiom surface to bottom should also be supplemented by an 
account of the size of the stream operated upon The situation 
of the point of greatest velocity varies considerably with the con- 
ditions of the river or stream, and 1s by no means fixed The 
obsei vations made on some large rivers, notably those by Mı 
Revy on the largegivers of South America, seem to show that 
the gieatest velocity 1s, in such cases, almost, 1f not quite, on the 
surface, and that from that pomt it dimiuishes uniformly down- 
wads to the bottom The ratio between fhe surface and bottom 
velocities 1s, however, a cogstantly changing one, and ın laige 
rivers varies witn the depth of the wate: Mi Revy’s observa- 
tions seem ‘to show that m laige rivers, wheie the influence of 
the banks 1s practically inappreciable, the surface velocity varies 
directly as the Seth, whulst the bottom velocity varies as the 
square of the depth , as the depth increases, the difference between 
the top and bottom cunents dimyushes, until at a depth of about 
41 feet they aie practically equal These results are borne out 
by the observations of Messrs Humphreys and Abbott on the 
Mississippi and Mr Gordon onthe Irrawaddy AJl observations 
to be useful, therefore, should give the size of the mvei o1 stream 
operated on. If Mi Smith has not seen the diagrams given by 
Mi Revyn his “ Hydiaulics of Great Rivers,” I think he would 
be interested in them GEORGE HIGGIN 


Lepidoptera 


I AM at present carrying on some reseaiches here, for which 
a supply of living qaterpulais of such large Lepidoptera as the 
Death’s Head, Goat, o1 Hawk Moth"1s necessary As I have 
had some cifficulty ın obtaiming these, I should feel exceedingly 
obliged to any of your readeis who may find or possess laive 
of the above oigother lage species, if they could furmsh me 
with specimens, hg G LOVELL GULLAND 

Zoological Laboratery, Univeisity College, : 

Gower Street, London, October 4 
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Animal Intelligence 


Mr Harrison, hhe most of those who deal with animal 
communications, assumes that sounds o1 woids must fom 
the basis This rests upon the assumption that speech 1s a 
primary system of communicition fo. mankind, instead of being 
secondary Nany babies wil begin with sign communication, 
and show a preference foi it after they aie well able to aiticulate 
words The dog will follow human gestures as well as sounds 
and words It is indeed worthy of consideration how far signs 
play a pat in communication between animals Instead of 
supposing a complicated system of words, as Mr Harrison does, 
it 1s easy to conceive that, with the apparatus he describes, many 
signs may be made Expiessıðns of alaim, Joy, direction, can 
be as well made with antenna as with hands 


32, St George’s Square, Octobe 6 HYDE CLARKE 





i . Shıftıng of the Earth’s Axis 


PERMIT me to say that ıt was from the diagiams in the pape) 
by Mr Christie which he quotes (NATURE, October 2, p 536) 
that I diew the conclusions of decrease of latitude In the 
fuller statement to which I refered, I had expiessly said that 1t 
was fiom the Polauis observations that a deciease of latitude 
might be deduced ° The question turns on whether the tiuest 
result is obtained by tiusting entirely to Polans, or by including 
other stars which are at gieate: N P D and have moie variation 
in the 1efiaction as the former is less dependent on the most 
uncertain element of 1eduction—refiaction—lI inclined to rely on 
it entirely It would be remarkable 1f the great oceanic cicu- 
lation should have a mean axis of motion so nearly coimcident 
with that of the earth as not to produce 1/rooth of a second 
change in the Pole duung half a century , the presumption would 
seem against such a fixity W M FLINDERS PETRIE 

Bromley, Kent .° 


To Find the Cube of any Number by Construction 


Capt H Brocarp (of Monfpellie1), writing to me oa the 
subject of my note m last week’s NATURE (p 539}, communi- 
cates the following two simple c@nstructions ~~ 

I On two rectangular axes Ox, Oy, take Æ on Ox and B 
on Oy, such that z OA B= a, though Z draw BC 1’ to 
A B, meeting OX mC, and diaw CD LTB C, meeting O Yin 
D jn AD ThentanOd D=tan’ a 

2 Take BO D= a, fiom A on OD eect L” to meet OB 
m draw 8D L”to Of, and let fall dC Lrtog D Then 
if we take O 4’ = unity (4’ ıs the projection of 4 on O £), 
BC=tane, A B = tana, CD = tania 

It may be of interest to note with 1eference to the figure 
indicated in my coustiuction, that M Buiocaid finds that if 
FRAtFD meets CE m K, and KL i’ EK meets FO 
(1° BC)in LZ, then Z D passes thiough A ® 

October 6 R TUCKER 
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THE ASCENT OF WATER IN PLANTS 


HE fact that water 1s taken up by plants and passes 
off as vapour at the leaves 1s one of the best known 
data of vegetable physiology The cirrent of water 
passing up the stem of the transpiing plant ıs known, 
moreover, to be copious and rapid, and to pass through 
certain parts of the wood only Apart from other ques- 
tions, it has long been sought to explain by what forces 
this current can be maintaufed ın the plant, and the diffi- 
culties which have ausen and been surmounted have been 
many, certam of these difficulties, however, are still 
outstanding 
It was an immense stride forwards when the fact was 
demonstraced that the water absorbed by tHe roots passes 
up the stem in the younger wood, and when it was 
recognised that in the Conifers this consists of definite 
elongated cells, not openly communycating, and is not 
complicated by the presence of vessels, &c, the problem 
promused to be much simpler 
As 1s now well known, the earlier hypotheses which 
were made to explain the ascent of wate in transpiration 
have been long put aside, as new fact# were observed 
which could not be satisfactorily explained by them the 
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old theory of capillarity succumbs evidently to thè facts , 
and Quincke’s hypothesis, though less easily despatched, 
must also be relegated to the list of past errors 

Two theories, or rather hypothesesshave attracted so 
much attention lately, that we may fairly regard thèm as 
the two tival views for the explanation of the ascent of 
the transpiration current The one, especially advocated 
in its earlier shape by Boehm, seeks to explain the ascent 
as due essentially to the pressure of the atmosphere 
acting on a system of air-bubbles and water which can be 
shown to exist in the plant this hypothesis, but shortly 
stated here, 1s obviously in contradiction to several ım- 
portant facts, eg the height of tall trees, and the difficulty 
of explaining how the atmospheric pressure could act on 
the closed system of the plant 

The second, and very different hypothesis, 1s the one 
recently proposed by Sachs Assuming that the mole- 
cules of water imbibed by the wood cell-walls are held 
between the complex molecules of these walls ina pecuhar 
condition—very much, ın fact, as salt molecules are held 
between the molecules of water in the sea—then the diffi- 
culties in connection with tall trees disappear , for by the 
peculiar properties of the wood cell-walls ıt matters not 
whether a given molecule of water is a yard or a hundred 
yards high This hypothesis undoubtedly explains nume- 
rous facts, and, 1f choice lay between it and the theory of 
atmospheric pressure only, no doubt could exist as to 
which we should accept, nevertheless, there are objec- 
tions to it apart from the assumption of such very peculiar 
pioperties of hgnified walls 

Before saying anything as to the possible modifications 
of the former theory, ıt will be well to see how it arose in 
the first instance 

Jamin, in the Comptes Rendus for 1860, published an 
investigation on some capillary phenomena, and particu- 
larly on the behaviour of capillary tubes contamuing arr- 
bubbles in addition to water 

Suppose an open capillary tube of glass filled with 
alternating drops of water and bubbles of air If pressure 
1s exerted at the one open end of such a_ tube, of con- 
siderable length, ıt 1s observed that the pfessure ıs not 
transmitted simply through the system, but that each 
successive one of the alternating columns of water causes 
a lessening of the effect Cf course each column of water, 
between two air-bubbles, has two concave ends, and the 
changes produced in these can be observed Without 
here going into the explanation of this phenomenon of the 
apparent disappearance of the pressure, ıt suffices for our 
purpose that an open column consisting of air-bubbles 
alternating with diops of water may be placed upright 
and the water not flow out Jamin showed that with long 
tubes, the wate1-columns of which were sufficiently broken 
by air-bubbles, even a pressure of three atmospheres 
applied to one end failed to move the lower parts of the 
column Such a column of alternating drops of water 
and air bubbles is called a “ chapelet de Jaman” : 

It is known that porous bodies, such as gypsum, absorb 
water with great force such bodies when saturated with’ 
water are very Impervious to air, a fact which may be 
illustrated by means of the wet linen in any wash-tub 
Jamin even proposed an explanation of the ascent of 
water in accordance with these facts, regarding the wood 
simply as a porous body 

It is not necessary to g@ into details as to the various 
modifications of the theories which in any way depended 
upon ordinary capillary phenomena, enough that the 
objection that, even if the plant*had capillary tubes suffi- 
ciently fine to support the water columns required by a 
tall tree, the water could not flow through them so rapidly 
as the requirements of respiration demand seemed fatal 
to any of these theories, and made Sachs’s assumpiion 
of the extraordinaty properties of wood cell-walls appear 
the more necessary Moreovæ, the Conifers have no 
such capillary tubes ın the secondary wood 
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It is impossible to put in a short space all the reasons 
which led Sachs to draw a sharp distinction between the 
behaviour of water entering into preformed capillary 
cavities or interstices, and water which 1s “imbibed,” z e 
forces *its way between the molecules or micelle of an 
organised body It may be remarked that cases may 
easily be supposed where ıt would be difficult to draw the 
line, and 1t 1s certainly not easy to see why “imbibed ” 
water should be held less fast than water in capillary 
mterspaces Itis just here, in fact, that ¿the assumption 
of the extraordinary conductibility of wood comes in 

It 1s clear, then, that the great difficulty which 1s to be 
put aside by assuming, with Sachs, that the wate: of 
transpiration 1s held in a peculiar mobile condition ın the 
substance of the cell-walls, is that of accounting for the 
great height of the water columns 1n tall trees The old 
capillary theory will not explain this away, because, 
although the requisite columns of water could be sx- 
ported, the water could not be szoved as required 

Fiederick Elfving brought forward an awkward objec- 
tion to Sachs’s theory a couple of years ago By stopping 
up the lumina of the cells and vessels in such a manner 
that the edges of the cut elements could still be exposed, 
it was shown that no water could be pressed thiough a 
piece of wood He showed, moteover, that coloured 
solutions passed into the cavities of the wood-cells 
thiough the thin membranes of the bordered pits, but— 
as must be concluded from his 1esults—not through the 
thick substance of the walls Objections have been 
raised to some details, but it seems difficult to avoid the 
conclusion that Elfving’s results contradict every other 
view than that the water passes through the thin mem- 
branes of the bordered pits, and throcgh the cavities of 
the elements, and not through the mam substance of the 
walls of the lignified cells 

Elfving has recently published a paper on this sub- 
ject (“Acta Soc Scient Fen nice,’ t xv 1884) pro 
posing an important modification of the views hitherto 
held It 1s needless to ‘go into the reasons why the theory 
of gaseous pressures generally must be abandoned, even 
in its later forfn, as was Boehm’s air-pump theory befoie , 
though it 1s instructive to note that much insight nto the 
physics of the plant may be obtained by a careful study 
of Boehm’s, and especially Hartig’s, views, and the various 
criticisms of them We may, however, summazise Elfving’s 
remarks, and the chief points for criticism im all the views, 
as follows _ 

In advocating the “imbibition theory,” no proof 1s 
afforded that the lumina of the elements of the hving 
wood are ever entirely devoid of wazér some water 1s 
always present at least in the cells Tms does not go 
against either theory , but the proof that the cells were at 
any time entirely devoid of water would decidedly support 
the “imbibition theory ” 

Enough has already been said as to why we may ieject 
the theory of atmospheric pressure 

Confining our attention to the wood of Conifers, for 
eobvious reasons, the chief facts are as follows As the 
young wood-cells lose their piotoplasra, water, containing 
air m solution, occupies the cavity, and bubbles of air are 
formed alternating with drops of water—1in fact, a series 
of “chapelets de famim” are formec, only, instead of 
being simple and in one long tube, each one 1s complex, 
and the broken water-columgs aie confined in closed 
chambers geimeable (to water, but not to air) at the 
bordered Mts, and therefore communicating One ad- 
vantage of this is that the “chafelets’ are less easily 
broken 

Elfving then passes on to show that, according to 
Jamin’s researches, these columns of water may be of any 
height hkely to come unde: our consideration we have 
thus no more difficulty as to the szsfenszon of the con- 
tinuous columns of water—continuous, that 1s, in a ser- 
pentine course The molecules of water can pass between 
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the supporting bubbles of air as if they had no weight, 
since ıt 1s only the movement of th® masses of water as 
a whole in the longitudinal direction which is prevented 
by the capilary forces in the “chapelet de Jamin”, the 
individual particles of water have perfect freedom of 
motion, and will of course travel towards the #anspiration 
surfaces 5 

Elfving tken goes on to show that many othe: facts are 
explained by his theory, and especially the loss of con- 
ductivity for water ın branches cut off in the ar We 
must refer tne reader to the original paper, however, for 
further deta.ls e 

In conclusion, while there 1s no doubt that Sachs’s 1n- 
genious “imbibition theory ” of the ascent of the water in 
plants was staztling, on account of the bold assumption of 
the peculiar condition of the water in the cell-walls, ıt 
must not be forgotten that ıt was suggested after aeseries 
of profound researches into the properties of wood, and 
by a master-mind which had tued all previous explana- 
tions and found them wanting, moreover, the strangeness 
of an hypothesis is in itself no argument, and so long as 
the “imbibition theory” explains morg facts than any 
other ıt must be accepted on those terms 

If, however, the theorysproposed by Elfving turns out 
to explain the same number of facts equally well, it will 
have to be allowed that it rests on a foundation of a very 
different nature, and which can be experimtntally tested, 
It 1s not easy to suggest a distinctive name for the latter 
theory , pezhaps it might be known as the “ step” theory, 
since the inzra-cellula: movement of the water up to the 
leaves seen-s to be somewhat of the nature of a series of 
ascents by steps, 01 from side @ ,side We recommend 
the subject to the careful consideration of those physicists 
who have an adequate knowledge of the structure of 
plants 





NATURAL SCIENCE IN TASMANIA 


ALT OUGH the scientific energy of Tasmania 1s not 

all that could be wished for, still the Royal Society 
of Tasman 1s doing something to keep the flame alive 
It is much to be wished that some of its hundred 
Fellows would devote themselveg to an investigation of 
the flora and fauna of their districts, about which there 1s 
still much to be learnt The Proceedings of the Royal 
Society for 1882 and 1883 have just reached us The 
volume for 1882 contains over 180 pages, and is ilus- 
trated by four Med.tably executed lithographic plates. 
The details of the proceedings at the monthly meetings 
of the Society are first given, then follow the papers, the 
more important of which are as follows —On the fishes 
of Tasmana. with a cla$sified catalogue of the hitherto 
recorded species, by Robert M Johnston Incidentally 
he mentiors that out of a population of 120,0co persons, it 
is estimated that about 1050 persons are duectly depen- 
dent upon the capture and sale of fish Hobart 1s the 
chief centre of the industrye Out of the 188 known 
species, about one-thud are regarded as gooc edible fish, 
though only some 21 of these are sufficiently abundant to 
be 1anked as of importancé*from a food point of view, 
and of these, some, like the sprat arid anchovy, are quite 
neglected, from want of knowledge and want of energy 
Among the so-called fresh-water fish, Lates colonorum, 
though a well-known fish in Austtalian waters, 1s confined, 
so fai asis yet known, in Tasmania to one small river 
dischargins into Anson’s Lagoon, on the noith-east of the 
island Though not a sea-going fish, it is chiefly to be 
found at the mouth of small streams whose connection 
with the sea 1s frequently closed By shifting sand-bars , 
and possibly in this way ıt became originally acclimatised 
to fiesh water The fiesh-water herring (P ototroctes 
marena) is said¢o be the fines, of the native fresh-water 
fishes , chiefly utsect-feeders, they give theanglersome sport. 
Some four-een years ago they suddenly almost disappeared 
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from most of the rivers where formerly they had abounded, 
and thousands were seen floating dead down the stream, 
destroyed apparently by some species of Saprolegnia It 
is satisfactory to note that of introduced fish the colonists 
have now a fine non-mugratory trout (brown trout) and a 
splendid s@a-going migiatory salmon, the exact species of 
which 1s still involved in uncertainty Among marine 
fishes special mention 1s made of the Barracouta (7/yr- 
sztes atun) and Kingfish (7% solandrz), which abound all 
the yea: round, but there would appear to be next to no 
attempt to cure the fish for the foreign market Mr R 
Etheridge contitbutes a paper on Trilobites and other 
fossils from the Lower Silurian rocks of the Mersey River 
district, Tasmania Several new species are described, 
and the species of Trilobites and Brachiopods are figured 
Lieut Beddome describes sixteen new species of Tas- 
manan skells, and Messrs Higgins and Petterd some 
new species of Antechini and Mundæ 

The volume for 1883 contains 65 pages and but few 
memoirs Messrs Huggins and Petterd describe ın it 
some new Tasmanian mice, and the same authors con- 
tribute an integesting account of a new cave-inhabiting 
spider This species (U/erzdion troglodytes) was found 
in a recently-discovered cave*in the Chudleigh district 
The cave was found to consist of several chambers, 1n the 
innermost of which the spiders were found The floor of 
the cave is about thirty feet below the level of the present 
entrance, and is only reached by two well-like descents of 
fiom fourteen to sixteen feet each, connected by low pas- 
sages There was also found a large deposit of mamma- 
han remains, some in the crevices of the 1ocks, others 
embedded in the earth® and stalagmitic floor These 
remains can be all referred to non-carnivorous marsupials 
and mice It 1s stiange that no insects were found, but 
the cave would seem to be worth a more detailed 1gvesti- 
gation, which the authors promise, adding that the stalac- 
tites suipassed in beauty those of the well-known 
Chudleigh Caves 
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EXPLORATIONS IN ICELAND 
THE Lava QESERT OF ODASAHRAUN 


[^ about the central region of Iceland, on the northern 
skirts of Vatnajokull, the largest glacier in Euiope, 
1s situated the most extensive occidental lava desert, the 
OddSahraun, covering a total area of about 16,000 square 
nules English The whole of this widerness 1s almost 
entirely one barren mass of lava, though here and there 
the traveller may observe patches filled with drıfts of sand 
giving growth to some few stray tufts of upright lyme- 
grass (Adymus arenarius) , bi frequently a journey may 
be made through this region for days together without 
one single blade of grass being sighted, The total ab- 
sence of vegetation and water in these tracts makes 
travelling here excessively arduous and 1isky, and these 
difficulties are still more aggravated by the elevation of 
the country above the level of the sea, m consequence of 
which ıt may fiequently happen, even in the midst of 
summer, that the traveller $ enveloped in blinding snow- 
storms, which preclude all attempts at fuither progress 
while they last In such predicaments no reliance 
can be placed on the compass, because of iron enter- 
ing so very largely mto the composition of the lava- 
masses Hence this desert has hitherto remained a 
terra incognita, and has never been surveyed, yet volca- 
noes of gigantic dimensions are found here, and many 
natural phenomena beside, which command gieat scien- 
tific interest Not only to the world of science has 
Odášahraun been an unknown region, but even the ın- 
habitants of the surrounding countiy-side have at all 
times entertained the most vague and ignorant ideas 
concerning it For ages they pictured et to themselves 
as the home of trolls and mountain spuites 
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late as the present century it was commonly þbelæved that 
up among the volcanoes there were to be found verdant 
valleys containing a whole population of outlaws , a behef 
which took its rise and received its fortification from the 
fact that jets of steam issuing from the crevassed? moun- 
tains were taken by distant beholders for smoke ascend- 
ing from the chimneys of the abodes of outlaws The 
outlaws themselves were pictured to the mmagination as 
either human beings of a savage type, or as some preter- 
human race of gigantic strength So firmly ingrained in 
the people was this belief, that even as late as 1830 an 
armed expedition was despatched from Myvatn for the 
purpose of exploring the haunts of these communities of 
outlaws, the result of which, I need not say, proved 
discouraging 

In ancient times one of the Inghways of the country 
1an across the northern portion of OddSahraun, which 
early records show the bishops of Skálholt to have been 
in the habit of taking on their visitation touis to the east 
country This road was used for the last time in 1736, 
but has been lost since, and now no one ıs able to pomt 
out its locality and direction Across the southern por- 
tion of the lava no attempt at forcing a passage had ever 
been made by man until a certain adventurer named 
Pjetur Brynjtlfsson, in 1794, succeeded in threading his 
way from the East Fjords westward between the lava 
and the northern spurs of Vatnajokull, until he struck 
the road of Spiengisand, which traverses the country 
right acioss from the northland to the southland quarter 
In 1838 Bjorn Gunnlaugsson, the famous constructor of 
the best map of Iceland, undertook a journey of explora- 
tion to Oddéahraun, but fell in with such tempestuous 
weathe that all his attempts at eaploration were defeated, 
and he himself barely escaped with his life Next year 
he repeated his journey, and, being favowed with better 
weather, he forced his way from the south up into the 
boundary lne between the Java and the glacier, and 
pushed on some distance to the eastward In this trip 
he attained some positive resufts In 1840 a Danish 
naturalist, Schythe, intending to explore this 1egion, took 
the same route, but was overtaken by stich excessively 
stormy weathe that, after having lost most of his horses, 
he just escaped with extreme difficulty into the country- 
side of Jokuldal in the east country From this time no 
attempt at 1econnoltring this wild country was hazarded 
until the stupendous explosion from Askja in 1875 gave 
such suiprising evidence of the enormous activity of 
the volcanoes in these wildeinesses This year Mi 
Watts made his way right across Vatnajokul, stnking 
Askja in his descent over its northern spurs Shortly 
afterwards Askja was visited by an Icelander, Jén Thor- 
kelsson, who made his way up to it on foot ın the midst 
of winter In the summer of 1876 the Danish Govern- 
ment despatched Prof Johnstrup with a party of scientific 
men to these volcanic wastes, who eaplored the region of 
Askja and constructed a map of the volcanoes Prof 
Johnstiup’s 1s the only scientific eaploration that ever, yet 
was carried out m Od4Sahraun At more recent dates 
Askja has been visited by several English tourists, such as 
Messrs Lock, Coles, and Moigan In 1880 several far- 
mers from the districts of Mývatn and Baréardal made 
the complete circuit of Oddéahiaun But, in spite of all 
such reconnoitiing trips, the whole of Odaéahraun ıs 
practically unknown yet, with the exception of the corner 
occupied by Askja o 

Instructed by the Government, I have no® for several 
years been engaged in surveyutg the upland tracts of Ice- 
land, exploring the country geographically, and examining 
into its geological structure and characte: generally This 
summer I resolved to attempt an exploration of Odd%a- 
hraun with such means as I had at my command With 
a view to more expeditiously effecting my purpose, I 
adopted the plan of selecting eertain fixed stations on 
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surround the lava (the Ódáðahraun), and from each of 
these in,turn, as my base of operations, to undertake 
trips into and about the lava to such a distance as cir- 
cumstagces in each particular case seemed to warant 
To attempt any compiehensive survey of the whole lava 
at once, the explorer must be supplied with a far larger 
stock of ponies than I, with my limited means, could 
muster, and unless such an expedition can carry sufficient 
fodde: for the animals, any lengthened sojourn ın one 
and the same spot 1s out of the question But, by 
the method of exploration thit circumstances forced me 
to adopt, the result must always come short of ones 
aspirations 

During the first part of July, which I spent in the 
country-side of Mývatn, I was engaged in examining the 
volcanoes of the neighbourhood, which for the most part 
as yet are quite unknown I also invest.ga.ed the geology 
of the country generally, made collections of insects and 
plants, and ascended the highest mountain peaks ın order 
both to take the bearings of the mountains about 
Oddéahraun, which ate visible fiom Myvatn, and to 
connect my surveys with such points in the neighbour- 
hood as Bjorn Gunnlaugsson had formerly fixed trigono- 
metrically Having finished my outfit anc other prepara- 
tions, I started on July 16, from the place where I am 
now writing, for the desert The weather was cold and 
threatening, with snow-showers travelling along the higher 
mountain rises Our first day’s eastwaid maich took us 
over the mountain called Námafjall into the large wilder- 
ness of Myvatnsoreefi, which 1s boundec on the east 
by Jokulsé í Axarfirdi, the longest 111.e1 ın Iceland 
Generally speaking this wilderness 1s covered with old 
lavas, which are connected with that of Odatahraun , but 
plains of duift-sand open here and there, which are 
studded with hillocks sustaining tufts of Lawns arenarius 
In these wilds are found a great number of craters 
arlanged in 1ows on defined lines from north to south, 
many crevasses, and 11s floored with earth at the bottom 
(jar Sfoll, ze earth-falls, sinks, or dips), which 1s but what 
might be eapeeted, where so many lavas have welled forth 
from the disiuptured bowels of the earth In this locality 
there occurred a great eruption in 1875 and in shaping 
ow course to the more southein localities, which were the 
object of my exploration, we passed close under the 
northern skuts of the new lava whicn that eruption 
created As the day wore on, a gale of wind arose, and 
in such a case travelling over these parts ceases to be a 
pleasure For some time we had the sand-storm at 
some distance to the northward before our eyes until it 
overtook us at last , columnal clouds of brown ashes are 
whirled into the au, and on joining together in ever 
increasing numbers the whole view soon becomes enve- 
loped in such dusty darkness that eyesight becomes of 
little avail, eyes, nostrils, ears are filled with pulveiised 
sand, which 1s of such a fineness as to penetrate without 
difficulty even the travellei’s clothes , diifts of it find their 
way into the boxes, and gather together under the saddles 
and the packing gear on the horses when in contact 
with the skin ıt causes great irritation and general dis- 
comfort to the body 

As we proceeded through this wilderness, we were 
struck by the frequent occurrence of horses’ bones, in some 
cases singly, in others in masses, peepmg through the 
sand between the hillocks his day, by 11 o'clock at 
might, we Qalted in Fyallagy4, a long glen between two 
rifts, where we found £l/yyius arenarius growing in con- 
siderable quantity, but no water, it was a troublesome 
task to secuie our tent ın the loose drift-sand, but after 
1epeated attempts we succeeded at last .n fixing the pegs 
tolerably securely in the flanks of the hummocks among 
the interwoven tissues of the roots of the upright lyme- 
grass Inthe evening the temperature fell to 30°2 F, 
and during the night thé earth was ccvered white with 
snow , Our ponies spent the uncomfortable tume m con- 


stant attempts at running away, which, however, were 
frustrated by our vigilance The following morning the 
same weather continued, still alternating all through the 
day between sand-storms, snow-showers, hail and sleet 
squalls With our view obscured so that we could not 
take any bearings of the mountains, we still p&shed on all 
day long in a southerly direction, reaching our baiting- 
place to the south of Her ubreré late at night, in some 
grass plots along the Rive: Lindad, a tibutary to the 
above-mentioned Jokuls4, which ıt joins close on the 
northern spurs of Herdabreid The evening came on 
bitterly cold, and with such %a thick fog that even the 
mountain of Herdubreid ın our close neighbourhood was 
rendered invisible From this spot, where I remaimed 
for a fortmgnt, I directed my excursions in various direc- 
tions about the eastern portion of Oddéahiaun Herðu- 
breid is one of the highest mountains in Iceland %5290 
feet), and of remarkably commanding aspect, terminating, 
towards the top, in a shoulder of precipitous rocks capped 
with a cone of perennial ice This mountain, in spite of 
repeated attempts, has never yet been ascended Ina 
north-westezly dnection fiom Heréubreié there arises a 
mountain-range of considerable length, on a line from 
south to north, which is caked Heidubreidarfjoll or 
Dyngyufjoll ytri (the outer, ze northern, Dyngyufjoll), and 
is utterly urknown My fist excursions I quected to the 
examination of these mountains ‘To the south of this 
range there rises a great volcano called Dyngja, built up 
of Jayers of Java with an inclination of 8 to 9° on 
all sides and 11sing shield-fashioned to an elevation of 
3600 fee: , ıt bears a close resemblance to the famous 
volcano Skialdbre:3 in the south *QOn the rgth I set out 
to examine this volcano Staiting in the ea-ly morning 
from my teat on the banks of Lindad, I had to traveise a 
lava plateau 1500 feet above the level of the sea, and such 
was the difficulty of travelling here, that frequently we 
were on the point of giving’ up all further attempts ct 
pushing ocr ponies on but by dint of perseverance we 
reached the volcano after a tortuous scramble of four 
hours anda half The layers of lava forming the slopes 
of this vo cano are excessively 1ough and of peculiar 
formation, all split up into fissures from north to south 
or hollowed out by caves and lava bubbles Wherever 
the foot 1s planted the ground sounds hollow, ın every 
direction there are innumetable hornitos, seemingly formed 
originally of a variety of strands of the fiery ooze twisted 
into all sorts of fantastic shapes, the outer surface sug- 
gestive of a tangle of intertwisted snakes of inordinate 
thickness When we had made the ascent half way up 
the mountain, we were overtaken by fog and snowstorm, 
so that in a short time all gbyects were hidden out of view 
and the earth covered with snow Stull in the expectation 
of the fog clearing away, and the snowstorm blowing ovet, 
we went on, ang after two hours’ brisk walk reached the 
summit of the volcano Here all was covered with ice 
and snow in a temperature of 28° F Although the 
blinding snowstorm prevented “anything being seen, I set 
my theodalite on the chance of the darkness clearing, and 
had to wait for an hour and ahalf shivering in the biting 
blast, when the weather so far cleared that I could take 
the bearings of several suirounding mountain peaks 
This velczno has never been ascended by any man before 
me, nor would the fact have been passed over in silence, 
if such had been the case, for even in Iceland the activity 
of fire has hardly left any traces behind comparable to 
what 1s witnessed here The original crater is 1500 to 
1600 feet in diameter, and has, some time subsequent 
to its first formatiof, been filled with masses of lava, and 
now exhibits in the centre a large patch of lava 1ound the 
circumference of which there stand twelve peak-formed 
lava columns In the centie of this plain again there 1s 
an enormous crater Aco to 500deet m diameter and 600 
to 7co feet deep 11s hardly possible to picture to*the 
imagmation any sight more stupendous than that wh ch 
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opens to view by lpoking over the verge of this crater 
down mto the precipitous abyss The crater, with its 
bottom covered with snow and the sides all whitened with 
a glacial crust, suggests to the beholder a gigantic cauldron 
hollowed out in marble Enormous rocks, which have 
tumbled down from the brim of the crater, look lke 
minute black specks against the whiteness of the bottom 
The composition of the lava 1s practically entuely 
basaltic , but reddish rocks of trachyte are strewn about 
the circumference of the original crater, which shows that 
sometimes trachytic eruptions have taken place here, as 
in Askja in 1875 When the weather cleared, I had dis- 
tinctly in view the greater pait of Od4¥ahraun as well as 
Dyngyjufjoll proper, and all the lava currents which have 
taken their course from the latter complex of volcanoes 
In a north-westerly dnection from the above-described 
volc&no 18 another, lower, but quite as wide in circum- 
ference, to which we gave ‘the name of Kerlingar-Dyngja 
Haring surveyed Dyngya, we returned the same way we 
had come, and reached our tent at half-past two o’clock 
the next morning 

In a southerly direction fiom Heréubreis there estends 

a very considerable mountain gange, 3400 feet high, which 
is called Togl (Tails) , ites separated from Heréubiers by 
a nallow gate through which, once upon a time, a lava 
current has, found its way Thus HerSubrei3 is sur- 
rounded by Tava on all sides, though that mountain itself 
is no volcano, but a pile of coarse palagonite breccia 
interspeised with stray thin layers of basalt throughout 
its lower parts One of my excursions I directed to the 
Tog] From the tops gf these mountains an extensive 
view opens southward over the sands along the course 
of Jokuls4 and the northern region of Vatnajokull The 
aspect of the country to the south of HerSubrerd is tı uly 
forbidding, all covered with the yellow-giay scorn from 
the eaplosion of Askja in 1875, gerferally one to two feet 
in thickness, and no sign anywhere of vegetation The 
whole southern horizon exhibits the vast expanse of the 
snow-white glacial bolsters of Vatnajokull, out of which, 
in a northerly direction, nses the enormous complex of 
volcanoes called Kverkfjoll In some fiery convulsion this 
mass of mountains has split from end to end, and through 
the rent a glacier has found its way right ‘down to the 
level land below To the west of this rent I observed in 
the jokull a mass of craters, from one of which huge 
clouds of white steam ascended into the ar Nothing 1s 
known about the volcanic activity 1, this spot, no one 
having ever visited those parts of Vatnajokull On the 
western side of Kverkfjoll the jokull is one flat ice plateau 
all the way down’ to Od#Sahraun, skirting into a number 
of moving glaciers terminatieg in sands and extensive 
moraines, fiom which flow innumerable affluents to 
Jokuls4 in Axarfjord Towards the east, about the 
approaches to Sandfell, the next highest¢mountain in Ice- 
land (5800 feet), the jokin exhibits shai p-cut black vertical 
walls, probably ledges of underlying basaltic belts , but 
further to the west the*Aatness of the jokull owes its 
formation to the substratum being made up of pala- 
gonite tufa, a softer andgmore easily ground material 
Our western view was determined by a part of Odd%a- 
hraun, southern Dyngyufjoll, Askja, and the southern 
paits of HeréubrerSarfjoll At the southern termination 
of Dyngja there rises a very peculiarly formed tufa “fell,” 
along the crest of which 1s to be observed a row of a 
number of vertical tufa peaks, each from one to two 
hundred feet high, so that the outline of the mountain 
gives the impression of a gigantic hedgehog 

Next day I set out on the examinafion of Herdubreréar- 
fjoll Directmg our course to the north-east, we ascended 
on our way a mountain by the banks of Jokulsd called 
Ferjufjall, nea: which, as the story goes, there was a ferry 
in those olden times, when the bishops yere in the habit 
of*taking that road over the northern skirts of Ódáša- 
hraun, to which I have alluded already 
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westerly direction from this place eacessively ancient 
lavas come to view, which are clearly older even than the 
Glacial period, exhibiting everywhege large and unmuis- 
takable signs of glacial abrasions In this excursion we 
came upon a row of those beacons which by general 
custom in Iceland are erected to pomt out where roads 
run through wildernesses Most of these beacons were 
but cumul: of stones, one, however, we found still 
standing, covered with moss and lichens This we knew 
now must be the eastern end of the long-lost 10ad, an 
assumption which subsequent discovery con oborated As 


nd 
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we approached nearer to Heréubreréarfjoll we came upon 
a series of craters surrounded by a recent lava, and so 
rough that no horse might cross it, almost ımpassable 
even fo: a traveller on foot Leaving our ponies behind, 
we made our way across this lava, however, as best we 
could, and reached the highest crest of the mountains 
shortly before sunset, and enjoyed from ıt an extensive 
view All about these mountains, which are composed of 
palagonite breccia, there 1s a number of 11dges observable, 
with small dales and narrow dips scooped out between 
them, all, howevei, totally barren of vegetation About 
the central portion this range sinks down into low necks 
honeycombed with many large ciaters, from which floods 
of lava have spread over the sui rounding country on both 
sides, east and west, coveting an area of some tens of 
square mules Haat ing completed my survey of this 
region, we returned and joined our ponies shortly after 
midmight, all scratched and lace:ated from the lava, with 
our shoes and stockings im shreds 
TH THORODDSEN 
Reykjahlíð, near Mývatn, August 4 


(To be continued ) 
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AND MEASURES 


THE CONNECTION BELIVEEN 


MUSIC, WEIGHTS, 
Cae. music can now be heard by all who desire 
to hear it at the Health Exhibition,and more may 
be learned on the subject fiom the pamphlet published 
by the Commussioners for the Chinese department A 
curious account of the common origin of Chinese weights, 
measures, and musical notes 1s contaimed in a paper read 
some years ago before the German Asiatic Society of 
Japan by Dr Wagener The story 1s based on native 
legends, and is also to be found among the Jesuit 
“ Mémoires concernant les Chinois” Dr Wagener says 
there ıs not the shghtest doubt that the Chinese system 
of weights and measures 1s moie than 4600 years old, 
and it is a Inghly remarkable circumstance that, quite 
irrespective of the fact that ıt 1s more scientific and 
exact, ıt possesses all the advantages for which the 
French metrical system 1s so much praised In the first 
place, it starts from a basis supplied by Nature , secondly 
the decimal arrangement 1s almost consistently employed 
throughout, thirdly, linear and dry measuie proceed 
directly from the same umt as the measure of weight , 
and lastly, what the metrical system does not do, ıt 
regulates ın the simplest manner the relations of musical 
notes, which latter form the starting-point for the whole 
system of weights and measures The followng account 
of the ongim of this system (says Dr Wagener) contains 
fact and fancy mingled? but it 15 easy to distinguish 
between them In the reign of the Empe%pr Hoang-ti, 
who ruled over China in the twenty-seventh century 
before Christ, the scholar Lyng-lun was commissioned to 
complete the musical system which had been discovered 
250 years earlier, and particularly to lay down fixed rules 
for making musical instruments Naturally he had to 
commence with the bamboo, which had already been"long 
used to give the note for othe: imstruments He there- 
fore betook himself to the provfhnce of Siyung in North- 
Western China, where, on the northern slope of a range of 
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high mountains, a species of bamboo grew, which, on 
account of its uniformity and its structure, being nel- 
ther too hard nor too soft, was exceedingly suitable for 
a wind ipstrument He cut one down and tred ıt Tra- 
dition says that it gave the same note as his own voice 
when he was excited by no emotion, and the rippling of 
the sources of the gieat Hoang-ho, or Yellow River, 
which were 1n the vicinity, followed in the same tone At 
the same time the fabulous bird Fung-Hiang, accom- 
panied by his mate, flew to the place Both perched 
themselves on a neighbouring branch, and commenced a 
song, in the course of which each of the buds gave six 
separate notes These are the notes which are called the 
sıx male and six female tones ın the scale discovered by 
Lyng-lun, and which correspond to the ancient doctrine 
of the male and female piinciples in Nature As a matter 
of course, the deepest of the male notes was the one 
alieady discovered by the philosopher himself He now 
endeavoured to reproduce the other notes with the help 
of bamboo pipes, and succeeded Hus task was now to 
lay down fixed rules as to the length of the pipes, so that 
thenceforth they could beeasily constructedeverywhere For 
this reason, and also because such a scale of notes depends 
upon slight differences of length, and there were scaicely 
at this tıme instruments to divide great lengths, he neces- 
sarily arrived at the notion of passing from the less to the 
greater, and of Jaying down an adequately small natural 
unit for his measurements That could be nothing else 
but a grain of seed , and now the point was to get seeds 
of the greatest possible uniformity He chose a sort of 
mullet, the Sorghum rubrum, the seed of which 1s of a 
dark brown colou, and which 1s said to possess the ad- 
vantages of greater hardness and uniformity than that of 
the gray and other kmds The seed 1s pomted at the 
ends, and fiom one point to the other the length 1s some- 
what greater than in the direction at right angles Lyng- 
lun now fixed the length of the pipe, which gave the key- 
note at 81 grains of the seed placed lengthwise in a row 

But when the grains were placed breadthwise jt took 100 
grains to give the same length Thus the double division 
of 9 X 9 and 10 X Io was naturally arrived at According 
to the dimension in question, ıt was called a musical or 
an ordinary foot, the latter being introduced with the 
decimal subdivision as a measure of length The breadth 
of a grain of seed was 1 fez (a line), 10 fen = 1 tsun (an 
inch), 10 ¢suu== 1 che (a foot), 10 che=1 chang, 10 
chang = i ny In subsequent times the line was divided 
‘into tenths, hundredths, &c Lyng-lun also laid down 
rules for the breadth as well as for the length of the 
pipe, because, although the note 1s essentially dependent 
on the length, ıt 1s nevertheless necessary for its putity 
that the pipe should be neither too broad nor too natrow 

He therefore fixed the circumference on the inside at nine 
grains laid lengthwise With these dimensions, namely, 
a length of eighty-one grains, and an intetnal circum- 
ferénce of nine, the pipe which gives the keynote contains 
just 1200 giains, and this volume accordingly was made 
the unit of dry measure, and was called a vo, 2 yo= 

I ko, 1 ko= 1 cheng, to cheng = 1 ten, 10 len = 1 hu 

So far we see how the units of length and dry measme 
were connected with the musical keynote The twelve 
notes of the scale are all derived fiom the keynote, and 
are to a certain extent comprehended in ıt Hence if 
the 1200 grains contained ın the™pipe are divided among 
the twelve nfles it gives to each a hundred, and the 
weight of these hundred grains was made by Lyng-lun 
the unit of weight This was divided and subdivided on 
the decimal system until a single grain became the los est 
weight ofall Ata later period even the coinage became 
connected with this system, for one of the weights, the 
Jeang, corresponding to our ounce, became the weight of 
metal put into a coin, so that the modern fae/, m which 
mercantile quotations are “found every day in the Temes, 


nected with the musical scale Finally, says Dr Wagener, 
it appears from this account that, in China, weights, 
measures, coinage, and the tuning of musical instruments 
have been derived quite consistently from a constant unit 
supplied by Nature herself, and that the essentials of this 
system are over 4600 years old ° 





NOTES 


THE Queen nas been pleased, though His Giace the Duke 
of Richmond and Gordon, to intimate a subsciiption of 25/ to 
the Scottish Marine Staton for Scientific Research, Guianton, 
Edmbmgh 


THE Washington International Prime Meridian Conference 
discussed at length on Monday a iesolution fo. adopting the 
Greenwich meridian, which several Ameuican and Buitish dele- 
gates advocated M Janssen, the French delegate, opposed the 
motion in a long addiess, arguing in favour of what he called a 
‘‘neurral” meridian, and suggesting that the prime meridian 
should run, erher through Behuing Straits, or oge of the Azores 
Afte some ftathe: debate the Conference adjouined subject to 
the call of the chairman No opposition to the election of 
Greenwich was shown excepting by Fiance, but doubts are 
expressed as to whethe: the Conference will have any result 


ACCORDING to the Standaid’s Calcutta Conespondent, the 
Commission unde: the dnection of Di Klem, appointed by the 
Indian Government to examine into the choleia question, 1s 
satisfied that Dı Koch’s microbe is ng t the cause of the disease 
The Commission 1s still continuing its 1fiquuies, but so confident 
is Dr Klein en the microbe question that he swallowed a number 
of them without any evil results 


“Tar Philadelphia meeting of the Ametican Association,” 
Scence states “1s credited with being the most successful up to 
this time The total attendance was 1249 Gueat Britain con- 
tiibuted 303, Pennsylvama, 246, New Yoik, 161, Massa- 
chusetts, 87, D.strict of Columbia, 84, New Jeisey, 58, Ohio, 
57 , Connecticut, 32, and Virginia, 22 The membership was 
incieased nearly 25 pe: cent , 515 newemembeis being elected, 
the number of membeis up to this meeting being 2033 The 
nurbe: of papers read was larger than ever before, and ıt 1s to 
be hoped that the weeding-out of the trivial matters so often 
offered was cariied toga greate: extent than usual There was a 
general feeling that there was too much going on A laige por- 
tion of the physicists were engaged as examineis at the Electiical 
Exhibition, and were, of couse, mftrested in the meetings of 
the Electrical Conference SdMnewhat iess science, and some- 
what more time to enjoy the junketing, would be more in 
accoidance with the desnes of many, if one may judge fiom the 
opinions expressed on the way home æ <4 proposition to confine 
the .eading of papers to the mornings would hive met with 
many supporteis ” . 


Ir would seem that the International Scientific Association, 
which it was proposed at Philad@Iphia to organise, has been 
1eally founded  Sezexce mforms us that ıt has now a moe 
assured existence, thanks to the fund of twenty thousand dollais 
which will be established thiough the liberality of Mas 
Elzabeth Ihompson Of this fund five thousand dollas 
have alieady been paid to the Association, and five thousand 
more will be paid neat year on condition of ten thousand being 
raised from other sources The income from this fund 1s to be 
devoted to research. Not only did Mis Thompson give liberally 
to this new Society, but she also gave one thousand dollais to 
the Ameuican Association for the Advancement of Science, to 
be used in researches*on light and hegt Mis Thompson takes 
gieat interest in the®:ecen{ marvellous advances in the apph@- 


is merely gn ounce of silver, and 1s thus directly con- | tion of electricity, and felt a desne to contubute, as “a as lay in 
© 
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her power, to the advancement of om knowledge of the foices 
of Natme Appreciating the unity of energy, whether displayed 
as heat or light or electricity, Mrs Thompson gave the money 
fo. researches as to the nature and sources of light and heat, in 
the hope that more may be learned of the connection which may 
exist betweeg heat and light and electricity 


PROF CoSSAR EWART has sailed fo. the United States on a 
semi-official mission connected with the Fishery Board He ıs 
to make full inquny into the fishery regulations of the United 
States, to examine the fish hatchei1es there, and otherwise to 
gather all possible informationeon the subject upon which he was 
engaged at home during last winter and sping with so much 
energy and success 


THE death 1s announced of Dr Leopold Fitzinger, formerly 
custodgan obthe Zoological Court Cabinet at Vienna 


THE latest news from the Lena Meteorological Station at 
Sagastyr appeared in the last issue of the St Petersburg zvesta, 
dated January 3 and February 14 2The small-pox, brought 
last year from Yahutsk, has made gieat 1avages among the 
aleady scaice population of the delta Nearly all (seventy) 
Yakuts living at Bouloun have ditd f om the epidemic , and in 
the three settlements at Cape Bykoff forty persons died from 21t, 
even at Kytakh, close to the Meteorological Station, a Yakut 
who had fled fiom small-pox died m December last The staff 
of the Observatory were quite well in Febiuazy, and, with their 
provisions of fresh meat, were not afraid of scurvy The mag- 
netic storms were not so stiong nor so fiequent as last winter 
The greatest cold witnessed in December was — 48° C, and, 
on the whole, the winter was fa. milde: than last year Frosts 
below — 40° were rare, and temperatines as low as — 52° were 
not witnessed this winter The average tempeiatuie of Febuary 
was only — 33°, mstead of — 41°, as m was in 1883 On the 
contrary, strong winds were more frequent than last year 


THE new astronomical Observatory m Hong Kong’ appears to 
be now in full working orde: unde: Dı Doberck We have 
received its usual monthly weather reports, containing copious 
observations on the barometiic piessuie, temperature, tempera- 
tue of evaporation and 1adiation, relative humidity and tension 
of aqueous vapour, duration of sunshine, rainfall, duration and 
velocity of the wind, &c ,—1n all, fifteen tables The meteoro- 
logical work, especially when taken ın connection with that of 
the Observatories at Siccawei, Manilla, end Tokio, and the 
observations at the various Chinese Customs stations and light- 
houses must be of great valua For the benefit of shipmasters 
the Astronomer publishes daily ¢ Chena Coast Aleteor ological 
Register, giving a summary of the atmospheitc circumstances 
along the coast of China 


AT the same time as=éag German Association the German 
Meteorological Society met at Magdebuig and held a public 
meeting on September 20 ®:10f Neumayer spoke on the deve- 
lopment of meteorology and its importance ın the life of nations 
The following gentlemen were,elected honorary members of the 
Society —Profs Buys-Ballot (Utrecht), W Farel (Washing- 
ton), J Hann (Vienna), G, Mohn (Chuistiania), A Muhry 
(Gottingen), and E E Schmid (Jena) 


PHYLLOXERA has made*its appearance in the Pomological 
Institute of Proshau (Silesia) It ıs hoped, however, that the 
spread of the disease may yet be prevented 


THE Russian University of Kief has elected Profs Kolbe, 
Helmholtz, Kuchhoff,* Pettenkofer, and Hoppe Seyle: as 
honorary members 


A COMMITTEE has been formed at Lucerne with a view of 
erecting what is called’a ‘‘ Wiversal column’, It 1s to measure 
300 feet in height, and 1s to contain in ifs interro: relief portraits 


of all the celebiated men and women of the piesegt eia on 
bronze tablets Anothe: project of the Committee 1s the build- 
ing of a ‘museum of the nmeteenth century,” to be dedicated 
to art, science, inventions, commerce, and industiy, and to con- 
tain the busts and statues of all distinguished peisons in these 
domains The cost 1s estimated at seven to eight millon 
francs (280,0007 to 320,000/ ), and 1s to be met by subsciiption, 
lotteries, &c 


THE old lighthouse e:ected by Smeaton upon the Eddystone 
10cks 125 yeas ago, 1ecently replaced by a new lighthouse, has 
been 1e-e1ected upon the Plymouth Hoe It was opened on 
September 24 with appiopriate ceremony 


PROFESSORS and teachers of mechanics and mecharical 
engineering have the gieatest difficulty in getting suitable models 
to ulustrate the different machines, and combinations of parts, 
under discussion in their classes, diagrams go a long way as a 
means of illustration, but appear sometimes very complicated, 
more especially when the piths of the moving parts are dı wn 
Take, fon mstance, the lmk motion of the locomotive,—the 
diagiam of the motion showing the ielative positions of the 
different parts, when one of the cranks 1s placed in eight different 
positions in its path, 1s very complicated , when a model is used 
all this vanishes, the action being very simple, and perfectly 
plain to the average student Then again the yanous auange- 
ments of spur-driving gem, nest-geaiing, and simila: appliances, 
are very soon understood when wlustiated with a model, with a 
diagram, or drawn on a blackboard, they look complicated and 
confusing Perhaps the best and simplest form of demonstrating 
mechanics 1s by means of scale models, saving the teacher many 
long descuiptions, and giving the student at once the best possible 
opportunity of understanding the construction as well as the 
motion of the different pats We have before us an IJustiated 
Catalogue of Apparatus fo. Technical Instiuction, &c (manu- 
factured by James Rigg, engineer, Queen Victoria Steet), 
issued to meet the demand for appliances: requued in the 
various bianches of technical education The giouping of the 
several subjects ıs simila: to that adopted by fhe Science and 
Art Department, the corresponding numbe: of the Government 
list of 1883 1s given side by side with the catalogue number, and 
the selection of models 1s decidedly good The indes includes 
all the subjects generally taught in technical classes The models 
are constructed to secure strength and durability, without un- 
necessary finish, thus placing before the public a valuable series 
of models for the advancement of technical education at a 
moderate cost 


THE Japinese Government nominated Mı Kikuchi Danoku 
to attend the Meridian Congress at Washington Thuis gentle 
man 1s a Cambudge Wiangler, and at present fills the Chan 
of Mathematics at the Tokio University It says not a 
little fo. the sctentific advance of the Japanese that they can figd 
one of themselves qualified to represent them at such a scientific 
meeting as that now being held at Washington t 


WE have received fiom the Commissioner for Japan to the 
Health Exhibition a catalogue, with explanatory notes, of the 
exhibits of the Japanese Education Department now at South 
Kensington It ıs not, we believe, generally known that the 
Japanese section was intendgl to have been much larger, and 
the articles were actually shipped fiom Japan, bẹ owing to a 
fire on board the steamer by which they were beg conveyed, 
they were spoiled The loss was thiefly among the appliances, 
designs, &c, relating to ait education, silk-weaving and em- 
biowdery by guls at the industrial schools, and specimens of 
woik m bronze by the deaf-and-dumb The pamphlet befoie us 
1s much more than a bare catalogue, 1t 1s much more a ‘long 
series of notes on Japanese education and educational appliances 
past and present, those dealing with the past being by far the 
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more intgesting On p 27 we notice 2 curious statement 

No 61 to No 85, sys the catalogue, are works published by 
the Univeisity of Tokio. “f As Enghsh translations accompany 
many of them, the visor will be able to gathe: at once what they 
treat off” ın othe: words, it 1s umphed that the works were 
originally written ın Japanese, and were afterwards tianslated 
into English This is wholly incorrect , the works which are 
spoken of as “‘tianslations” are the o1igimals, and were wiitten 
by Emopean gentlemen (whose names, by the way, ae suppressed) 
in the educational department of Japan Most of them were 
noticed at the times of their appearance in our own columns 

They are all works of high scientific value, and then publication 
reflects much credit on the University, but, if any remark were 
necessary at all, xt should have been that the Japanese was the 
translation, and the Enghsh the otiginal, and not as stated in 
the catalogue Exhibits 86 to 103 are the theses of the students 
in chemistry presented on graduation, and hee the writer’s name 
1s 1n every case given These papeis aie no doubt creditable in 
their way , still they are only the ordinary work of good students, 
while the otheis appioach ın many cases to the digmity of con- 
siderable volumes, and 1epiesent much labour and knowledge 

Yet here the authors’ names are withheld, and they me actually 
spoken of as translations The writers were men whose names 
will long be connected with Japanese educational advancement— 
Messrs Morse, Kmipping, Koischelt, Ewing, and others—and 
the Commissioner can hardly have been ashamed to have their 
names in his catalogue, for all who know anything of Japanese 
education know how much science in Japan is indebted to the 
labours of these and others like them Probably quite uninten- 
tionally there is not only the suppressro vert but also the suggestio 
fais: in the catalogue unde: this head 


AT the Working Women’s College the opening addiess for 
the year to students and friends will be delivered in the Maurice 
Hall of the College, 7, Fitzioy Street, W , to-mouow (Piiday) 
night at 8pm, by Mr George Macdonald Those interested 
in the work of the College aie invited to de present 


Mrssrs LONGMANS AND Co announce the followmg pub- 
hieations as forthcoming —‘‘ Lows Pasteur, his Jafe and 
Labours,” by his Son-in-Law , translatec from the Fiench by 
Lady Claud Hamilton ‘The Science of Agiiculture,” by F 
J} Lloyd ‘*Custom and Myth, Studies of Eaily Usage and 
Belief,” by Andiew Lang, M A “A Manual of Telegiaphy,” 
by Wilham Willams, Permanent Assistant to the Duectoi- 
General of Telegiaphs in India ‘‘ Adove the Snow Line 
Mountaineering Sketches between 1870 and 1880,” by Clinton 
Dent, Vice-Piesident of the Alpine Club. 


WE have to 1ecord the death of M Bourdon, the inventor of 
the metallic barometer: and manometer which are so lagely 
used 


-IN the repoit last week of the paper read by Prof Ramsay and 
Mr Sydney Young before the Chemical Section of the Buitish 
Association, ‘ On Evaporation and Dissociation” (p 551), in the 
sentence ‘‘as the dissociation zvcreases the cuves appioach, 
&c ,” *fincreases” should be ‘‘ decreases” In Mr Nicols’s 
letter on ‘‘ Salmon-Breeding” (September 25, p 513, col I, 
Ime 13 from top), faz7s should be žan s 


THE additions to the ZoologicalgSociety’s Gardens during the 
past week magide a Lesser White-nosed Monkey (Cercopithecus 
pe‘aurista &)*from West Africa, pieserted by Miss Ethel A 
Hut'on, a Bonnet Monkey® (Macacus senicus 9) from India, 
presented by Mi W Phillips, two Great Bats {Vespertilio noc- 
tul), Butish, presented by Capt W St George Ord , a Horned 
Lizard (Phs yrosoma cornutum) from Texas, presented by Mrs 
S Russell, an Erxleben’s Monkey (Cereopernecus erxlebent 2) 
hom West Afiica, a Common Maimoset (Hapale jacchus}, a 
Black-eared Maimoset (Hapale pencitlata) from South-East 


Biazil, a Pig-tailed Monkey (Macacus ieee ? from Java, 
two Small Hil-Mynahs (Gracula redzgzose) fiom Southern India, 
a Blue-beaided Jay (Cyanocorax cyanopogox) from Para, an 
Alligator (Aclzgator mississippiensis) from the Mississippi, 
deposited 


PHYSICAL NOTES 


M GARBE has laid down the two following laws in connection 
with Lipmann’s capillary electiomete: —{1) The capullarity 
constant of meicury 1s gieatest when the electiical difference at 
the meniscus 's #2/, and, as a iubke, its value is independent of 
the sign of this difference (2) The electiical capacity at a con- 
stant suface of an electrode plunged in a liquid is pwely a 
function of the electiical difference, independent of the sign of 
that difference, and 1s least when that difference 1s 22/ ` 


M BEETZ nas made a standard cell which ıs a nfodifieel form 
of Latimer Clark’s mercurous sulphate cell It consists of a 
tube in which a compiessed cake of meicuious and zincic sul- 
phates is placed , at one end of the cake the zinc pole is placed, 
and at the otae: end the mercury pole On short-cicuitmg the 
following .esalts were obtained — 


5 minutes I 440 volts 6 hous 1 437 volts 
1 hou 1439 nej] I2 y 1434 5 
4 hous 1439 4; AS 455 1408 ,, 


The resistance was 15 700 ohms 


M DecHARME has made some expeiiments compat ing a diop 
of water falling on to a surface of glass, which he had covered 
with a thin Jaye: of minrum so as to preserve forms obtained, with 
a ufle bulet stiuking a taiget He found a stiking analogy m 
the results 7 


M Fousszreau has found the spewfic resistance of distilled 
water, in the same apparatus, to vary from 118,900 to 712,500 
ohms, that is to say, in the 1atıo of x to6 He accounts for this 
in thige ways (1) by the solution of the surface of the contam- 
ing vessel , 12) by the solution of matte: fiom the an , (3) to the 
effect of the dissolved “matter dquing distillation On the first 
point he found thal at 15° C after standing in a glass vessel for 
forty eight hours the 1esistance fell 1/30 At 30° C the change 
was more 1apid, and at 75° C the resistance varied, so that he 
was unable to make any meastuements The solution of gases 
from the an had only a small effect On the thud point geat 
care was observed Experiment proved that the addition of 
1/1,000,000 of potassium chloride 1dduced the resistance 1/3, 
according to M Bouty, hydiochlonic acid is five or six times as 
powerful In respect to 1ce, M Foussereau found that at the 
moment of congelation the 1esistance mcieased nearly 15,000 
times, and continued to inciease as the temperature fell Thus 
ice at ~1° C has asspecific 1esistance of 4865 megohms, and at 
-17°C 53,540 megohms A sample of ordinary wate: gave 
65 umes the conducting power, whilst the jce fiom it was fiom 
30 to 40 times as conducting : 


HERR WARBURG has sufceeded in electiolysing glass , the 
method that he adopted 1s as follows —He heated a piece of 
soda lime glass tg about 300° C —at which temperature it 1s 
a conductor—and’ placed ıt betweguesneicuy electiodes It 
was necessary to use from 15 to 30 Bunsen cells for a long 
period He then found that at the gnode side of the glass he had 
a laye: of silicic acid , this layer very quickly reduces the strength 
of the cuirent owing to its bad conductivity 


M DuTER has made some Very interesting e,peiiments on 
magnetic shells He finds that, if thin disks of steel be placed 
m the field of a powerful electro-magnet so as to magnetise them 
thiough fiom face to face, when they are removed fiom the field, 
they have almost entirely ceased to „be magnets, but the faint 
tiace left still slowing that the disks were magnetised as shells 
Again, M Dute: built up a series of steel disks, either separated 
by thin paper or cardboard, or placed directly together This 
senes was then magnetised with the disks m the same position 
as before now on iemoving the whole fiom the field he found 
he had a permanent magnet, fauly powerful and regularly mag- 
netised His neat step was to take the magnet to pieces by 
separating it disk fiom disk , each disk was then found to have 
almost ceased to he a magnet, but on placing them togethe 
again he found thet he still had a pe:manent magnet, but weghe1 
than before. z 
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M BOUQUET DE LA GRYE has invented a multiplying seismo- 
gaph The instiumeft has been fixed at Puebla, and a senes 
of obseivations made dming November and Decembe: 1882 
show twenty-two abnormal movements in one month, probably 
seismic, only one being felt at Puebla The sun and moon have 
been proved to have a dnect action on the pendulum, the sun 
repelling it dhd the moon attracting it 


M A Ricmi has published a pape: in the Journal de Physique 
on ‘The Influence of Heat and Magnetism on the Electiical 
Resistance of Bismuth ” Le says that the iesistance of bismuth 
increases between some tempeiatures and decreases between 
others These variations can be diawn in a curve which shows 
a maximum at alow tempeiat@e, then a minimum, again another 
maximum just before fusing, and a second minimum whilst m a 
liqmid state, this minimum being in value about one-half the 
foregoing maxnnum The positions of these maxima and minima 
vat) with the physical conditions of the bismuth , 1f the bismuth 
be capled mpidly, the two maxima appioach one another until 
they even meige together, and the cuve becomes similai to a 
parabola In the fist case the two maxima occur at — 40°C 
and 240° C , the mtervening minimum being at 115° C In the 
case of iapidly cooled bismuth the single maximum is at 50° C 
Vhese 1esults only occu m commercial bismuth, and are moire 
exaggerated as tRe bismuth 1s hardened in the preparation, wire 
showing them more than castings, and cold diawn wire more 
than hot Pme bismuth behaves” like an ordinary metal The 
1esistance of bismuth either: pure o1 commeicial 1s increased in 
the magnetic field , in some experiments the inciease has been 
one-eighth of the o1gimal resistance The increase m resistances 
is generally propoitional to the magnetic foice, and decieases 
with a nse m temperature 


Ix a iecent paper by M Plante, he gives the result of some 
experiments made to aritve at the cause and explanation of ball 
lightning , he was led tg these expei:ments by having one of his 
mica condenseis destioyed by a similar phenomenon He 
charged one of his condensers fiom his secondary battery of 
800 paus, when the condense: was pierced, and instead of a 
bught spark a small incandescent globule was formed? which 
moved slowly over the suiface of the tondense1, following the 
parts where the insulating layer had least 1esistance, and destioy- 
ing the metal film , the path being most cmuous and erratic 
This motion continued, and the globule lasted one or two 
minutes, until the batteries ian down In the case of a condense 
in which the insulating materal was ebonite, a sound was emitted 
similar to a toothed wheel being rapidly 1otated against a piece 
of caidboaid or sheetemetal, at the same time there was a 
stiong smell similar to that produced when ebonite 1s burnt 
M Planté repeated this expe1iment with 1600 secondary cells, 
which gave an electromotive force of 46,000 volts, and obtained 
a similar but much more complicated iesult The second 
expeimment made was to make a condengg: of two flat pads of 
filter paper moistened with distilled wate: and brought near 
together so as to f rm an an condenser , now on connecting this 
condenser with hig batte1y he obtained an incandescent globule 
which moved about between the, pads and passed fiom one to 
the othe: In this case he noticed that 1f the pads became diy 
at any point the globule disappeaied, but either appeared at 
some other point, or at the same point agar, as soon as it again 
became damp In tismagaperiment he found that the globule 
lasted a much greater time than in the case of the mica con- 
densei, which fact was owng to the greatei 1esistance in the 
condenser plates which did not allow the battery to discharge so 
1apidly 


menama tte Ponape was 


GEOGRAPHICAL NOTES 


To the Bolletano of the Italian Geogiaphical Society for 
Septembe: Prof Belhoecontiibutes an account of a curious 
manusculpt by the Sicilian mussionaiy Fiae Teramo Castelli 
(1597-1659), who spent the bette: pat of his life in Trans- 
Caucasia This altogether unique work compuises seven thick 
folio volumes, originally preserved in the Theatine Convent, 
Palermo, but, afte: the suppression ef the ieligious orders, 
rescued fiom destinction and 1emoved by P di Maizo to the 
communal hbiary of that city Its peculiar characte: will 
be at once evident when it is stated that there 1s no wiitten text, 
all the volumes containing nothing but pew-and-ink sketches and 
a@her ilustiations, accompanied by brief legends o1 explanations 
mostly in Italian or indifferent Latfh, but occasionally also m 
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Greek and Georgian This method was deliberately adopted 
by the author or artist to convey his impression of®men and 
things, because, as he naively remaiks, ‘‘ we thus see at a glance 
the fact, which, if written out, would take up much time both 
of the write: and of the 1eader” Of éhe designs, of which 
there are altogether 1176, 347 are of little value, being eccupied 
with mystic, devotional, or ascetic subjects But all the 1est 
are highly interesting, especially to students of geography and 
ethnography The two 1egions chiefly llustiated are Mingreha 
(basins of the Rion and Ingu:) and Geoigia prope: (basin of the 
Kur), jointly stretching from the Euxine to the Caspian, and 
bounded on the south by Aimema, on the north by ‘the 
kingdom of Astacan,” that 1s, the Tatar khanate of Astia- 
khan  Mungieha is identifie! with the ancient Colchis, 
while Georgia, que Guegistan batbaus dicitm,” 1s said to 
comprise not only Iberia, but also a part of Gierter Aime- 
nia and a poition of Atiopatia, or Atropatene  Fiequent 
allusion 1s made to the great fertility, rank vegetation, and moist 
chimate of the low-lying tracts, whence arise ‘‘ diopsy, eatiemely 
dangerous te1tian and quartan fevers, causing worms to abound 
in the stomach and flesh of the people, on which account they 
consume vast quantities of salt” They are otherwise describey 
as Christians of the Greek rte “with a little difference,” very 
numerous and warlike, especially the highlandeis, still sometimes 
wearing armour, and endowed with great physical beauty Thee 
is a portrait vf a catan Mama ‘‘Gorlelis Piinceps Aimatus,” 
mounted on a chaigei, and diessed in ‘a complete coat-of-mail, 
with high boots, helmet, plume, spear, and shield It is cunious 
that this practice of weaiing amour still lingers among the Khevsur 
highlanders ofthesameregion A stulaung contrast to the Gorelian 
wariior 15 presented by the picture of Vominisya, a poetess wearing 
a simple robe, a double row of pearls round he: neck, a head- 
dress also fringed with pearls, and a rich mantle lined with fin, 
She holds a quill in het 1ight hand, a scroll of paper o1 paich- 
ment in he: left, and 10und about aie disposed an ink-bottle, 
more paper, a penknife, a pair of scissors, and a vase apparently 
containing perfumes Another lady, the Princess Lipaidiani, 1s 
provided with a fan somewhat in the shape of a violin, with a 
little square mirror let in at the narrow pait, exactly of the same 
form as 1s still fashionable in the countiy ‘According to the 
seasons they gathe: the harvests of barley, mullet, grapes, and 
nuts,” 1s a legend occurring under one of the numerous designs 
representing peasants reaping coin a$ high as aman and making 
sheaves such as are commonly seen in Italy Elsewhere 15 
figured a scene in a market town with the explanation ‘ Irade 
is carried on by barter, one hen for two pounds of salt, one 
sheep for two hens, one sword for two goats, one horse 
fo. thee oxen,” adding that all these values are deter- 
mined by official tauffs Amongst the spoits is one called 
“Locus, which from the accompanying description seems to be 
identical with the game of poloiecently introduced into England 
from the East “Four horsemen gallop about playing with a 
ball the size of an orange, which they endeavour to pich up fiom 
the giound, hurl into the an, and drive forward with a racket ’ 
Then it is added in Latin ‘*Equites ludentes hoc pacto ut 
aSPICIS raiissim) sciunt se Ipsos gerere, 1equiritu. agilitas quie- 
dam cum ceito determinato impulsu ita ut »ı plus aut minores 
ponuntu spiritus non bene ludunt sapeque quasi novi /efofonles 
cadunt in terra ab altis equis cuisoribus ” Under several cha- 
racteilstic poitraits of natives occu: Latin verses poimting out 
how the mental faculties and moial tendencies may be deduced 
from the form of the head and expiession of the features, Thus 
anticipating the doctrine of Lavater Of forty-six designs 
figuring the Sultan and his Cowmt, his army and chief subjects, 
several aie of considerable ethnological interest, comprising 
portraits of Peisians, Arabs, Tatars, Lgyptians, Circassians, 
Ind.ans, Chinese, Poituguese, and othei nationalities Ap- s 
pended to these figures 1s the, fox the times, remarkably liberal 
sentiment that all nations have good and bad qualities nie- 
spective of their 1eligionsgand that the Chinese have a good 
system of philosophy and theology, although different from that 
of Christian peoples Piof Bellio’s pape: is @nriched with a 
large number of facsimiles conveying an excellent idea of these 
culrous volumes 


THE two last numbers of the Russische Revue contain articles 
on the little-known peninsula of Kamchatka, its geography, 
natural resources, and the history of its conquest The districts 
adjoining the sea are so mountaimous as to be almost unthhabit- 
able ‘Theie is, indeed, one magnificent harbour in Awachinska 
Bay, and on this stands Petropatilovski A chain of volcanic 
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mountains, some of them reaching to a he.ght of 5000 feet, 1uns 
down the centre of the peninsula, and though this the large 
navigable rive. Kamchatka makes its way *o the Pacific Ocean 
The valley of this rive: ıs the most cultivated portion of the 
district The hills arë covered with forests of m, larch, cedar, 
birch, &t , and in these are found numeicus wid animals, such 
as the fu sable, the otte:, foxes of all colour, and the bear, 
which latter, on account of the great supply of food, attacks 
neithe: man no the domestic amimals It 1s curious to note that 
the squirrel, which 3s universal in Sıbena, 15 net found here at 
all Swans, wild ducks, &c , me found in great quantities in 
the lakes and marshes ın the inte1101, and their eggs, as well as 
the birds themselves, are taken .n gieat numbers by the people 
The fish which thiong the 11vers in eno.mous rumbeis in the 
summer form the principal food of the ratves For the most 
pait they are salmon {Salmo sala7), and a.e died and stored up 
for the winter , but owing to the scaicity and deainess of salt 
the fish frequently become 1otten, and the people suffer gieat 
privation The rigour of wirter s much saitened by wam 
ocean currents, which create those thick cont:nuous fogs that 
render the coast so dangerous to navigation The total popula- 
tion of both sexes 1s put down at only 6500 sows, but owing to 
the total absence of agiicultme, and to the p-rmitive methods 
adopted for preserving food foi the winter, these me frequently 
ina state of semi-starvation For all except bare food they have 
to look abioad—clothes, utensils, tea, tobacco, &c, and all 
these they purchase by means of their fiu sakle, which 1s un- 
equalled. m any other pait of the world Abont sooo of these 
skins are sold each year at 15 to 20 10"bles each At the 
beginning of the present century, cattle were mtioduced fiom 
Yakutsk, and, owing to the excellent giass and water, would 
have thriven well, but on account of the lacz of industiy or 
energy on the part of the natives, ıt was found impossible to lay 
in sufficient stores of fodde: in winter The question whether 
agriculture 1s possible in the peninsula has never yet been 
answered Markets exist in the ports of Eastern Siberia, which 
are at present supphed with such aiticles as salt meat, butter, 
cloth, and hides from San Francisco Tke main obstacle to 
agriculture is the excessively damp and constan ly foggy climate 
The sun seldom shines, and does not theietoie give enough 
warmth for the giowth of rye and wheat The trade is almost 
wholly with California, angi as there 1s ? ttle o- no money there 
it is carried on by a system of exchange, the natives offeiing 
their sable skins ın 1eturn for such goods as they :equne The 
articles conclude With an historical sketch of the peninsula down 
to the annexation of the Amooi region to R 1ssm in consequence 
of the treaty with China of 1860 


THE latest news from Col Przevalskhy communicated to the 
Russian Geographical Society 1s dated Janumy 20 and March 22 
In the fist of his letters the Russian tiavelle: writes fiom Dyn- 
youan-in, wheie he was staying at the residence of the Prince of 
Alashan Afte: leaving Uiga on November 2c, he 1eached this 
small town in Alashan on January 15, afte: 2 journey of 740 
miles across the desert of Gob1 The cold in the neighbowhood 
of Urga was very intense, and the mercviy was sometimes 
frozen , m Alashan it was, on the cont ary, quite warm when 
there was no wind M _ Pizevalshy proposed to leave Dyn- 
youan-in the next day, and wd the Tclebsen temple reach 
Kuku-nor He wiote his second lette: fiom this place He 
had crossed Southern Alashan and the Han-sou Mountains with- 
out difficulty There he spent the month of Febiuaty, princi- 
pally in hunting and im zoological explorations, which yielded 
rich collections On March 23 he was to lemne Tchebs n for 
Kuku-nor The Chinese authouities did not hmde his advance, 
but refused to grve him a guide for the sources of the Yellow 
River (Hoang-ho) , the indefatigable tiaveller aid not, however, 
attach any importance to this refusal, being sine of finding the 
sources of the Hoang-ho himself When the Tsaidam was 
reached, M Przevalsky proposed to establish his first stetion 
there, and to continue his journey Witn a few men and pio- 
visions His sefond station would be established at Ghast m 
Western Tsaidam As to Thibet, he had cecided to go to 
Lassa if the Thibetians did zòt oppose hun Otherwise he 
would explore only Northern Thibet as far as Lob-nor, 
endeavotiing to penetrate as far south as possible 


ANOTHER traveller wh» has been sent out by the Russian 
Geogtaphical Society, M Potanın, wrote on Apul 17 fiom 
Tientsm The expedition had 1eached Chefoo on Apul 13 on 
board the corvette Skobclef, end continued the journey on 


ê 
board a Chinese merchant ship They proposed soon to reach 
Pehin, and there to obtain authorisation fer the journey to Ordos 
and Han--ou od Utay or Kuku-Koto 


IN a pape: contributed to a recent issue of the Revue de D Es- 
toue des Religeons, M Léon de Rosny, the Japanese scholar, 
aigues that ore of the two chief chronological factors m the 
present Japanese race isthe Aino It has long been recognised 
tnat there was a certain intermingling of the original Japanese 
invaders with those whom they diove before them, and who now 
remain m pats of Yezo, the Kuriles, and Kamchatka , but M 
de Rosny thinks that the Aino element is an exceedingly laige 
one, and peimeates the whole 1ace His aiguments are based 
on an examucation of the cosmegony desciitbed in the earliest 
works He finds here two separate and distinctly marked 
mythologies, one of a tianspa'ently aboriginal character ‘Lhe 
Japarese of to-day 1s, he believes, a mixture of the conque1ing 
yellow and the conquered white races 


Tue Berlm Geographical Society heard a lecture off October 4. 
fom Heir Re beit Flegel, who has just 1eturned fiom making 
an exploiatior in the region of the Niger, as agent of the Ger- 
man Aftican Society Herr Flegel’s exploration has occupied 
the last two years, in the course of which he explored all 
Adamawa and discovered the sources of the, Binue » but his 
effoit to travel fiom the Binue to the Congo ended in failuie, 
owing to tre feuds and violence of the intervening tribes Herr 
Flegel carried away with him the conviction that the Binue 1s 
navigable for rroo kilometies, and its chief affluents, as for 
instance the Taiaba, for a distance of from fifty to,sixty nautical 
miles d uing fve or six months of the yea Her: Flegel is 
accompanied by two natives, who attended him on his travels, 
and who listened on bended knee and with crossed arms to the 
praise bestowed upon them by the President of the Geographical 
Society for then devotion to then master 


Nuws has been ieceived fiom thee leader of the German 
expedition an South America, Di von den Steinen The expe- 
dition had airvved at Aldea dos Bacairis, on the Rio Parana- 
tinga, the ultimate point from which regular communication with 
the c.vilised world 1s possible Then jomney had been con- 
siderably delayed by untoward #ircumstances and difficulties 
They left Cuyaba on May 26, and ieached Rosano on June 2 
There they stayed a few days to purchase provisions On June 14 
they reached the first Aldeamento of the Bacairis on the Rio 
Novo, a tributary of the Anno Thee they 1emained a week, 
making anthropological and linguistic investigations They 
continued thezr march on June 21, and aiived at Aldea on the 
28th On Jwy § they weie to cross the Paanatinga 


A GEOGRAPHICAL SOCIETY 1s about to be founded in the 
Scottish capital , ıt 1s to be opened next month by Mr H M 
Stanley 


A GIGANTIC EARTHWORM 


JT is well known that earthwerms exist in many parts of the 
would of enormous size compared to those with which we 
are familiar 1m this country 
Dr Tempieton neentions (see Proceedings of the Zoological 
Society, 1844, p 89) large worms esti aie abundant after 
heavy showers m many paits of the island, this species, 
named by him AMegascohx carulms, 1s iepresented by a 
numbe: of examples in the Biitish Museum, some of which 
are ceitainly more than two feet long In South America at 
least two distmct genera are to be found which attain to a very 
considerable size Prof Perne, who 1s so well known as an 
autho: ity upon the anatomy of the group, has given them the 
appropiate name of Ax‘ens and Zitanus Dr Host of Leyden, 
also well sanown foi his researches mtp the anatomy of eaith- 
woims, has published in the ‘‘ Notes from the Leyden Museum” 
a description of two species belonging to another genus, Acantho- 
drius which measuie three feet or so m length, they are natives 
of Western Africa. Australia and New Zealand aie also in- 
habited by these giganticgieatmes Prof Thomas, of Auckland, 
New Zealanc, mfoims me that he has heard of a large earth- 
worm two o1 three feet m length, which is to be found in the 
intenor of tke island, and one of similar size has lately been 
described fom South Australia, by Piof M’Coy, under the 
name of Afegascoldes There is, howéver, a still larger species 
which inhab.cs South Afim Foty years ago Rapp described 
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and figured an earthworm six feet two mches in length, which 
was obtained from the neighbourhood of Poit Elizabeth, but 
since that time there does not appeai to have been any futher 
desciiption of the anımal Being anxious to secme a specimen 
foi dissection, I applied to the Rev G R Fisk, who most 
kindly sent me a living one, it 1s the same species as that 
described by Rapp, but is not quite so lai ge , 1t measured between 
four and five feet in length, and about half an inch m diameter ; 
these measurements ate, howevei, 1athe: unde: than ovei-stated , 
it 1s not easy to get an exact idea of the length of the anımal, 
since if expands and contiacts within such very wide limits 
The geneial appearance is much like that of the common British 
species, the bristles being dispesed in four sees of pairs to each 
segment, this outward resemblance 1s not borne out by the 
internal structure, which 1s very different fiom that of Lzebs icus 
or any other genus 

These monstious worms appea to be fauly abundant in the 
neighbourhood of Port Elizabeth and othe: paits of the Cape 
Colorfy (se the Cape Times for May 29, 1884), but are only 
1aiely seen , they do not seem to move about at night like ou. 
B itish worms, only heavy and prolonged iains diive them to 
the surface from their underground bmiows, on such occasions 
as I am informed by a conespondent at Klempoort, which only 
take place a few gunes a year, the ground 1s often coverel by 
hundieds of these creatures slowly ciawling about m all dnec- 
tions , they must present a most :emaikable sight, as a geneial 
Lule they do not retuin into fhe eath afte: the 1am has ceased, 
but remain above ground, and aie shoitly killed by the sun 
The same gentleman states that the soil in which he has 
observed them i» of a had clay ey nature, and retains a 
considerable amount of wate, which 1s mvaiiably brackish 
This fact has some significance in ec nnection with the geo- 
graphical distribution ôf eaithworms It was formerly believed 
that earthwoims and their ggs were killed by mmeision in salt 
water, and consequently ¢he presence of similar or closely-allied 
Species in two legions now separated by the sea would be a 
strong indication of a previous land connection, setting aside, of 
course, those cases evidently due to man’s interference (pe the 
importation of earthworms from tropical countries among the 
100ts of plants) The fact tha this earthworm fiom the Cape, 
and presumably its egg», me unrffected by biackish water, and 
still more the occurence of another genus, Portodrilus (cf 
Perrier, Areh de Zool Exp, tax), among <lecaying seaweed 
cast up by the sea, shows pla nly that the gieatest caution must 
be observed ın diawing any such conclusions 
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THE ACTION OF AMMONIA UPON SOME 
LEPIDOPTEROUS PIGMENTS 


T WO or thiee yems back, some entomo®gical fiiends induced 
me to kill all my insects with ammonia, instead of employ- 
ing potassium cyanide, and I have neve: iegietted the change I 
then made Nearly the first species so treated was Melanargia 
gatathea, and on opening the pM@-boxes I was much supused” 
to find every one of them of a beautiful primrose-yellow colou 
Ina few moments the piimrose-yellow had vanished and the 
insects were of theu normal white again E@dently this pheno- 
menon was due to the VOMtile ammonia, so I held aspecim n 
ovei the bottle, and instantly the piimiose colou 1etuined, only 
to disappear again with the@lepaituie of the pungent ammoniacal 
fumes The ieagent employed was a saturated aqueous solution 
of ammonia, and the black pigment of the wings 1emained un- 
changed throughout Now flere was something of gieat interest 
and well worth investigation, so I determined to follow it up, 
and since that tıme have never lost an opportunity for exper- 
ment o1 study Many of my fiends aire now familia: with the 
results obtained, but as they appeared to be previously unknown 
to all those with whom I have communicated@on the subject, I 
have thought it best to place them on iecord They may be 
well known and authenticated, but to asceitain this a careful 
seaich thiough the vast mass of the chemical and microscopical 
literature both of this, country and the @ontinent would be 1e- 
quired, and for this my spare time 1s quite madcquate I must 
therefore crave the indulgence of those who may be familar with 
the facts herem recorded Naturally, the first species selected 
for experiment was Alelangt gta galithea e As before, ammonia 
ggve the primrose coloration The next regent employed was 
a solution of ; otassium hydiate, in Which pieces of the wing 


were placed, and they immediately turned yellow, Other 
alkalis, such as solutions of sodium hydiate and barium hydiate, 
were tried, and gave simular iesults, the only difference being 
that with tke fixed alkalis the pmmrose coloration was 
permanent, whereas with ammonia 1t was necessarily fleeting 

As alhali turned the pigment yellow, acids I thought might 
pievent tlis, or even pioduce another colour Accordingly the 
wings were treated with a great many acids, the chief being 
sulphuric, nitric, sulphurous, hydiochloric, phosphoric, and 
acetic Wath all these, when used in excess of the alkali, the 
pigment was restored to its natural white colour I also found, 
that whenevei the liquid employed was exactly neutial to both 
1ed and blue utmus, the pigment 1emained unchanged, whilst 
the shghtest addition of alkali produced the primrose-yellow, and 
when acid predominated the nomal colour prevailed Thus, we 
see, this pigment 1s a good test for alkalinity 

To enumeiate all the species experimented upon would oc- 
cupy too much space, so I will only give the most :mportant 
As some Continental species are mentioned, I have followed 
Staudingei’s anangement Papilia machaon and other Papilios 
were unchanged, and the same may be said of the genus Thats 
Par nassius apollo, P delins, and P muemosyne tuned a pale 
yellow With such semi-transparent species a deeper colora- 
tion could not be expected, from the small amount of pigment 
piesent 

None of the species of Apor za, Pieris, oà Anthocharts showed 
any alteration with ammonia, but Zeucophasia sinapis and its 
vais lathysi, &c , exhibited a delicate primrose colom Nota 
single species in Colas, Rhodocera, Thecla, 01 Polyemmatus was 
changed , but the behaviom of the species of Lycena was 
extiemely curious and somewhat unexpected Z argiades, L 
argiolus, minima (= alsus), «emia gus (= acis), alan, arson, 
and exphemus remained unaltered Z detica, argy otoxus 
{= ayor), a7 pus, opilete, o) briulus, cos, icarus (=alexis), eumedon, 
amanta, bellargus (== adoni), meleager, jolas, and especially 
astrarche (== a estis), (01 ydon, and damon weie beautifully suf- 
fused with piimiose on the under side and cilia, wherever the 
white pigment occms It 15 difficult to say why some of the 
species in this genus ale unaffected, whilst others exhibit the 
most gorgeous coloming, but in the case of L argolis, at least, 
this may be accounted fo. The pale blush white of the under 
side is not the iesult of white pigment at all, but 1s due to 
reflected light ^om the almost pigmentless scales, in which a 
change could not be looked for All the species which were 
examined in Memeobius, Charaxes, Apatura, Limentts, Vanessa, 
Melt @1, and Asyunzs exhib ted no change In the Satyride, 
besides A/elanaz gia, Ens ello is clearly suffused with piimrose 
beneath In Sadyrus, S cuce and S briseis have the white 
bands changed, but S akyone and S semie are not affected, 
Erebia and Pararge are alike unchanged  Cevnonuynipha hero, 
C arcanta (and vais ), C pamphilus, and typhoon (=davus), have 
the cilia and unde: side deeply suffused with yellow Of the 
Hespeudæ, Spdlothy us alcee, Syrichthus alveolus, S seriatule, 
and malve (= alveolus}, all have the whites changed to prim- 
rose, but Misontades, Ffesperia, and Cart rocephalus aie not 
affected 

With the Hetesocsa I have obtained but negative iesults, 
although the numbei of species operated upon are to be counted 
by hundieas It would be unsafe to generalise with such scanty 
data to go upon, but a few remarks may be ventured The white 
pigmentary deposits of Prezzs and Afdlanargra, although to the 
eye the same, must have a very different chemical constitution, 
and at one time I thought the negative ammonia 1esults Would 
be a good character of the Pieridze, in contradistinction to Az-/an-~ 
agia, &c , but facts would not support this speculation, for 
Leucopha ra proved refractory, and the Satyiidee gave results by 
no means uniform Many more experiments must be performed, 
Natuie must be thoughtfully questioned again and again before 
we can possess a firm basis for speculation 

H.theito changes of col@ur only have been dealt with, and 
few reagents employed, but by recent experiments on the solu- 
bility of the various pigments in different media, Most inte1esting 
facts have been brought to hght, Which in the futwe I hope to 
communicate What a wonderful and lovely sight 1s the under 
side of Vanessa utalanta’! Jt has at least a dozen shades of 
colour, most exquisitely mingled Some day these colouis will 
be analysed and then constitution made known The results 
herein 1ecoided may then be of seivice 
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SCOTTISH FISHERY RESEARCHES 


j A PPENDIX F of the Report of the Scottish Fishery 
Board contains, a series of valuable papers with accu- 
iate and well executed plates Di Strling gives a pre- 
liminary 1eport on ‘f The Chemistry and Histology of the 
Digestive Organs of Fishes ” The fust part gives the results of 
chemical mvestigations of the digestive processes in the hetiing, 
cod, haddock, and skate The second part deals exclusively 
with the intestinal tract of the heirmg The muscular coat of 
the cesophagus consists of stiiped muscular fibies arranged moie 
or less regularly at the upper pait, but disposed cucularly in 
several layers at the lower The mucous membiane of the 
cesophagus has longitudinal folds, and ıs lined with cylindrical 
epithelium interspersed with nimeious gotlet cells The œso- 
phageal glands are simple tubula: glands, with, at fitst, a very 
shoit secieting portion ‘The glands in the ‘‘caidiac sac,” o 
“coop,” are, hhe those of the cesophigas, b anched tubular 
glands lined ın then upper part by tall columna: epithelium, and 
in their secretory parts by a single layer of cubical cells, kke the 
‘outer ” cells of the fundus m mammals The gland tubes 
become shorter towards the lower pait of the cardiac sac, and 
they areabsent in the pneumatic duct, which is lined by a single 
layer of columnar epithelium, and divided m.to two compartments 
by folds of the mucous membiane Di Stuling has found that 
the oigan which has been hitherto known as the ‘fcrop” in 
the heiring, ıs something more than a mete ieceptacle, and 
conesponds in structure and function to the cardiac portion of 
the stomach of higher veitebiates There is a striking resem- 
blance between the cells lining the secretory portion of the gland 
tubes and the ‘‘outer cells” in the mammalian stomach, the 
point of difference being that the tubes are hned by a single 
continuous layer of these cells Thete are apparently no internal 
layers of cells comparable to the nne cells of mammals, and, as 
might be perhaps expected, the glands me simpler than those of 
the mammals, and without that different:at.on of tissue which 1s 
brought about by specialisation of function One cell may sub- 
seive two functions, and, fiom an evolutionist’s point of view, 
the secretion of an acid and the formation of a ferment 
have not as yet ın the fishes been relegated to two distinct 
set» of cells The pyloric sac o stomach is that short tubular 
oigan with thick muscumr walls, and resembling a guizzaid, 
which opens out of the crop and is contmued mto the m- 
testine The wirface of the mucous tnembrane consists of 
niegular depressions, which aie deeper than those of the cardiac 
sac and may be regarded as crypts The pyloric sac is always 
hned by a very thick coating of mvcus, which not only lies on 
the surface, but dips down into the pyloi.cciypts Thesurface 
of the pyloric sac and the glands orciypts are lmed throughout 
with a single laye: of tall, narrow, columnar epithelium, having 
the same characte: as that which lines the gland ducts and the 
surface of the cardia. sac There is no musculaiis mucose 
The circular muscular coat 1s very thick, while the longitudinal 
1s thin Structurally the pyloric sac 1s comparable to the pyloric 
end of the mammalian stomach Plates: and u_ give series 
of figures ilustiating various points in the anatomy of the 
intestinal part of the herring 
Prof Macintosh gives a short note of preliminary observations 
made at the Maine Station, St Andiew’s, on the ova of various 
food fishes Cod ova were specially exam.ned, and experiments 
mate as to then buoyancy and the effects of impure water, 
which proved very marked, and of changes of temperatue The 
small size of the yolk-sac, as well as the activity shown fiom 
the first by the newly-hatched fish show that they must soon 
take in nourishment fiom without The ova of the common 
flounder: were successfully hatched out Other foims examined 
and experimented on weie the long 1ough dab, tmbot, C3 clo- 
plerus lumpus, hening, &c , and amongst mvertebiates the ova 
of squids, Matica, whelk, nudibianchs, m issel, Asterias rubens, 
lobster, and shore-crab | © 
The vexed q@stion as to whethe: the sprat 1s a separate species 
of the Clupeidze or meiely the young of the hening 1s satisfac- 
torily settled in favom of the forme: opinion in the fist pat of 
the Report on the Sprat Fishing dung the Winter of 1883-84, 
by J Matthews Duncan, F RS E, in which definitions of the 
differences m external and mternal characters are distinctly 
pioved The spratis more graceful in shave and slightly thicker 
in body than the young herring The dorsal suiface of the head 
is plopoitionally slightly longgr mn the heuing, the operculum 
therefore extendinz further back The subopeiculum ım the 
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spiat is shoiter and moire triangular The lower jaw 1s always 
longer and the diameter of the eye rather lauge in the henmg 
In beth spiatand heuning the lower edge of the belly from the 
anal fin forwaids 1s covered bya sertes of scales, having a cential 
longitudinal ‘heel” and two lateral rays projecting forwards 
and upwaids These aie moie numerous but weaker in the 
hening than .n the spat, where the cential keel is stlonger and 
the termination forms a sharp point, so that the difference can 
easily be felt. In the spiat the pelvic fin 1s anteuor to the fist 
iay of the do-sal, whilst in the hering ıt 1s posterior toit = The 
pectoral fin ıs placed propoitionately futher back in the 
heiring, and zhe centre of the dorsal slightly behind the centie 
of the body ‘The position of tRe dorsal fin vaues more in tne 
spiat, the poution of the anal fin more in the heirmg The 
number of 1avs ın the pectoral, dorsal, and anal fins 1s not con- 
stant in ethe species, but appeais invariable in the pelvic fin, 
that of the hening having two 1ays more The arrangement of 
the teeth in both species is the same on the maxllee,*premaxille, 
and tongue, Dut those on the tongue are smalle: in the spat, 
and the .omeiine teeth present m the heiing are entirely 
wanting The same supeiouty, as far as number 1s concerned, 
shown by the herring in the fin 1ays, scales, &c , 18 seen 1n com- 
parison of ot3e1 organs, the veitebre, gill-rakers, and filaments, 
the bianchia: and pseudo-branchral filaments, nd the branchio- 
stegal iays, being all more numeious than in the sprat The 
pylouc ceca aie also more num@ous The slendei duct by 
which the stomach (crop of Huxley, NATURE, vol xxin p 607) 
communicats posteioily with the swim-bladde: ıs slightly 
shorte: and <hicker ın the spiat In the heumg the anterio 
end of the swim-bladdei gives off two delicate branches, which 
1un forwaid at first along each side of the parasphenoid, then 
diverge, and ente: a small spindle-shaped capsule Fiom the 
antei1o1 end of this capsule the duct passes out, and divides into 
two bianches, one of which iuns stiaght forward fiom the vesicle, 
whilst the otne: passes outwards at nedtlya right angle In the 
hening the cucts aie very delicate tubes, measuiing, in a heuning 
120mm long, o 9mm ın diametei, and are surrounded by a caiti- 
laginows sheath, 25mm in external diameter The ducts meet 
poste:torly in the middle line, and open by a single aperture into 
the nanow antenor end of th® swim-bladder The spindle- 
shaped capsule 1s about Imm long by 6 mm broad, and the 
spherical capsules are about 13mm in diameter the anteno 
one slightly lager The spiat, howevei, shows a r:emaikable 
depaiture fram this auiangement ‘The ducts me about the same 
size as, and then foim and duection are similar to, those in the 
young hening, though, at the point avheie they diveige fiom 
the parasphenoid (about 5mm fiom the swim-bladdei) they he 
higher, and ue more difficult to follow But the duct on each 
side ends ın a sez: że capsule only, exactly similar to that of the 
heiring, and it neithe: forms a spindle-shaped dilatation, noi 
gives off a branch to a second vesicle Thus, while in the herring 
there ae three vesicfes on each side of the head, all contaimng 
air, 1n the splat theie is only one The foregoing differences 
are so nume-ous and so constant at ell seasoifs that there can be 
no question as to the spat þemg a distinct species from the 
herring, a futher pioof being that the former is found with de- 
veloped m1] and 10e Mi Matthews shows in Plate 11 the 
difference between sprat and hering in the shape of the body 
and the heel scales, in the size of thogas, and in the formation 
of the an-vesicles of the ear 

In the valuable paper on the, ‘‘ Natmal History of the 
Hernng” Fiof Cossar Ewart, Convene: of the Scientific Com- 
mittee, treats of the varieties of the herring, the mugiation, the 
spawning-ground, the process of spawning, and the artificial 
fertilisation and hatchmg of ova ‘The vaneties of the hening 
have long been discussed in all countries fiequented by this fish, 
and differences believed to exist not only between hening of 
different countries, but of different distiicts and seasons How 
far this may be true could not be deteimimed even by careful 
examination and figuring of over 500 specimens, taken at 
different parts of the coast dunng winter and sping Compa- 
sons of outline show not so much that the hening of one distuict 
diffe: fiom those of another, but that there 1s a remarkable 
vailation amongst henfng caught at the same time Heincke 
(“ Varietaten d Herings Jamb d Comm ım Keil, 1876-78”) 
consideis the position of the doisal and pelvic fins of gieat ım- 
portance, but, as specimens examined of the same length, 
caught at the same Pace, and as neasly as possible at the same 
stage of maturity, Showed, more difference than Heincke finds*in 
his autumn and spring herting, some better character must be 
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considered requisite it seems unlikely that the same herring 
spawn twice a year, but that the fish which spawn in the sping 
and autumn of one year do not spawn aga n respectively till the 
spring and autumn of the next year, in which case it 1s difficult to 
account for two distinct 1aces of henmg It may be supposed 
that at first all heiing were m the habit of spawning about the 
same period, but as time went on they were found spawning 
during every month of the year Specimens of ova, for example, 
have been sent nearly every week fiom the Aberdeenshne coast, 
showing that herring have been spawning uninteiruptedly in one 
district for at least ten months, fiom August 1883 to June 1884 
The explanation of why at the piesent day there are two gieat 
spawning periods 1s not that sSiing and autumn aie the two best 
periods for the depositing and hatching of the eggs, but that 
these are the two most favouiable peiiods for the appeaiance of 
the fiy, as then the suiface-forms on which they feed aie more 
abundant, as examimation of the Ballantiae Bank showed In 
the case of the hening the numbei of individuals does not depend 
so much on the number of eggs hatched as on the number: of fry 
that survive These when hatched aieat fust protected by then 
minute size and gieat transparency, and, given sufficient food, 
ae likely to pass safely through the laval stage If the laival 
food weie moie abundant in autumn and in sping, more fiy 
would naturally Survive at these penods, and this would ulti- 
mately result in the formation gf great shoals of autumn and 
spring heirmgs Al that has been wiitten on the migiation of 
the herrmg leaves us stil] very much in the daik as to either the 
extent or the qiuses of ıt Meantime, we may suppose that the 
movements of the herning are regulated dung a greater part of 
the year by the supply of food, which natuially 1endeis then move- 
ments very inconstant, and dung the 1est of the year by what 
may be termed their spawning instinct This seems to imply 
several things, but ıt specially leads the he1ing to select giound 
suitable for the deposit of &gs, waters having a suitable depth, 
and water which will provide abundant food for the young fiy 
It has been long known, and was placed beyond doubt by the 
Fishery Board mvestigations of 1862-63, that herımg-were wont 
to spawn on had giound A very complete suvey of the 
Ballantiae not only conobonated this fact, but showed that the 
hering even prefered to deposit their ova in the basin-shaped 
gravel-coated areas, where presumably the water 1s stille. than 
over the stone-coveied 11dges, and where it covered many squaie 
yards with a layer nearly half an mch in thickness Eggs were 
also often found arranged m low masses over the surface of the 
long stems of laminaiia In several instances the dredge had 
apparently come upor part of the bank where the eggs 
lay ‘fto a very gieat depth,” but on examination it was 
found that the spawn, instead of forming thick masses, was 
arranged in irregular heaps ianging from a quaite: to half 
an inch in thickness, and varying im size fiom scarcely an inch 
to nearly six mches square By laying ghe portons side by 
side in a tank it was possible to obtain a very accuiate notion 
of the arrangement of the undistubed ova, which ceitainly 
often form a 1eguléi layer opveimg several yards of the bottom 
On the east coast, judging fromgthe specimens brought up by 
the long-line fishermen, the heiring seem to select hard giound 
plentifully covered with sea fns, especially A) drallmannia and 
Antennularia Fishermen and others belieye that there 1s some 
relation between thesdaqgyng deserting any given spawning- 
giound—such as the once much-fiequented bank off Dunbar and 
the equally famous Guillan Bank ın the Moray Futh —and the 
loss of heriing-nets during storms, or when ovei-fished ‘The 
reason 1s that nets loaded with putrefying fish, when left on the 
giound, cause the he1mg tẹ seek more agieeable banks else- 
where This pollution would be continued and extended by 
portons of the net continuing to fish dunung the whole season, 
so that not only might the eggs fist deposited be destioyed, but 
fish which might have spawned on othe: portions of the bank be 
taken, and their eggs, though shed, 1encered_useless In this 
way not only the greater pait of a shoal, bu what is of even 
gieater impoitance, neaily all the eggs deposited duiing the 
spawning period might be destioyed, and the survivors of the com- 
paratively small brood hatched desert then buthplace as spawn- 
ing-ground and cast im then lot gieganously with the first large 
shoal they met with In the artificial fertilisation and hatch- 
ing of herring ova the natural piocess of spawning was followed 
as far as possible, and many thousands of eggs treated ın this 
way on March 8 hatched out on Maich 28, 29, and 30, the 
temperature varying fiom 41° to 44e F When the eggs had 
been plentifully supplied with pue water, the extremely active 
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embryos kept revolving or wriggling mside the capsulg, til this 
1uptuied and allowed the laival heiing to escape head-foremost 
But if the supply of pure water had been limited, the capsule 
gave way piematurely, the long, slender, body escaped, but the 
head 1emained within, and the embryo usually peiished m spite 
of all effoits to escape The hatching was greatly expedited by 
the tempeiatwe of the wate: being slightly 1aised As soon as 
the fry escape, they begin to try and ascend towards the surface, 
which they generally succeed in reaching on the fourth day, 
when they ale found swimming freely about This instinctive 
desire to 11se to the surface as soon as they escape fiom the egg- 
capsule is evidently intended to bring them to the vicinity of the 
food, on which, after the fourth or fifth day, they depend fo: 
nourishment Sketches are given (Plates iv v) of heiring, 
illustrating the different positions of the fins A map of the 
Ballantiae spawning-bank (Plate vi ), and diawings of a colony 
of Hydrallmanma falcata (Plate vu jand Antennularia antenna 
(Plate viu ), with cluster of eggs attached A seres of figures 
(Plate ix ) show the eggs deposited aitificially on glass and natu- 
ially on stones, gravel, and on a lost net diedged at Ballantrae 
A number of interesting specimens received by the Board are 
likewise described and figmed —(1) A new Blenny (Leem pends 
lampi etefo mis, Plate x ), believed to be the first specimen 1e- 
corded from the shores of the British Isles , ıt measured 10 7 
inches ın length, and was tahen in forty fathoms of water, fifteen 
miles off St Abb’s Head (2) A fine Torpedo nodbttrana (Plate 
xı ) taken off Lybste: in forty fathoms of wate: (3) A Comber 
(Se annus cabiilla, Plate xu) taken off Shetland, the first 1e- 
cordedin the North Seas (4) A Turbot (Rhombus maximus, 
Plate xin ), dark on both sides, with an eye on each side of the 
head and iouncled fiontal process, taken off Anstiuthe: (5) A 
splendid Opah (Lamfris luna), four feet in length, taken in 
seventy-five fathoms of water off Fluga, Shetland, and now being 
esamined by Piof Tuner, FRS Another item is a list com- 
pued by Miss Maclagan of edible British fishes and mollusks, 
with then Latin, French, Italian, and German synonyms _ 
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Remarks on the Characteristic Features af North American 
Fegetatzon, by Piof Asa Giay —The first impression produced 
on a visitoi from Europe to the Atlantic coast would be the 
similaiity of the fiora to that of England, many of the plants 
bemg almost o1 quite the same The larger number of these 
aie obviously introduced The mullein, the toad-flaa, the 11b- 
worts, the milfoil, the cloveis, thrive by every 1oadside as m 
England, and perhaps with even gieate: Iuauiance, the compe- 
tition being less This strongly suggests the idea that the dis- 
tribution of plants is not always due so much to adaptation as to 
oppoitunity As one proceeds westward and southward, the 
d.fference becomes mote marked, the European type gradually 
disappeaiing But as Emopean settlements extend, the settlers 
cany then plants with them, and the plants are well up to the 
time, and travel by ial On the other hand, some plants, but a 
much smalle: numbei, are caned from Ameiica to Ewope, 
and naturalised there Such aie Jutfatens fulva and Erret on 
caradenss Twumng fiom similaiities to differences, one of the 
first points that strikes a European visitor is the great wealth of 
trees and shiubs This Piof Guay ulustiated by giving the 
number of Ewopean and Noith American species m thé mest 
important arborescent orderis The reason of this 1s probably 
to be found in the different conditions of the two contiments 
dming the period of glaciation The flora of Europe 1s 
eaceptionally poor in tiees, and, on the retuin of a waimer 
climate, the return northwards of those that stuivived in the 
south was baned by the Mediteranean The fossil 1emains 
of trees belonging to maffy tropical orders aie found in our 
Miocene and Pliocene stiata In Ameca, & the contrary 
there was nothing to mevent then gradualietuin fiom the south, 
and acco dingly we find solitary“examples, or in some cases a 
larger numbe: of representatives, of many tiopical orders among 
the trees of the Northern States Such are Mensspei mum (Meni- 
sper macece), Zu zodendron (Magnoliacese), Diespy7 os (Ebenacez), 
Tecoma (Bignonmiacex), and many othe:s This difference 
is also promoted by the gieate: heat of the Ameican 
summe: as compared with thgt of Emope On the high 
lands of North America are also many Arctic plants, which 
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iemained after the Glacial penod had passed away , but this 
flora 1s insignificant compared with that of Europe A few species 
are found on the cool shores of Lake Superior, the shores of 
Labiador, and ceitain gummits of the Appalachian Mountains 
One of the most interesting features of North American botany 
1s an outlying 1egion of a true topical flora which extends 
northwards up the Atlantic coast as fa. as the “ pine-balrens ” 
of New Jersey Proceeding westwards, whethe: in the States 
o1 in Canada, a giadual stiking change 1s observed not only 
do the European impottations disappear, bat Eriopean genera 
tve place to those specially characteristic of the western con- 
tment Here above all ıs to be observed the extraordinary 
wealth of Composite, which make up about one-eighth of the 
total phanerogamous flona of North Amer.ca, great numbers 
of species of Aster, Solidago, Eupatorium, Silphium, and othe. 
genera Between the wooded region of the Atsantic and the 
wooded region of the Pacific coast, there 1s an immense tract of 
woodle s piairie land, the home of the ‘‘ buffalo” and of many 
giasses, and in the spring the number of bright coloured 
herbaceous plants ıs also very large These plains are destitute 
of wate, and piobably never grew trees, and aie capable of 
giowing nothing but herbaceous plants, which completely dis- 
appeai in the hot diy summe: Then comes the gieat chain of 
the Rocky Mountains, which aie well wooded on then sides, and 
have on then summits a flora of about 200 Arctie species When 
the travelle: reaches the Sierra Nevada, he enters perhaps the 
noblest coniferous forest m the world But while the Pacific 
coast 1s extraordinauily rich in Conifeia, it has a smaller number 
of trees belonging to othe: orders than the Atlantic coast, the 
entne absence of oaks, ashes, and maples, is especially 1e- 
mai kable 

Observitrosts on the Trapping of Young Fish by ** Uhaicu- 
laria vulgaris,” by Piof Moseley —-Small perch just out of the 
ovum were found in the bladders of O¢ricalarra vulgaris, some 
of them caught by the head, some by the tail, but very close 
obseivation failed to detect the actual act of capture No pio- 
cess of digestion has been discovered, and the object of the 
capture requues furthe: vestigation 

On the Jessop Collection, to Iilustrate the Forestry of the 
United States ın the New York Natural History Museum, by 
Albeit S Bickmore —-The gieat importance of the forest 
industries and lumber tirade of the United States led Gen 
Walker, the Supeiintendent of the Tenth Census, to provide 
fo. a coips of competent expeits unde: the dnection of Piof 
Chailes S Sargent, who have made new exploiations of our 
forest lands, and gatheied ongina! data 1egarding then present 
extent ‘Lhe results of these elaborate researches have been 
partially published fiom time to time in the foom of bulletins, 
and the completed work will soon appear in two laige quarto 
volumes of the census tenes To place this gieat fund of valu- 
able information before the aitisan and labouiing classes in an 
acces ible foim, a great collection of our forestiy and’ its pro- 
ducts was needed, and this Mı Monis K Jesscp offered to 
piovide at his own expense After the field work planned by 
the census had been finished, Piof Sargent directed his assistants 
to 1etuin to the forests, and to carefully select the individually 
laigest and soundest tiee of each species Prof Sargent 1s pie- 
paring a manual which will be a guide to the collection, ard 
which contains all the most important information im the laige 
census volume that will be useful to the visitors and to tbe 
artiwan classes The museum is most fortunate im its location 
m Cental Paik, where moire native and domesticated species 
aie fidmishing than can be seen togethe: at any othe: place on 
the continent This ıs the fist effort yet made in this countiy 
to gather the native woods togetne: into one collection on a 
scale commensurate with the eatent of the new continent and 
the importance of its forests 

On the Origin of Fresh-water Kaunas, by W J Solas —‘the 
author commented on the lack of mterest which had been pie- 


viously taken in the subject, and tif n ieferred to the epei- | 


ments made by ®ourdon in changing salt water into fresh The 
old idea that sft wate: had been the mother of Lfe was now 
geneially acknowledged In the River Jurna, one thousand 
miles fiom its mouth, weie found marne forms of mollusks We 


had to look futher than change of temperature and the compo- . 


sition of the wate: fo. the manne: in which marme specimens 
obtained their distribution The cwnents of rivers a!ways flowed 
seaward, and 1f free swimming laive got a short distance up a 
uver they were ceitain to be washed downagun The case was 
different with swift swimming fish, the Salmonide, fo1 instance, 


which were able to swim up stream and lay then eggs 1n lagoons 
According to a table which he had přepared, neaily all the 
groups of fishes were both fresh-water and manne He refeied 
to the evidence afforded by geology to show that fresh-wate1 
fo.ms were but modifications of those found in salt water He 
believed the sea-water fauna had become fresh-water fauna in 
the times when tracts of salt water had become fresh-water lakes 
He dwelt on the subject of secluded development, and concluded 
that the higher the oiganism the less possible was it to diveige 
fiom the parent stem The tiee of hfe at the present time 
1athe: put out new leayes than fiesh branches 

Piof Murat of Hanvaid buiefly ciiticised the pape: The 
subject was one, he said, rather fa suggestion than dogma 

On the Concordance of the Mollusca inhabiting both sides of 
the North Atlantic, by Dr Gwyn Jeffieys —It was recommended 
that this pape: should be printed entue in the Z7 oceedings 

On the Identification of Animats and Plants of india which 
are mentioned by early Greek Authors, by Prof Valgnting Ball, 
F R S —He said that upon examimation ıt had been found that 
many of the animals mentioned by Herodotus, Stiabo, and 
othe: Gieek lustorians, which had usually been iegaided as 
myths by commentators, were easily identified as animals which 
were found to-day in the forests of India Fo. mstance, the 
maiticora mentoned by old classical wuiteis, and usually 1egaided 
as a combination of tiger and scorpion, was i1eally a tiger It 
was said by the Greek writei#@that the marticoia had poisonous 
whiskers and a sting at the end of the tul In India to-day the 
inhabitants still regarded the whiskers of the tiger as poisonous, 
and when one was killed they always took cart to burn the 
whiskeis With regad to plants, Herodotus mentioned the 
‘t Indian reed?” où Calamus indicus, which was generally 1¢- 
garded by scholais as the bamboo ‘Thig was, however, impos- 
sible, as the bamboo did not grow large enough to finish 
maternal for canoes, as Herodotus gexpiessly stated that the 
Calamus endicus dad The speaker theught it was the Palmyna 
palm which grew in the valley of the Indus, and which was 
known in the Sanshut language as the ‘‘ Father of Reeds ” 
There were many others of these animals and plants which 
could be identified, andjwhen the wiiter’s investigations were 
published he hoped it would be found that he had exonerated 
the old tiavelleis from the imputations which had been cast on 
their veracity 

On the Rudimentary Hind Limb of the Humpbached Whale, 
Megaptera longimana, by Piof J Stiutheis —He said the 
humpbacked whale was extremely 1a1e on the Buitish coast 
One had been seen often spouting foir some weeks in December 
m the Fnth of Tay, it was moitally wounded, and finally 
towed ashore dead near Aberdeen It was a male, forty feet 
n length Afte: ıt had been exhibited for a couple of weeks at 
Dundee he hac partially dissected ıt Waving been pieseived, 
it was futher: exhibited, and he had only completed his dissec- 
tion unmedtately phous to coming out ‘The presence of a 
rudimentary thigh-bone had been discovered in this species 
many yeais ago by the late Prof Reinhardt of Copenhagen 
The thigh-bone was composed entn ely of a caitilage of comical 
shape, in length five and a h&f inches on the right side, fom 
inches on the left , 1 was incased in fibious tissue, and rested loosely 
on the pelvic bone without articular smface Looking at the 
anatomical facts an€ comparing them with those of the othe 
species he had referred to, the conch which must be arrived 
at was that the thigh-bone in the humpbached whale was a 
jucimentary structme, a vestige df a moie complete Jimb 
possessed by ancestors, from which it was descended The 
skeleton of this whale would be placed in the Dundee Museum, 
he hoped, before the Association met m Aberdeen next year 

On the Value ef Nerve-supply wn the Deter mination of Muscular 
Anomalies, by Piof D J Cunnimgham —He spoke of the 
muscula sternalis as a new muscle in man, which had no counter- 
part among animals It was, according to his experience, found 
more fiequently among females than males, while Piof Sheppaid, 
of S College, had, he learned, had thiee cases, all among 
males 

Prof Moseley said that this subject of the anomalies of 
the muscles had a verpimpoitant bearing in solving many of 
the riddles of the evolutionary theory 

Piof Stiuthers said that while it was not at all impossible that 
new muscles were starting up within us, 1t was also possible that 
the muscles might hase existed before, and not been discovered, 
as om piedecessoiselid not examine things as closely as did the 
modern investigatois m mfscula: anomalies 
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Dr G E Dobson regarded this muscle as a 1udimentary 
vestige of a muscle’found in all the lowe: animals, by the use 
of which they ae enabled to diaw in then head and forelegs 
when they erect their spme 

On the Alultual Relation of the Recent Groups of Echinoderms, 
by Piof A, M Marshall —-Of these there were fow groups, the 
common starfish, buttle starfish, sea-urchins, and holothurians 
He said the nerve-system was originally denved fiom the shin 
In some animals the nerve system sank below, in others it 1e- 
maimed near the skin, these latte. bemg ın a more primitive 
condition than those in which the neive-system had sunk down 

Prof Moseley characterised the paper as very valuable, having 
fully borne out all the diseoveries of Prof Carpenter, whose 
advancing age had prevented his being piesent 

A paper On the Fatal Membranes of the Marsupials, by Mr A 
H Caldwell, who was sent to Australia by the British Associa- 
tion to mvestigate certain interesting brologicil questions, was 
1eaq, im Jus absence, by Mr Sedgwick It gave an account 
of the development of the marsupial embryo, which has been 
hitheito a uddle in biology A letter fiom Mi Caldwell as to 
the progress of his investigations in Australia was also read 

On Some Preuhariis wt the Georraphical Distribution and 
flabus of Certain Maumats Inhabitine Continental aad Oceanic 
Islands, by G & Dobson, MA, F RS —The geogiaphical 
distnbution of mammals mhabiting continental and oceanic 
islands has been lately so gbly tated of by Mr Wallace, m his 
work ‘* Island Life,” that I do not purpose entering upon the 
subject fiom a general pomt of view, but will limit my remarks 
to some pechharities of distribution which have attracted ny 
attention while engaged in the special study of certam mam- 
malian orders I refer particularly to the Chuopteia and Insecti- 
vora It isan interesting fact, not hitneito noticed, that many 
of the most characteristic species of the Chiropteious fauna of 
Austialia have their nearest allies, not in the Oniental, but in the 
Ethiopian Region, thus contrasting remarkably with the avifauna 
The remarkable genus Chalinolobus is :epiesented only m Afiica 
south of the equator and in Australia, a single species extend- 
ing into New Zealand Again, the species of the swb-genus 
Mormoplerus, which belongs to a gengs (Vyetznomus) of world- 
wide distiibution, 1s limited tè the same zoological regions, being 
found only in Afiica south of the equator, Madagascar, the 
Mascarene Islands, Austialia, and Norfolk Island The presence 
of a species of this genus in Norfolk Island and its absence from 
New Zealand 1s very 1emaihable, for, as I pointed out for the 
first time aboit ten years ago, one of the two New Zealand bats 
known, namely Chaliyolobus tuberculatus, 1s also common in 
Australia The species of the extraordinarily specialised genus 
Megaderma have then headquarters ın the Oriental and Ethio- 
pian Regions , yet the largest species not only of the genus, but 
also of all known insectivorous bats, namely M ggas, lately 
described by the wiite: fiom Central Queensland, has its nearest 
ally, not m any of the Oriental specie but in Æ cor from 
Eastein Africa Another very remarkable leaf-nosed bat, the 
type of my genus Zrieypfs, found in Madagascar, Eastern 
Africa, and Persia, but unknown in the well-searched Ouiental 
Region, has its nemest and only@lly in RAznonycterts aurantia of 
Aushalia, the type of another veiy pecuhar genus Finally, 
Australia agiees much more closely with Madagascar and the 
Mascarene Islands t ith the Oniental Region in the species 
of the lage genus Prerophs, for, while species of the section of 
which Æ uvulzaris of Madagascar 1s characteristic are well 1e- 
presented in the forme: 1efions, they are absent fiom the latter 
Furthermore it is noticeable that, while 80 pe: cent of the 
species of the genus mhabıt the Australian Region and Mada- 
gascai with its islands, a single species only has found its way to 
the gieat continent of Hindostan and to Ceylon 

On the Geographical Distribution of the Taride (Gulls and 
Terns) with Special Reference to Canadian Species, by Howard 
Saunders ° 

Result of the Investigations of Insular Floras, by W B 
Hemsley 

Some Observations on the Diuect Descendants of Bos primi- 
genius in Great Britan, by G P Hughes 

On Natural Co ordination as Evince in Organic Evolution, 
by Dr W Fraser 


Department of Anatomy and Physiology 


On the Pr sence of Eyegand Other Sen&-Oreans in the Stells 
af Chitonide, by H N Moseley, M Æ, FRS, Linacre 
Professor of Human and Comp wafive Anatomy in the Um 
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versity of Oxford —The Chitonide have hitherto bæn regaided 
as chaacterised by an entne absence of organs of vision, the 
presence of eyes in the shells of numerous genera having been 
eitirely overlooked by natmalists Thg autho: first discovered 
eyes ina specimen of Schzsochitot incisus, dredged,by Capt 
Chimmo, R N, in the Sulu Sea, in which species they are 
laige: and more conspicuous than elsewhere, and on examining 
carefully the shells of certain other forms, found eyes present 
thee also The eyes aie entirely confined to the shells, and to 
the exposed parts of these, the ‘‘tegmenta” not occuring at all 
on the ‘‘articulamenta” They never occut on the girdle or 
zone, or any othe: pat of the mantle They appear as bright, 
highly-1efiacting, convex beads on the shell-suifaces, encucled by 
zones of dark pigment foimed by the choroid layet» The eyes 
are usually cucula: in outline, and very minute, measuring in 
Schivochiton mersus about 1/175th of an inch in diameter, In 
Acanthopleura spiwger 1/350th of an inch, and in Cor phrcum 
aculeatum, m which they me oval im outline, 1/600th of an inch 
by about 1/400oth In the case of all the intermediate shells the 
eyes are confined to the ares laterales, o1 to the lines of demai- 
cation between the ares laterales and the area centralis, which 
latter is usually entnely devoid of them In some geneia of 
Chitomdze, such as Acanthoplema and Corephncum, the eyes 
appear to be often destroyed and obliterated in the older regions 
of the shells by decay and delamination of the tegmental surface, 
or its destruction by boring Alge or animals They are, how- 
ever, constantly re formed by the mantle .n the process of 
giowth of the shell at the giowing margin of the tegmentum, 
and may be observed im this situation ın all stages of construc- 
tion In othe: genera, such as lome, the eyes lie in shallow 
pits of the shell-suifaces, and thus escape destiuction by wear, 
neatly the entire number which have been fumed being thus 
found present in fully-grown shells The tubercles and pio- 
minences by which the tegments aie covered in some forms 
serve, perhaps, as protections to the eyes fiom attntion The 
entire substance of the tegmentum in the Chtomdæ is traversed 
by a series of branching canals, which are occupied in the living 
animal by conesponding ramifications of soft tissue and nerves 
The sthands of soft tissue aie continuous with the tissues 
of the mantle along the line of junction of the margm of the 
tegmentum with the upper surface of the articulamentum by 
means of a series of tubular perfor@tions in the shell-substance 
Further, ın the intermediate shells of most genera there are a 
an of lateral shts (incisuiz laterales), one oneeither side in each 
shell in the lateral lamine of inseition , these slits lead each to 
a nariow tract in the deep substance of the shell, which follows 
the line of sepaiation between the area centralis and aiea 
lateralis “Ihis tract 1s permeated by longitudinal canals, into 
which open a senes of five apertmes on the unde: surface of the 
shell By these apeituies numerous nerves ente: the tact from 
the bed of the shell, and, traversing the longitudinal canals, give 
off a sene» of lateral branches on eithe: side from it to the net- 
work within the tegmentum In the cases of the anterior and 
posterior shells, there are usually a considerable number of 
shits present in the lamme of insertion, each connected with a 
smilar neive-supply tothetegmentum The netwoi< terminates 
at the surface of the tegmentum all over in a seres of elongate 
cylindncal organs of touch, the pluz-like ends of which are 
somewhat dice-box shaped, and can be pictiuded beyond the 
level of the tegmental surface from a sere» of pores, ‘*macio- 
pores,” by which this surface 1s covered These luger ofgans 
of touch give off fiom then sides five branches of soft tissue, 
which pass vertically to the «suface of the tegmentum, and fei- 
minate there in minute p'ug-like oigans like the lager ones, 
but much smallei, and which are protrusible from a seue» of 
smalle pores (miciopores) in the shell-substance 
ard larger touch-o1gans, and then coriesp nding pores, aie dis- 
posed on the surface of the tegmentum with more or less exact 
regularity ın different geneya of Chitonidse , in many cases in very 
definite lines and patteins The eyes are connected with the 
same network of soft tissue as the touch-oigan® and aire appt- 
rently to be regarded as having ansen in development as special 
modifications of them The soft structuies of each eye lie in & 
more 01 less pear-shaped chamber excavated in the substance 
of the tegmentum The stalk of the pear, which forms the 
canal fo. the passage of the optic neve, 1s duected always 
towards the fiee magm of the tegmentum, and here ats wa'i 
is pierced by a arcula: aperture, which 1s covered by the c unea 
The cornea 1s calcareous, resisting the action of strong boiling 
caustic alkalis, but co'lapsing at once when tieated with acid-. 
>s 
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In section gt 1s seen to be composed of a series of corcentric 
lamellee Its substance 1s continuous with the general calcareo 1s 
substance of the tegmentum at its margins The pear-shaped 
cavity of the eye, formed by the shell-substance, 1s lined by a 
dak b.own pigmented thorord membrane o` a shff and appa- 
rently sonfewhat chitinous texture This membiane exactly fol- 
lows the shape of the cavity, but, by projecting -nwatds beyond the 
margin of the cornea all ound, forms an ir of a less diameter 
than the latter A peifectly hyaline, strongly bi convex lens 1s 
placed behind the ims apeitme It ıs composed of soft tissue, 
and dissolves in strong acetic acid The optic nerve at some 
distance from the retina 1s a compact strand, but before 1eaching 
the latter has its numerous fine fibres separated and loose The 
1etina 1s composed of a single layer of rather short but extremely 
distinct nucleated 1ods of 1oughly hexagonal section, with their 
fiee ends presented to the ight Immediately behind them 1s a 
dense mass of nerve-fibres with numerous nicle: and nerve-cells 
inteispersed The retinais on the type of that of Helix, and 
not, as might have been supposed, on that of the dorsal eyes of 
Oncidium A large part of the peupheial fibres of the optic 
nerve do not pass to the retina, but pass outside the eye-chamber 
by a series of apertures in the choroid round the nis margin, and 
end at the shell-surface mm a zone of touch-organs encircling the 
eye The touch-oigans are identical in structme with the 
smaller touch organs alieady described as appended to offsets of 
the luge! touch-organs all ove: the shell In giving off nerves 
to aseries of such small organs, the eye thus conesponds exactly 
in structure to these large: touch-organs, and its homogeny with 
them is thereby cleariy indicated The arrangement of the eyes 
vanes much in the different genera In Schosochiton incisus 
the eyes are restricted to single rows tiaversing the lines sepa- 
rating the lateral ziea fiom the aiea centralis, and conesponding 
In portions with the incisuic laterales and courses of the prin- 
cipal nerves Theie are six iows of eyes, with sa marginal 
slits on the anterioi shell, and six on the posteiio1, and a single 
pau on each of the intermediate shells, twenty-four 1ows in 
all, with an average of about fifteen eyes in each, or, m 
all, 360 eyes In Acanthopleura spintger the eyes are 
irregularly scattered around the bases of the tutercles with which 
the surface of the tegmentum 1s covered, and are confined in 
the specimens ex:'mined to the region of tle maigins of the 
shells adjomtng the mantle «The suface of the olde. 1egions 
of the tegmentum s~ems in this species especially hable to flake 
off, carrying the gyes with it, and it will probably be found, 
when series of examples of various ages are examined, that the 
eye- ate originally moire widely extended ove the shell sim faces 
In Corephicum aruleatum the eyes ae very small, with corneas 
oval in outline, the long axis of the oval being duected vertically 
to the shell margin They aie never placed on the tubercles 
with rows of which the shell-suiface ts covered, but between the 
bases of these The two kmds of poies lodging the organs of 
touch aie auange iin veitical parallel lines with great regularity, 
the laige poires occuring at mteivals im the line. of smaller 
pores The eyes are pie ent in enormous m mbers, the anterior 
shell alone bearing more than 3000, and the entire eight shells 
moe than 11,509 In Zovzcza marmorata the eyes aie arranged 
in single stiaight radiating 1ows on the anterior and posterior 
shells On each lateral aea of the inte1medicte shells there ae 
from two to four stmila. rows of eyes In Ornithochiton the 
eyes are disposed somewhat simiatly In the genus Chiton, 
eyesappear to be entirely absent, though the touch-orgens of 
two sizes and conesponding poies aie present In Molpaha, 
Mangaa, Louca, and Ischnochiton, I have as yet detected no 
eyes In Chitonellus there aie no eyes, and tl e supply of touch- 
organs 1s scanty and confined to the margins of the tegmenta 
@ The arrangement and stiuctme of the eyes and organs of touch 
will probably be of great value ım the classification of the Chi- 
t mdæ, which has hitherto proved so difficul: a pioblem No 
tiaces of any structues resembling the eyes and touch-oigans of 
the Chitonide: can be detected in th@shells of Patella or allied 
gencia The tegmentary pat of the shells cf this group ap- 
pears to be sdtmething sz generis, entnely uniepresented in 
othe: Mollusca Its piincipal function seems to be to act as a 
secure protection fo a most extensive and complicated sensory 
appaiatus, which in the Chiton.de takes the place of the 
ordinary organs of vision and touch present in other Odonto- 
phoia, and fully accounts physiologically fo. the absence of these 
latter fn them Di W B Caipente: observed the perforate 
structure of the tegmentum m Chiton, though he did not 
examine the nature of the cohtamed soft network The late 
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Dr Giay, in his well-known paper on the structure of Chitons, 
recognised the fact that the tegmentum fn the Chitonidze 1s 
something pewlear to the shells of this family 
On a Method of Studying the Behaviour of the Germs of Septic 
Orgamsms under Changes of Temperature, by Rev Dr Dal- 
lmger —Deseription of a new apparatus invented for this purpose 
A Vegetable Organes which Separates Sulphur, ‘by A W 
Bennett Description of Zeegtatoa alba, an organism found in 
the effluent wate: from sewage-works, known as the “*sewage- 
fungus,” which has the pioperty of separating sulphur out of the 
organic matte: ın the water, or in the salt used ın piecipitating 
the sewage, in tne form of mmute sharply 1efnngent globules 
On the Coagulation of Blood, byePiof H N Martin and W 
H Howell —The blood of the Shder Te1apin, a turtle easily 
obtamable in Baltimore, had been used for a numba: of ex- 
periments, the object of which was to determine whether the 
views enteitained by Hammarsten o1 by Schmidt were most 
rehable The general conclusions went to show that phe views 
of Hammaisten were more in accordance with the results of 
these obseiveis ; 
Piof Schafe: asked if the authors had made any experiments 
with reference to the addition of lecithin and white corpuscles 
respectively to the blood plasma 
Piof Matin rephed that no experiments had been made with 
lecithin, but that he had found that the plasma did not clot 
when entirely fice from white c&puscles or a watery extract of 
them 
On the Blood of Limulus polyphemus, by Fiancis Gotch and 
J P Laws —The paper was chiefly interesting, as Prof Schafer 
1emaiked, on account of its indicating the combination of copper 
with a proteid 1eplacing the usual non 
On Vaso-motor Nerves, by Piof II P Bowditch —He gave an 
account of some experiments he had been making to aete:mine 
the need of vaso-motor neives He hgd employed an entuely 
new method, namely, the use of the plethysmogiaph 
Demonstration of the Co-ordinating Centres of Kronecker, by 
Piof T W Mils --This subject had been previously practically 
demonstyated to most of the physiologists present The view, 
in brief, held by Piof Kignecker 1s that there 1s conszituted in 
the ventricle of the dog’s heart a oentre which, when injured, 1s 
paralysed, and whose function of co-ordinating the muscular 
movements to form a beat 1s thus lost, the heart going into what 
is known as fibular contiaction, which is wholly insufacient to 
propel the blood through the body 
D: Martin had seen this phenomenon when working on the 
coronary aitery, and thought it due iather to injury of the 
ne1ves 
Piof Schafe: held a somewhat simular view 
Dr Bowditch asked if, as the injuries referred to were 
mostly superficial, they did not diffe: very much from the case 
in point, which was a deep injwy 
Prof McKendiick thought that if it was merely an injury of 
a nerve that caused the phenomenon, the heart might be brought 
' back to its natural action, while the fact was a dog’s heart, he 
understood, had never been recoveie 
Dı Mulls also stated that I®of Kaonecke: would, in conse- 
quence of injury of this centie, explain deaths fiom shght pucks 
of the heait, sadden death in heart disease m certain cases, and 
death from chloioform 
Prof Schafer thought that from MM dences it was clea 


fiom chloroform admumustration, inagmmuch as the phenomenon 
could itself be caused by the application of an electtic cuent 

Dr Osler thought the strength of cunent usually used by 
physicians m such cases was not so Strong as those Prof Schafer 
had in view 

On the Cardiac Neros of the Turtle, by Profs Kronecker 
and Mills —This communication went to show that in the sea 
turtle there were nerves whose function was perfectly analogous 
to that of the vagieand acceleiantesin mammals The course of 
these nerves varied a good deal in different species and in 
different individuals It had also been discovered that the 
pulsating great veins of the land tuitle were unde the influence 
of the vagus . a 

Prof Maitin had found in the Shder Ternapıin a ganglion, 
apparently answering to the thoracic ganglion of the dog, from 
which the accelerato, nerve passed to the heart 

On the Functions oÑ the Marginal Gonzolytion, by V Horsley 
and Piof Schafer —ghe object of their experiments was to ascey- 
tain the effect of stimulati@n of localised areas of the mangina] 
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convolution in the mqnkey, and then iesults filled up a gap in 
the well-known work of Fernie in that they weie able to show 
that removal of certain aieas, the excitation of which had pre- 
viously caused movements of muscles of the trunk, &c , on both 
sides led to paralysis of muscles of the trunk of such a “degree 
that the anımal was unable to stand By removal of the frontal 
lobes no paralysis of voluntary movements were obtained These 
results weie in opposition to those of Munk, of Beilin 

Ova of Monots emes —The President stated that he had a most 
unpoitant announcement to make He had just received a cable- 
giam fiom Sydney, fiom Piof Liveisidge, announcing that Mi 
Caldwell, the Balfour Student, who was sent out to Austialia to 
Inv estigate the mysteries in c$nection with the mammals of that 
„country, had discovered that the Monotiemes were oviparous 
"He did not consider that a more important telegram in a scientific 
sense had ever passed through the submarine cables before The 
Monotremes formed two families characterised by the duck- 
billed Platypus and an animal which was known to the Australians 
as the ant-eater These were the lowest forms of mammals, and 
it had never been known how they produced then young The 
extraordinary discovery was now made that these mammals laid 
eggs, and that the development of these eggs bore a close 1esem- 
blance to the development of the eggs of the Reptilia This dis- 
covery proved that these animals were more closely connected 
with the Sauropsida than with the Amphibia 

On Sensory Nes ve-Sacs an the Skin of Ammus, a Stlurod 
fish, and On the Function of the Au-Bladder in Amiurus, and 
ats Relationship to the Auditory Organ, by Prof R Ramsay 
Wright —He referred to the numerous species m North Ame- 
ucan fresh waters, and then remarkable uniformity, almost all 
belonging to one genus, Amuurus, while tiopical fresh waters 
teem with many diffarent genera differmg extiemely fi m each 
other ın form All the species, however, live m muddy waters, 
and, to make up fo: theevant of the powerful eyesight which 
characterises the salmon, aie provided with an exceedingly 
sensitive shin and with special tactile appendages on the head 
The lecture: desciibed the already hnown forms of sensory organs 
in the skin, and then pointed out that certain structuieswecalling 
the nerve-sacs of ganoid fishes, like the sturgeon and gar-pike, 
are scattered all over the botly fiom head to tatl, and both on 
the upper and lowe: suifaces This diffusion of these o1gans 18 
of interest as indicating probably an ancient type of their arrange- 
ment Ihe second point touched upon was the function of the 
an-bladder and its 1elationship to the auditory apparatus Prof 
Wnght believes the fish becomes sensible of alterations in the 
pressue of the suz:oungling water in the auditory apparatus, and 
suggested that the a-bladde: 1s also an important channel 
through which sounds are communicated to the terminal oigans 
of the auditory nerve 

In the discussion which followed Prof Alfred Haddon of 
Dublin confirmed the latte: point, and suggested that this 
particularly delicate apparatus for recervfAg sounds was piesent 
on account of the fact that tropical Siluroids, at any rate, aie 
capable of produeing soungs by means of a stiidulating apparatus, 
some forms of which he had himself described 





SECTION H—ANTHROPODOGS 


Mr Horatio HALE 1ead an interesting paper On the O7 2912 
of Wampum He said that amongst the Indians it 1epiesented 
mammon, o1 money, and “was equally valued It had once been 
actually accepted ın Massachusetts and New York as legal cu- 
1ency, owing to lack of silver, and was largely used in the Indian 
trade Wampum SUS A of a kind of bead or shell, but must 
not be confounded with the cowries of the East Indians on 
the sea-coast drove a large trade m this article, and Long 
Island was a mine of wealth The woid wampum was of 
Algonquin o1igin, and meant white The speaker explaimed the 
various uses to which this matenal was put® It was generally 
used in stings and belts, and at the great Iroquois ceremonies 
it was considered indispensable Blach wampum was moie 
valuable than white Of the many thousands of belts that had 
been known to exists during the Jast thfee centuries, scaicely fifty 
1emaimed, and Mr Hale r:egietted the dull indifference that had 
been displayed by the Americans with regard to this interesting 
and valuable maternal, valuable as forming a chionicle of the 
tribes who manufactur edethe belts Mr *Hale exhibited an his- 
storical belt of w ampum, composed of whit@bea-ds, with fow black 
squares, which, he said, represented fow towns This belt, he said, 
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was one hundied and sixty years old Another ang still more 
1emat able belt was also shown by the speaker, who explained 
the emblems upon it, which, he said, were intended to 1epiesent 
the signs of the Christian religion Tere were three crosses 
representing the Trinity, a lamb, executed ın a primitive manne, 
and a dove These objects, Mı Hale said, had been evidently 
suggested to the Indian aitist, who had done his best to lepresent 
them, but he said that his artistic powers should not be judged 
by this specimen The speake: also displayed some stiings of 
beads, and said that these were used in the Indian chants, the 
beads recalling certain verses to the smgens Mi Hale showed 
to the Section a photograph of some Indian chiefs of the sv 
nations who had met at Brantford and explained to him the 

meaning of then wampum belts Shell bead-, he said, were 
used in laige quantities by the mound-buideis, ‘and he agued 
that it was probable that the art of manufacturing this medium 
had descended to the modern tiibes from then more advanced 
ancestors Some beads, which had been found in an enormous 
burial-place in Orillia county by Mı Hirschfelder, were shown 
by Mı Hale, who said that these were undoubtedly used by the 
Hurons Crossing the Rocky Mountains, he said that wampum 
would be found in actual use, the material itself and the labour 
devoted to its ornamentation making it extiemely valuable 
Being susceptible of a high polish, ıt forms very handsome 
ornaments, and is better adapted for this purpose than for cur- 
rency, for which itis cumbersome Speaking of the amount of 
shell money possessed by the primitive Indians, Mi Hale said 
that the average man owned about one hundred dollars’ worth, 
that being, he said, about the value of two women, two grizzly 
bear shins, twenty-five cinnamon bear shins, 0l three ponies 
Mi Hale remmked on the districts in which wampum was found, 
and quoted some sentences fiom a woik of his own with regad 
to the discovery of wampum ın the Kingsmill Islands of Mıcıo- 
nesia in the Pacific Ocean There, he sard, he saw stings of 
alternate wooden and sLell beads He exhibited to the Section 
specimens of beads fiom the Kingsmill Islands and fiom Cal- 
fornia, some of these having lost their lu tre from the long time 
which they had been buried in a giave Mr Hale made some 
interesting remarks upon the history of Chinese money or 
“cash,” tracing its o1igin to the tortoise-shell disks used in 
earlier times Mock money, he said, was sometimes burnt at 
sacrifices, as the Californian Indians bunt then shell money 
at funerals He traced the passage of this curiency be- 
tween Asia and Ameca, showing how it could have been 
brought from one distiict to anothe. It was used, he said, by 
Indians in Eastein North America, those in California, the in- 
habitants of Micronesia, and the Chinese He thought that 
the monetary system was indigenous to China, and that by eaily 
intercourse ıt had been conveyed to this continent He noticed 
the fact that Chinese junks and Micronesian prows may have 
been wrecked on the westein shores of Ameca, and that then 
crews may have introduced the system of shell money amongst 
the Indians 

Major J W Powell 1ead a pape: on The Marriage Laws of 
the North Ameriwan Tribes In the couse of his observations, 
the speake1 remarked upon the custom of burying articles with 
the dead There were two classes of property amongst the 
Indians, communal, o1 that belonging to the tilbe, and personal, 
o1 that belonging to the individual In order to prevent 
controversy the latte: was buned with its owner With regard 
to the marnage laws, Majo1 Powell said there were many strange 
customs For instance, in some tribes, marriages were arranged 
by officers of the tiibe, and the choice of wife or husband*was 
limited to certain gioups of persons Manage was therefore 
not by peisonal choice, but by legal appointment But marnage 
could be performed by elopement, or running away, when, 1 
the couple could remain in safety fiom detection and punish- 
ment until after the day of jubilee, or the day when all offences 
are consideied forgiven, then that mariage would be considered 
legal Whves could also %e obtained by tual of battle, a contest 
of some kind, when the woman became the@helpmate of the 
victor There was also maiuage by capture The methods of 
obtainmg a wife were so common that the custom of marriage 
by legal appointment was much neglected But though this was 
the legal and prope: method, the others had become legalised 
by long custom, and now the capture, contest, o1 elopement 
were merely simulated 

Mi C A Huschfelder of Toronto, as representative of the 
Numismatic and Antiquarian Sgciety of Montreal, read a papei 
On Prehistoric Remains wn Canada The anuent 1emams of 
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Canada haye, as yet, been by no means satisfactouly examimed, 
and consequently but superficially descisbec , and although we 
have no stone iuins, still that does not detract from the interest 
of the piehistoric works, found scattered over varous sections of 
this country, which ar® well woithy of a thorough scientific 
examinatfon The forts, which were built principally of earth, 
although stone was not unfrequently used to some extent in their 
construction, are particularly mteresting from two pomts of 
view——viz the almost peifect symmetiical shape, and the advan- 
tageous positions which were invauably chosen As to the first- 
named featue, they bear a striking resemblance to the ancient 
earthworks of the Westein States, by which some wiiters have 
endeavoured to prove that tre authois of thcse works must have 
been advanced in certam sciences As to the situation of these 
forts, then ancient builders seem to have carefully studied locali- 
ties, and to have fully appreciated the advantages to be gained 
thereby, as the situations chosen were invaiably such as ethe: to 
command a view foi a long distance ove: the country, or, 1f near 
the watei, to be so constructed that a fleet of canoes could be 
seen a long distance away, so that sudden attacks by water would 
beimpracticable ‘The forts were generally made either circular 
or oval, although one o1 two surveyed were crescent or semi- 
cnculat, the form probably depending upon the lay of the land, 
and it 1s very singula: that there has not been, to my know- 
ledge, a single fort discovered in Canada which even approaches 
a squaie Entienchments seem to have been a not uncommon 
mode of defence, and have every appearance of being anterior to 
the wall o1 embankment forts, the laigest one surveyed was 
half a mile in circumference, of a circular form, and, judging by 
counting the concentuic ungs of tiees growing right m the ditch, 
which must have giown after the fort was constructed, also by 
decayed vegetable-matter and other evidences, was computed to 
be fiom 800 to roco yems old Ancient burial-places may be 
classed u der thiee heads—mounds, ossuaties, and single graves 

Mounds are not of fiequent occurrence in Canada, aud all 
which have so far been examined have contained human bones, 
proving that they were used as burial repositories These tumuli 
{if they may be so teamed) aie not by any means laige, they 
geneially measure about 100 feet ın cucumference, and are only 
about 5 feet ugh The dead seem to have been buned without 
any regular system, each mound containing from sia to twelve 
bodies The ossuaries are piobably the most interesting re- 
mains we have They consist of 1ound symmetrical holes dug 
to the iequued depth, and mto which the bodies were promis- 
cuously deposited , some of the larger ones contam the :emains 
of several thousand bodies The single graves ate the most 
oidinaiy remains we have, and are generally found on high 
ground, a hill-top being a favoante site In dwelling upon 
sepulture, I trust to be able to show cleaily that the buual of 
articles with the dead was not so much a religious act as a mark 
ofiespect to the dead The archeological relics of Canada have 
never been fully described, and are desei ving of a higher 1ank, ina 
scientific sense, than has as yet been accorded them We havea 
grand field to work m, and the articles we find well repay us for 
the trouble taken The aborigines of Amenica are undoubtedly 
the fathers of smoking, and the elaborate workmanship which 
was bestowed upon then pipes shows the important place it 
took im their every-day lfe There are no articles found which 
so well portray the abouginal ingenuity as the pipes Animals, 
birds, reptiles, and the human physiognon y are all carved upon 
the bowls and stems with Iife-lke accurateness Many speci- 
mens found would tiouble a clevei artisan of the present day to 
duplicate, allowing him all the modein tools to work with, 
because stones, tools, ornaments of various kinds, &c, were 
also manufactured with a precision simply perfect , and, strange 


wo say, 1tseems to have been a matter of little moment whether 


they worked the hardest or softest quahties Pottery, shell, and 
bone were extensively used in the manufacture of articles for 
their every-day life, whether fo. ornaments or necessary utensils , 
coppe: was also utilised to some exéent, principally for tools, 
ornaments, and sgvoid-blades , the ore was merely pounded into 
the required sh@pe Shells, which must have been brought a 
distance of nearly 2000 miles, are sometimes found mm graves, 
evidencing the extraordinary fact that a trade must have been 
cariied on between the aborigines of the norta and those of the 
south, which, extending over such a vast distance, and with 
their primitive mode of travelling, must have made the articles 
exchanged of great value The wampum was probably nearly 
altogether carved from these foreign shells 

Major] W Powell, U S AÌ read a pape: on The Classif- 
sation of North American Languages, Major Powell said that 
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in his 1emaiks he would confine himself to those languages 
which possessed at least a thousand woids* Poimting to a map 
of the Umited States on which the distribution of the languages 
was markea, the speaker said that there were fou great distinc- 
tive tongues or. the continent, the Algonquian, the Shoshonian, 
the Siouan, and the Athabascan ‘The classification of these 
languages was impossible, he said, but we cofi.d classify 
the ats, the habits, the philosophy of the peoples He 1e- 
maiked on the fact that gammars and dictionaries, books, 
and even newspapeis, weie published ın some of the Siouan 
languages, tne Dakotan for instance For the purpose of con- 
venience and study of the North American languages, rules had 
been diawn up and adopted, which rules were read and com- 
mented upon by Majo: Powell One of these was that family 
names should not be iecognised if they consisted of more than 
one woid, and anothe: that all tribal names should terminate in 
“an” as Algonquian and Shoshonian These were highly 
necessary to prevent confusion The speaker desciibed the diffi- 
culty he had expenenced in classifying the different names diurmg 
the past fifteen yeas, and remarked that the affinities of various 
languages were not yet practically determined Within a yea, 
the woik, he hoped, would be completed, as far as the United 
States were concerned, but it would take some years before the 
work fo. the North Ameiican continent was concluded Fom 
gentlemen were now 1n the field engaged in collecting vocabu- 
lanes for this purpose Remaking on the likeness between the 
wo1ds “kayak” and ‘‘ caique,” Major Powell said that it could 
be imagined how extremely difficult it was to decide upon such 
a matter, there being, fo. mstance, eighty languages in North 


America which possess no affinities with each othe: Grammatic 
affinities might exist, but none closer He thought that early 
arts could not be relied upon to connect peoples Institutions 


and languages were moie valuable and lasting helps to classify 
nations, the latter especially so Finally, the speaker said that, 
as there were exghty different stocks of languages and the same 
number of mythologies, ıt would bea long time before then 
labous were completed 

Mr Rosefeldt observed that, although he had hved among 
the Indians fo. some years, he had never met with an Indian 
who could pronounce the fetter R e In this they were like the 
Chinese, and therefore might have mgiated into Ameuica by 
way of Behring Straits He elated an incident which occured 
during his residence amongst the Indians One of them asking 
him to what family he (the speaker) belonged, Mr Rosefeldt 
1ephed, the fox, as this animal occuned m his coat-of-arms 
The Indian said, ‘‘ Then I must be yom ‘ pickanniny,’ ” or son, 
showmg the figure of a snake on his arm,’ ‘‘as the snake 1s the 
son of the fox!” This showed that the Indians imagined that 
they derived their descent from various animals 

Mrs Ermime A Smith read a paper Ox the Customs and 
Language of the Iroquois Some years ago Mrs Smith was 
received into the tiibe ef the Tuscaroras, and adopted as a sister 
by one of the chiefs of that nation An assemblage was held 
to do honowm to this auspicious event, and a handsome bead- 
woik diess was prepared fo. Mrs “Smith The chief who 
adopted he: being one of the % Bear” family, she also became 
a Bear Mrs Smith made some interesting 1emarks upon 
the costumes and upon the gambling habits of the Indians, and 
showed some of the eilver biooches used by them as stakes in 
the games A hau ‘‘ waterfall,” com f some five hundred 
scalps jomed together, was exhibited, as well as the temperance 
banne: of the Tuscaioias , this bore aeude 1epiesentation of the 
Ameiican eagle destroying the demon of intempeiance, with 
six stars of the six nations, and figues of the animals which ae 
symbols of the tribes Woticing tif: constuction of the ho- 
quoan language, Mrs Smith said that theire weie two so-called 
gendeis, noble and ignoble ,_the former comprised God, men, 
and angels, and the latter demons, the lower animals male and 
female, manimate objects, and ‘‘women, children, and other 
chattels ” 2 

Mr F H Cushing ead a paper Ov the Development of In- 
dustrial and Ornamental Att among the Zunts of New Mexico 
The speaker’s 1emarks were ilustiated by numerous specimens 
of pottery ard cther kinds of work done by the Indians Mi 
Cusning said that by adoption of the Zun language, customs, 
habits of Irving, and costume, to the minutest particular, he had 
been enabled to obtain a vast amount of information regarding 
these people—descendgnts, as he said, of the ‘‘ Pueblo Indians ” 
The word ‘ Pueblo,” he explained, waf applied to a nation who 
lived ın communal dwelimes He brought forward evidence, 
linguistic and otherwise, to prove the descent of the Zunis from 
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_these 1aces He described the causes that led to the aichitectuie 
of the petty clans, such as a need of protection which induced 
them to seek the caves im cliffs, and tiaced the history of the 
‘‘ Pueblo” or communal dwellings The art of pottery, he 
said, was piactised in the “‘ Pueblo” disttict to a very great 
extent He gave an interesting account of the formation of the 
Zuni gourds, or wate: vessels, showing how they were covered 
with wickerwork ın ordei to preserve them Basket-woik ves- 
sels were also used, these latte: beng covered with a prepaiation 
of clay in order to prevent the escape of the contents Mineral 
coal was used in the manufactme of earthenware vessels and also 
upon the corrugated surface given to the bowls A curious fact 
with regaid to the food utensas of the Zunis was that they re- 
gard the bowls they make as possessing something in the natwe 
of hfe or spnit They place food and wate: near the vessel, and 
as a woman completes it she imagines she has made something 
lke acieated being The different sounds made by the pots as 
they me styuch, or as then contents boul, for instance, are be- 
isd to be the voices of the bemgs which aie associated with 
the vessels Apertmes or blank spaces are left for the escape of 
this spirit. A Zuni woman, as she closes the apex of a pointed 
clay vessel, tuns her eyes away, and says that it 1s ‘‘ fea ful” to 
watch this operation She thinks that if she knowingly (that 1s 
in her sight) closes this oufice, which she regards as a souce of 
life, the souice of life in heiself may be closed, and that she may 
be debaned from the puvilege of thild-beaiing Othe: evils are 
also expected to follow if che does not tuin away as she com- 
pletes the vessel’s shape by closing the apex The Zunis, m 1e- 
presenting anfmals, always show a kind of line o1 passage lead- 
ing fiom the thioat to the heart, and cannot be induced to dis- 
pense with this line in any pictorial 1epiesentation of animals 
In conclusion, the 1eade: of the pape: 1eferred to the probable 
ongm of the shapes used ın the pottery of America 

Di Damel Wilson thengead a pape: on Zhe Hut on-lroquots, 
a Typical Race of Ame taan Aborigines —He 1emarked upon the 
natural boundaries of counties, and the difficultes they pie- 
sented to nomadic iaces East of the Rocky Mountains the 
ethnology was compatatively simple ‘There weie bug thiee 
giéat races o1 families, the loquois, the Algonquin, and the 
Athabascan The Blackfeet evere, however, a different 1ace, 
and possessed different characteristics West of the Rochy 
Mountains the subdivisions were more numerous, but not so 
large He mentioned the valuable though imperfect vocabulary 
of Jacques Cartier, which showed something of the language 
used by the Iroquois o Six Nations He enumerated the 
nations of which this confederation was composed, and 1emarked 
upon the localities in which they hved The o1ginal native 
population of this part of Canada, Dr Whlson said, was the 
Hiwon-lhoquois They were found in the valley of the St 
Lawience by the early explorers Some of them had been 
driven out and had ietuned to Canada at the time of the 
Amenican Revolution, in one case, he saidy binging with them 
the silve. communion service given to the Mohawk chuch by 
Queen Anne, and now used in the Tuscarora church Di 
Wilson refered to the Indifins of Lorette and of Ande:don as 
representing the ancient typeof Mirons These people, he said, 
believed that then ancestors came fiom the neghbouhood of 
the ‘‘great sea” o1 the Atlantic The speaker then showed a 
shull, probably that gf a Hochelaga India&t, which had been 
found nea: this spot Phe said, presented all the types of 
the Hwoniace He contended that 1t was a Huron people that 
had been found here by Ja@jues Cartier, though he said that the 
funeral customs of that nation did not seem to have been pac- 
tised m this distuuct These funeral customs, and the ceremony 
of the ‘‘feast of the dead’® were descitbed m an inteiestmg 
manne) bythe Piofessor Dı Wialson 1emaiked upon the want 
of knowlege of metallugy shown by the inhabitants of North 
Ameca, and the general slow progress in civilisation which was 
displayed by these people, Coppe: in laige quantities was ready 
to their hand, but no trace of its being used wes found, and the 
application of fire to the metal seemed not to bethought of He 
noticed the earth-woiks of the Ohio Valley, which he said should 
be visited by the Buitish visitois before then ietuin to Ewmope 
He concluded by iefeiiing to the influemce that the half breed 
population of Manitoba might have in futme times upon the 
inhabatants 

Dr Tylo, afte: expressing his thanks to Prof Wilson fo: his 
communication, called upon Mr Horatioellale to make some 
remarks upon the subjects on which the last peake: had touched 
This Mi Hale did, saying that the trddition amongst the Hurons 
was that then ancestors had moved westward from the districts 


eee NE A a e m INR A a thin MRAAANinAm RAW 


in which they weie found by Cartei With 1egaid to the ques- 
tion of the language of the Huions 1s compared with that of the 
Tioquois, Mı Hale read a lette: from the Hon Judge Force, of 
Cincinnati, who had studied this subject Mr Hale also made 
some interesting observations on the difference of pronypciation 
between these people, his remarks being listened to with deep 
attention 

Piof G Lawson read a paper on food Plants used by the 
indians The Professor began by remaiking on the various 
berries that weie found on this continent, as well as the numbers 
of nut-beaing trees He showed that the wants of the abor- 
gines would be supplied by the natural pioducts of the woods 
and fields, and spoke paiticulaily of the wild potato of Nova 
Scotia, which was so well known among the Indians Other 
plants noticed were the bean, fields planted with this vegetable 
being found by Columbus and by Jacques Cartier, and maize, 
which was also much used Beans were giown among the 
Indian coin, which formed the main crop Evidence showed 
that plants like melons, pumpkins, and otheis of the same nature 
were cultivated by the Indians Columbus, in 1492, found these 
plants surrounding Indian villages in such a condition as proved 
that they were cared for 

Lieut A W Greely exhibited a collection of photographs of 
Esquimaux 1elics 

Lieut P H Ray read a pape: On the Habets and Customs of 
the dnu of the Western Shore and Punt Barrow Many of the 
natives had been measwed, and it was found that the tallest 
height was 5 feet 10 inches, and the lowest 5 feet x inch This 
was muh higher than the natives of Greenland Then powers 
of endmance weie wonderful Manage laws they had none 
the contiact was severed at will They neve: quanelled o1 
entered upon any contioveisy, and weie extremely kind to then 
parents Lieut Ray described the manner in which these 
people prepared their food for travelling, and m which they cap- 
tured the reindeer and the seal Though they did not beheve 
in a future existence, they were intensely supeistitious, as Lieut 
Ray found when he learned their language, and they paid great 
veneiation to the oldest of their women He thought these 
people the most piimitive that white people had eve: come in 
contact with 

Mı R Law read a paper by himself and Mr J Horsfall, 
On Some Small Flint Implemen’s fod beneath Peat on Several 
Elevated Points of the Pennine Chain lying between Hudde sfied 
and Oldham —Mi Law intioduced his subject by saying that, 
though perhaps of a local nature, it might be mteresting In the 
course of Ins pape: he said that the flint implements which had 
been discovered had been submitted to competent authouities, 
and ıt was considered that they were the smallest eve: discovered 
in England They were supposed to have been carving ımple- 
ments, and some of them weie not move than one inch in 
length and a quate: of an inch m bieadth, while they were 
carefully marked and chipped on the edges The speaker 
concluded by desciibing the moorland country and geological, 
characte: of the soil m which these implements were found 
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Annalen der Physik und Chemie, No 8, Tuly 1 —On a new 
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boiling-point, by Nik von Klobukow (ro figures and a table} —On 
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influencesof density ‘on the viscosity of droppmg liquids, by E 

Warburg and J Sachs —On the conductibility of heat of tour- 
malne, by Fianz Stenger (2 figures) —-The expansion of ciystals 
by heat, by Eug Blasyus (3 figues) —On the passage of electi- 
city in gas, by F Nair (with tables) —-Remarkxs on the tesist- 
ance box of Siemens and Halske, by E Doin (4 figures) —On 
the known dichiomatic colom-systems, by Ar-hur Konig (1 figue) 

~-On the sensibility of normal eyes for the perception of light of 
lonz wave-length, by Aiıthu Konig and Comad Dieterici (1 Agwe 
and tables) —Metallic and ‘total 1eflection of 1sotiopic media 
explained by means of Neumann’s system, by E Kettele: — 
Experimental determination of the wave-leigta of the mvisible 
pusmatic spechum, by S P Langley (5 figures and table) — 
Demonstiation 1eseaich on the relation betvveen light polaused 
by ieflection and by iefiaction, by G Kieb» (a figmes} —On a 
fieezing apparatus, by E Lommel (1 figuie) 


Fournal de Physique théorique et appligquee, August —On 
the electric conductibility of very weak saline solutions, by 
M E Bouty (7 pats, 30 pages, with figmes and tables) —The 
influence of heat and magnetism on the electiizal 1esistance of 
bismuth, by M A Righi —Vauiation in the physical properties 
of bismuth placed in a magnetic field, by M Huion —Vanta- 
tion of the resistance of bismuth and some alloys with the tem- 
perature, by M A Leduc —On some eaperiments illustrating 
an explanation of Hall’s phenomenon, by Shelfoid Bidwell — 
Note on Hall’s phenomenon, by He:be:t Tom.imson —The ex- 
plosive wave, by MM Berthelot and Vieille —-Researches on the 
compuessibility of gases,by E H Amagat —Memon onthe com- 
piessibility of an and carbonic acid at I, 8, anc from 20 to 300 
atmospheres, by E H Amagat —On a new form of the tela- 
tion (pur) =o, relating to gases, and on the law of the 
expansion of these bodies at constant volune, by E H Amagat 


SOCIETIES AND ACADEMIES 
SYDNEY 


Royal Society of New South Wales, August 6 —H C 
Russell, B A, President, in the chan —~Four new members 
wee elected Donation, received consisted of 327 vols and 
pamphlets, forty-six anthiopological photographs, and a collec- 
tion of fossils —-A pape: wes read by Mr Lawience Hargiave 
on the trochoided plane The pape: was explanatory of some 
models of animal, piogression exhibited by the author before the 
Society, and gave in detail the opmions and deductions he had 
formed fiom his observations of the natural motions of animals 
Che author was of opinion that there was evidence to show that 
Natwie almost universally used the tiochuided plæne fo: the tians- 
mission of force, and that its use by man openec up a wide field 
for engineeis , he asked the opinion of the membeis whether 
there were grounds for believing that the t.ochoided plane was a 
distinct mechanical power, and if not under what head they 
classed ıt 

PARIS 


Academy of Sciences, September 29 —M. Rolland, Pre 
sident, in the chan —Remarks ın connection wih a work ‘On 
the Ougın of the Eath,” presented to the Academy by M 
Faye The book 1s descııbed as mamly huistaical, recording 
the various theories on the cosmogony of the universe that have 
prevailed from primitive times down to the present day —Ob- 
servations on a preceding communication dealing with the theory 
of thé form of the planets, by M F Tisserand —On the vege- 
tation of the Amaranthacee distribution of tne fundamental 
substances amongst the various parts of this family of plants and 
its congeners at the various periods of their growth, by MM 
Beithelot and André —A simple piocess for effecting the separa- 
tion of cerium and thorum from mixtures ım which these ele- 
ments are found, by M Lecoq de Boisbaudran —On the solu- 
bility of the prussiate of gallium , rectifica-ion of a previous 
communication by M Lecoq de Boisbaudran.—-On the tiinomial 
linear equation matiices of any order, by Prof Sylvester — 
Report of the Commissioners, MM Bouley, Bert, Gosselin, 
Maey, Pasteur, Vulpian, and Richet, on varians communica- 
tions touching the treatment of cholera Of the aight communi- 
cations received since the last report, five are undeseiving of 
mention The three othets are rather thecietrcal than practi- 
cal, end that of Di Pereda y Sanchez alone seems to 
contain a few suggestions woithy of further consideration 
-~On the second expe1imentgmade by MM Tissandie: brothers 
to popel a sciew balloon by means of eleztiucity, by M G 
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Tissandier This tnal, made on September: 26 at Auteuil 
with ımpoved appliances, yielded all the results that could be 
expected fiom a balloon constiucted with an exclusive view to 
experimental study The vessel proved perfectly stable, obeying 
every movement of the 1uddei, and enabling the aeronauts to 
execute numerous manceuvies ın various directions above Paris 

—Obsei vations of Barnard s comet and of Luthe1’$ planet made 
at the Observatory of Nice, by M Perrotin Observations of 
Wolfs comet made at the Paris Observatory (equatorial of the 
West Tower), by M G Bigouidan —Obseivations of the same 
comet made at the Paris Observatory (equatorial coudé), by M 

Pé:igaud -Observations of the same comet made on September 
21 at the Observatory of Boideanx with the meuidiin circle, by 
M Couty-—-Note on the group of points in involution 
maiked on a surface, by M Le Paige —Description of a 
new polansing pusm piesenting some advantages over those 
of Nicol and of Haitnack and Prazmowski, by M E Bertiand 

—Note on the pioducts obtamed fiom tellunam acted 
on by nituc acid, by MM D Kiem and J Morel —@n the 
employment of the sulphate of copper (blue vitriol) for the 
destiuction af mildew, by M Ad Peuey Vines recently 
tieated with this solution in the department of Saône-et-Loire 
were everywhere distinguished fiom the suiounding plants by 
the bight gieen colour and healthy appeaiange of then foliage 

But this 1emedy seems to be efficacious only in the case of young 
vines fiom fou to six years okd —Repoit on the present climatic 
conditions and sanitary state of thé isthmus of Panama, by M 

R Regne: The prevailing notions regarding the insalubuity 
of this 1egion appear to be unfounded, Its temperature varies 
from 24° to 30° C in winter, rising to 35° m summe The 
climate 1s hot and moist, with two seasons, summer and winter, 
the latter being the rainy season and the shoiter of the two 

Although the chmate does not pioduct the same depiessing 
effect on Europeans as many other tropical count-les, certain 
hygienic precautions should be take and sciupulously observed 

Two laige hospitals, one at Panama, the othe: at Colon, have 
been erected for the treatment of the men at present employed 
10 the constiuction of the canal A health iesort has also been 
established at Taboga, and these various measuies are stated to 
have ieduced the mortafity almogt to a lower rate than in many 
gieat centres cf industry It ıs at present about 2 5 per cent, a 
pioportion not exceeding the average of European countries 
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HANDBOOK OF BOTANY 


Handbuch der Botantk Y and Il Herausgegeben von 
Dr A Schenk (Bieslau Verlag von Eduard Tre- 
wendt, 1879-1882 ) 


S early as 1861 1t had become apparent to certain 
leading German botanists that the hmuts of their sc1- 
ence had been so far extended as to make ıt impossible for 
one wiiter to treat the whole subject with such uniformity 
and thoroughness as is 1equired in the composition of a 
stanglard etext-book, including the substance of the facts 
well ascertained up to the date of itsissue Accordingly 
Hofmeister, with the assistance of others, and especially 
of Sachs and De Bary, planned a joint “ Handbook of 
Physiological Botany,” and though, owing to the diffi- 
culties which “are always hable to attend joint author- 
ship, the parts written by tht several contmbutors were 
issued at various dates from 1865 to 1877, and though 
some of the paits included in the original scheme 
neve: appeared at all, those published are togethe: the 
result of the most considerable attempt hitherto made 
to issue a comprehensive and standard Text-book of 
Physiological Botany . During the twenty years which 
have followed the adoption of this plan by Hofmeister and 
his colleagues unprecedented advance has been made in 
the science, and 1t is thus still more necessary than, before 
that the task of authorship of a compiehensive handbook 
should be divided The “Handbook of Botany,” which 
is in course of issue by Prof Schenk, and of which two 
volumes are alieady complete, is a second attempt, some- 
what similar in idea to that of Hofmeister, though differ- 
ing from ıt m many points The staff of authors is larger, 
and since the space alotted to the several authors 1s less, 
greater uniformity in date of issue has been attained , 
there ıs, however, in Schenk’s “Handbook” no pre- 
arranged and well-balanced plan of the ground to be 
covered, or at least the first two volumes give no clue to 
any such plan Each aiticle appears to be independent 
of its neighbours and myst be regarded as a separate 
essay on a definitely circumscgibed, and ın some cases a 
very limited, branch of the science Since this 1s the 
case, it is clear that the “ Handbook” cannot be used by 
beginners as a text f the science , it 1s suited rather 
to specialists, and others who may desire special infor- 
mation on the subjects which are treated To these the 
book will be of the gieatest use and imterest, since the 
articles are written by well-known men, who have made 
the subjects of their essays therr special study 
It will be rmpossible here to discuss each of the articles 
in detail, nor indeed will it be necessary to do so, since 
in more cases than dne the articles aye in the main 
useful epitomes of more extended works already well 
known to the public , 1n other cases, however, the articles 
are the result of fresh constructive work While those of 
the former category*will be merely named, those of the 
latter order demand more careful attention 
The first article, entitled “ Die Wechselbeziehungen 
zwischen den Blumen uwd thre Kreuzting vermittelnden 
Insekten,” 1s by Dr Hermann Meller, whose name will 
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be sufficient guarantee of its excellence , while x 1s witten 
in such a style as to interest those who have not made 
botany their special study It 1s followed by a short 
aiticle by Prof Drude on Insectivorous Plants The 
essay on the Vascular Cryptogams, by Dr Sadebeck, 15 
one of the most important of the whole series the author 
gives a concise account of the chief facts hitherto ascer- ® 
tained, and has arranged them on a plan which 1s well 
suited to their comparative treatment After a short 
general description of the cycle of hfe as found in these 
plants, he treats ın the first section of the spore, germina- 
tion, the prothallus with the sexual organs, and the 
embryo, while the second section 1s devoted to the vege- 
tative organs and the sporangia Each organ 1s descnibed 
successively, as fai as it 1s known, in the various forms of 
vascular Crvptogams, and thus the comparison of details 
of structure and development of each organ in various 
groups ıs made more easy than is usually the case in 
other works Then follows an article by Piof Frank 
under the heading “ Die Pflanzenkrankheiten” , this may 
be regaided as a useful abstract of his more extended 
woik on the same subject, which 1s already well known to 
botanists The first volume is brought to a conclusion by 
an article on the Morphology of Phanerogams, by Prof 
Drude It has been the object of the author to furnish a 
compendium of the external conformation of flowering 
plants, and their sexual organs, reference being made to 
their comparative anatomy and development At the 
present day this object is in itself unsatisfactory to gain 
a true insight into the morphology of Phanerogams refer- 
ence must necessarily be made to the lower forms, and 
the want of such 1eference and compatison 1s apparent 
throughout this article, especially in that part of ıt which 
1s devoted to the morphology of the flower 

The second volume includes, in the firs? place, a treatise - 
on Vegetable Physiology, by Detmer, which has labomed 
under the disadvantage of being published almost simul- 
taneously with the excellent lectures of Prof Sachs on the 
same subject It 1s followed by Falkenberg’s essay, 
headed “ Die Algen ım weitesten Sinne,” which is one of 
the most important of the whole series In the introduc- 
tion he shows how the classification of the Thallophytes 
proposed by Cohn ın 1872, and adopted by Sachs, led the 
way to the system of classification proposed by De Bary 
for the Fungi, this writer, after excluding the Myxo- 
mycetes and Schizomycetes, recognises that the various 
remaining groups of Fungi may be regarded according to 
their morphological characters as a natural series Falk- 
enberg treats the Algæ in a similar way, he strips.off 
from the whole series of chlorophyli-containing Thallo- 
phytes (to which the term Algae in its widest sense may 
be applied) certain outlying groups, viz the Diatomacee, 
Schizophycez, and Floridea , the remaining Chlorophycez 
and Melanophyceze together form that senes which he 
terms the Alew zn the warrower sense Adopting this 
general method, the author has constructed #®0mpendious 
description of the whole senes of Algee, which will well 
repay those who read it The essay on the Muscinez, by 
Goebel, ıs wiitten ın a similar spirit to that of the article 
which precedes it, and can be well recommended as 
giving the best concise account of the morphology’ and 
development of that class hitherto published The article 
by Prof Pfitzer on the Diatomacez will be welcomed, as 
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giving in ‘an accessible form a detailed account of the 
structure of these plants from the pen of one who has 
already distinguished, himself in this field The second 
volume 1# brought to a close by a treatise by Haberlandt 
named “Die physiologischen Leistungen der Pflanzen- 
gewebe,” a subject well suited to one of the Schwen- 
denerian school, to which its author belongs Anatomical 
facts, many of which are already well known, are heie 
placed before the reader in the light of the anatomico- 
physiological method, which the pupils of Schwendener 
claim as having been initiated by him m 1874 

From what has been already said, it 1s clear that this 
“ Handbook” will, by the individual worth of many of its 
articles, take a prominent place among standard botanical 
works, and will undoubtedly be of great service to ad- 
vanced students Further volumes are still ın progress, 
and the appearance of their successive numbers will be 
looked forward to with interest FOB 


OUR BOOK SHELF 


A Synopsis of the British Mosses By Z. P Hobkirk, 
FLS Second Edition 8vo, 240 pages (London 
L Reeve and Co, 1884) 


THIS is a new edition of a work that appeared originally 
in 1873 There is no other recent handbook of British 
mosses, so that it has had the field ent.rely to itself, and 
has had a large circulation amongst our home collectors 
It is a cheap working handbook, something on the scale 
of Babington’s “ Manual of the British F owering Plants 
and Ferns,” without any figures, but with full diagnostic 
characters of all the indigenous genera and species 
Britain is exceptionally rich im mosses, and in this new 
edition 129 genera and §76 species are enumerated and 
described, with a shout notice of locality 

Mr Hobkirk is well known as an excellent practical 
bryologist of many years’ experience He has not 
attempted eithe: in this or the previous edition to intro- 
duce any novelty in classification In the first edition he 
followed Wilson closely, and Wilson in his turn deviated 
but httle in arrangement, nomenclature, erd the circum- 
scription of genera and species from the great standaid 
work on the mosses of the whole of Europe, the mag- 
nificent “ Bryologia Europea” of Bruch and Schimper, 
which contains elaborate figures of every known species 
In this second edition Mr Hobkirk has a'‘tered his classi- 
fication to correspond with that of Jaegers “ Adumbratio 
Muscorum, ’ a change which we consider of very doubtful 
utility, as ıt has the effect of makimg the preliminary 
synopsis much more elaborate and more difficult for a 
beginner to understand and use 

fin illustrated work on British mosses brought up to 
the standard of Bruch and Schimper has been greatly 
waited Now, Dr Braithwaite is bringing out m parts 
a work of this character, with admutable original drawings 
and detailed descriptions At the present time this is 
about one-third completed, and it 1s greatly to be hoped 
he may have health and strength to finishit For any 
one needing a cheap working handbook we can cordially 
recommend the present book It contains a brief glossary 
of terms Only the names th& are adopted are given, 
without any@ynonyms One fault in the preliminary key 
that will puzzle a beginner, is the wart of definitions for 
the two primary divisions—Saccomitr.a and Stegomitnia 
Another point that without explanation will hkely puzzle 
students 1s that the authorities cited for 2ach species are 
those of the author who first used the specific name, taken 
quite independently of the genus under which ıt 1s now 
placed, so that, for instance, Linnzeus ıs cited as the 
authouty for Lucladtun? verticillatum, when the genus 
Eucladiurg was first characterised by Bruch and Schimper 
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half a century after Linnzeus died The orthodox plan is 
to cite the au-hority for genus and speties combined 
‘ J G BAKER 


Our Insect Ales By Theodore Wood  8vo, pp 1-238 
(London Society for Promoting Chnstian Knowledge, 
1884 ) 


WRITERS on popular entomology are hard driven now- 

aday to find titles for their works, or subjects that have not 
already been worn to shreds by pievious authors To be 
successful they must possess the same talent that enables 
a chef-de cuisne to contrive ane exirée from the same ma- 

terials, so disguised by name and sauces as to lead his 
patrons to ccnsider they are partaking of a new dish The 

author of this nicely got up httle book has evidently felt 
himself in such a position, but on the whole he has suc- 
ceeded very well, the more so because there are fawer eyrors 
than ordinanly exist in popular entomological works He 
takes as his standpoint the fact that very many insects are 
indisputably serviceable some by 11dding the world of 
putiid or urhealthy organic matters, both animal and 
vegetable , some by destroying other insegts undoubtedly 
noxious Tne result is that we get here a series of 
histories of zndividuals or groups detailed ın popula lan- 
guage, often from personal observation, and for the most 
part well illustrated by woodcuts The author evidently 
feels himself most at home ın dealing wit the Coka- 
pltera, and, as we think, judiciously takes up the position 
that bark-beetles and wood-borers are scavengers, seek- 
ing to devaur what is already morbid, and are not the 
cause of decay in the trees in which they are found We 
fail to follow his account of the mechanism by which the 
chick-beetles (p 207) perform that acrobatic movement 
so familiar z0 our childhood in the shape of the “jump- 
ing fieg”, to our mind the “mucro” that 1s the chief 
agent in this action isnot “elastic” Why are the 4f/zs- 
parasites krown as Ap/udiusestated to be Chalerdide (p 

168)? Whrisa Syrphus laiva figured (p 160) as that of 
a “Golden-Eye,” or “Lace-Wing”? The introductory 
remarks ard the concluding notes Contain some very 
judicious reasoning on the am and purpose of entomo- 
logical studies, and we sincerely wish we could agree 
with the author (p 236) that collectors, as opposed to 
students, are “now in avery small minority”, a vast ım- 
provement zowaids this end has undoubtedly taken place 
latterly, but the time for congirtulation has not yet 
arlived The Society under whose auspices this little 
book 1s pubhshed@has done much towards popularising 
natural history in this country , this work may be classed 
amongst the best of the sexes, gnd no doubt in a second 
edition the author will revise ıt and rectify a few palpable 
errors m 





LETTERS TO T DITOR 


[The Editor doesnot hold himself responsible for opinions expressed 
by his ccrrespondents Netthemcan he undetake to retuin, 
or to correspond with the wreters of, rejected manuscripts 
No notice ws taken of anonymous communications 

[The Editor urgently requests coveespondents to keep ther letters 
as shor? as possible The pressure on hts space 1s so great 
that 3t cs wnposstble otherwise to insure the appearance even 
of communications contaimng utterestingand novel facts ] 


Shifting of the Earth’s Axis 


Having quoted the Greenwich observations 30 often, and 
with all respect, during the last twenty years, in my several 
Great-Pyramid publications, as showing that there is a slow 
shifting of the earth’s,axis gomg on, with the effect of altering 
the latitude of places minutely from agè to age (see more espe- 
cially p 81 of fowth edition of ‘f Oum Inheitance in the Great 
Pyramid ”), I cannot 1emain unconceined when the present ener- 
getic Astronomer-Royal comes out so very positively with the 
statement that the Gieenwich obsefVvations of the last forty-seven 
years (whica he confine himself to} show nothing of the kand, 
and that there is no such movement of the earth’s axis gomg on 
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At least so I undeistand his letteı im NATURE, vol xxx p 536 
If that statement or fonclusion 1s perfectly correct, I must of 
course allude to it in the next edition of my Pyramid book, 
and adopt its corrections, whateve: they may lead to, so that itis 
well at once to ask any further questions which seem demanded 
for full tust and credibility 

That the “obseivations made at Gieenwich duung the last 
forty-seven years, when computed as the said Astronomei-Royal 
has computed them, do not show any change of latitude during 
that space of time, no one is more ieady to allow most honom- 
ably than myself But before we can admit that that result, 
pure and siinple, absolutely establishes the non-shifting of the 
earth’s axis of 1otation, two wore things at least must come 
about, viz — 

Fust, the Astionomei-Royal must attack and demolish the 
observations and calculations made at the meat Russian Ob- 
servatory of Pulkowa, which show that such a change, at the 
1ate of about one foot per annum, has been gong on through 
the la$t quarter of a century, and are even believed ın Amenica 
to be moire accurate than the Greenwich obseivations And 

Second, he must take up, and similarly destioy, the testrmony 
of the eailie: Greenwich observations themselves, before these 
last forty-seven years of his own computation began 

Now those earlyr Greenwich obseivations were so remarkable 
fo. what they did indicate ım their own time, that I may freely 
mention now, seeing that all the “parties me dead, that some- 
where about 1836, Su Thontas, then Mı Maclear, at the Royal 
Observatory, Cape of Good Hope, 1eceived a private lette: fiom 
Thomas Glanville Taylor, Honomable East India Company’s 
Astronome: at Madras—and earlier an assistant at the Royal 
Observatory, Gieenwich—stating his belief that the latitude of 
the Buitish National Obseivatory was contmually decreasing , 
and he gave a list of latitudes, as determmed by Greenwich 
observations, so fai back as ghey went, but condensed into three 
epochs, to prove the points 

The matte: was kmdly communicated to we by my then chief, 
Sır Thomas Maclear, and was of couse deemed interesting and 
cuilous at the time, but had quite gone to 1est In my mindgurtil 
twenty-nine years afterwards, when I fel} across the same effect, 
in the same duection and at neaaly the same iate, but through a 
Jonge: penod of time and to a much laiger accumulated quan- 
tity, at the Gieat Pyramid of Geezeh in Egypt The datum for 
the latitude of 4000 yeais ago, to compare with the piesent 
observed latitude of the same spot-—-though exactly that which 
the learned Dr Hook desired so much, but m vam, to find 
anywhere 200 yemis ago—is not perhaps so puiely and perfectly 
scientific as the high-class practical astronomers of ow times 
will always condescend to notice But in the accompanying 
feature of change of azimuth, so creditably brought to the front 
by Mr Fhnders Petrie, there 1s a testimony of modein observa- 
tion to ancient accuracy of so respectable a character—if I may 
be allowed so to say—that ıt ought not to b® entirely ignored , 
and it was fist mentioned thus 

While I was at the Great Pyramid in 1865, and just after I 
had there meastned the azimuths of the entrance-passages of the 
Great and Second Pyiamids on suc@essive evenings by reference 
to the six-hour elongations of Polaris, there came a lette: from 
a retired civil engineer in Edinbmgh, a man of long Batavian 
experience m his daygand gifted with remdtkable poweis of 
moden science and on of mind,—in which letter he was 
pleased to run down all the presumed object of my work out 
there on the Geezeh Hill W&specially too was he pungent on 
the point that even the best of the ancients had not that tuiumph 
of modern civilisation, ‘‘the manufacturing pinciple,” in them , 
“for,” said he, ‘they could nêt make two things ahke ” 

Whereupon I sent him the ammuths of the entrance-passages 
of those two grand pyiamids, so many hundred feet apart, and 
pointed out, that, though they showed an erior of azimuth for 
moden date of nearly five, minutes, yet the one pyramid ex- 
hibited so very nearly the same identical quantity®as the other, — 
that they weie, angularly, reare: together, or more exactly alike, 
than weie the two halves of one and the same azimuth circle I 
was observing with And yet that cucle was by so celebrated a 
maker of modern times as Tioughton, amd the imstiument a 
choice one specially made by him to be presented to the cele- 
brated Piof Playfan, by his admiring students m the Univeisity 
of Edinburgh , and by Playfair’s executors, again, presented after 
his death to the Royal Observatory, Edinlwugh, where ıt Is 
still preserved ın honom C W1azzi-SMYTH* 

I a Royal Terrace, Edinburgh, Octobé& ro 
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The Sky-Glows 


In 1eply to Mı Bachhouse’s question (p 511) as to where the 
context of Mr Neison’s remaiks can be®seen, I can only say 
that Idonot know I came acioss the portion quoted 1efating to 
these phenomena at the end of the Astionome:-Royal’s Report 
upon the Weathe: of 1883 Like Mi Backhouse, I have been on 
the look-out foi solar halos, or big rings round the sun as we call 
them, for the last thuty years, more with a view to be prepared for 
squalls, &c , when boating, thananythingelse But foi some years 
there has been so much haze about the sun, and the weather has so 
often cited ‘‘ Wolf,” so to speak, with no responding gale or squall, 
that of late I have ceased to take much note of such wainings 
I may here mention that the 10sy corona, when visible, as it so 
often 1s now, can be well seen by looking towaids the place of 
the sun, but standing in the shadow of some high building , or 
at times by totally eclipsing the sun with a hat held between 
him and the eye 

As fai back as January 1, 1884, in a letter to the SZ James's 
Gazette, I ventured to predict that we had not seen the last of 
what were then spoken of as the ‘‘ Recent Sunsets”, there was 
a very 1emaikable after-glow ten days afte: this, reaching the 
zenith, seen even m London In the same lette: of January I, 
I suggested so ne increase in solar energy as the cause of these 
phenomena 

For some time, though feebler 1epetitions of the glows con- 
tinued to be seen up to the end of March, there was nothing 
strong enough in the way of colou worth noting But from 
what I contin ted to see in the shape of vapour, together with 
that strange waim colour by day about the sun, I felt sure that 
whatever might be the cause of these phenomena must still be 
gomg on, and in a short note dated April 12, I again spoke of 
their probable ealy reappearance A graphic account of these 
aftei-glows, written by an observer at Smyrna, appeared in the 
St James's Gasette of February 25, m which he pointed out what 
I have often since noticed, viz that with excess of moisture all 
colour disappears 

This was at times very remarkable in the eaily put of July 
this yea, when we had some of the strangest white sunsets I 
have ever seen The sky mound and above where the sun bad 
set, looking almost ceiling-hke in its ppacity, upon which soon 
appeared numbeis of wend small cloud forms, at times very 
1egulai, like i1ipple-marks in sand, o1 the bones, of some great 
fish or sauiian embedded on a slab of stone 

Against these pale sunsets all buildings and trees told hke 
black velvet, while the clouds would rest almost stationary for a 
long time Years back such a sky would have betokened a 
huricane , but evening after evening they were 1epeated, and 
no storm of any importance followed Foi many yeats past, but 
notably dung the summer of 1883, I had observed a steady 
mciease in a white lummous glare about the sun, so much so 
that I wiote about it in the year 1882 to my brothe: in India 
I was not therefore suprised altogether when as the sunsets 
increased in colom, which they mostly do im autumn, that this 
glare last wınte: was followed by something more than usual in 
the way of colour , and here I should like to say that, as far as 
I bave seen, and I have mussed very few chances of watching 
them, that though last winter twilights often imcreased up to a 
certain time m strength, yet they did not exceea m duration the 
time allotted to twilight ın the almanacs This letter 1s already 
too long, but I cannot help asking, in conclusion, whether it 
may not be possible that we have been all along muddling *ttp+ 
cause and effect, and that the eruption at Krakatoa, the 1ecent 
earthquakes and waves, as well as the strange atmospheric 
phenomena, which are still about us, cannot all be traced to one 
cause, viz actual increase of sun power ? 


Southampton ROBERT LESLIE 
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THIS evening after sunset I noticed a column ®f yellowish 
hght over where the sun had set, and moving with the sun I 
have seen the same before Can ıt be the zodiacal light? T 
have fiequently noticed during the present year, while the sun 
was much too high fo. any sunset colours, a pinkish colour m 
the sky This has been observed by otheis but I do not know 
whether ıt has been seen outside the British Islands It musf be 
connected with the sunset-glows which several of your corre- 
spo- dents have described ®JosFPH JOHN MURPHY 


Belfast, Octobe: 12 3 


g Circular Rainbow 

In the notice given in NATURE (Sept 11, p 465) of the beauti- 
ful cncular iambow thats seen in the spray of the Montmorenci 
Falls neag Quebec, the expression in the heading, ‘‘seen from a 
hill-top ” will convey an etroneous idea without some explana- 
tion The complete cucle is only seen by getting down in the 
splay to the edge of the low rocks, withm a few inches of the 
level of the water, and the circular bow then passes down to the 
feet on each side, ıt 1s indeed most perfectly seen by turning 
round and stooping down to look back between the legs, when 
the complete circle 1s seen without inte1iuption from the feet 
The bow ıs small m diameter, and is a narrow band, appearing 
nearer to the eye than an ordinary spray 1a.nbow I had the 
pleasure of seeing 1t on August 25, on the occasion of the British 
Association Canadian visit WILLIAM P MARSHALL 

15, Augustus Road, Birmingham, October 13 





To Find the Cube of any Number by Construction 


Pror KARL PEARSON has kindly ieferred me for a semple 
giaphical construction for any positive or negative power of any 
rational quantity whatever to Egger’s ‘‘ Grundzuge einer graph- 
ischen Arithmetik ” This method, he mnfo1ms me, 1s repro- 
duced in Cremona’s “Il calcolo graphico”’ I was of course 
aware that there were several simple constructions I was in- 
duced to write upon the subject owing to the unexpected dis- 
covery that there was a line ın the geometry of the trangle 
which enabled one to obtain the cube of a number 
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EXPLORATIONS IN ICELAND? 
THE LAVA DESERT OF ODAJAHRAUN 


O5 July 25 we set out for the southern Dyngjufjoll, ın 

order to examine Askja All previous explorers of 
that volcanic locality have taken the northern route from 
Svartárkot, but no one has hitherto approached it from 
the east, from Her&Subreré, any advance from that side 
having been deemed impracticable This I wanted to 
test for myself, and shaped my course from the tent 
(pitched, as before said, to the south of Heréubrei%) in a 
direct line on the wide gap that opens ın Askja to the 
east The whole intervening country was one continuous 
succession of lavas, so effectively covered with pumice 
and scoriz from the great explosion of 1875, fortunately 
for us, that the whole was really one scoriac plain, the 
pumice boulders measuring generally one to two cubic 
feet, some more, some less If 1t had not been for this 
scoriaceous cover, these lavas would have proved pretty 
certainly utterly impassable for horses We took good care 
to keep to the crests of the thickest pumuce-drifts, and 
though such travelling 1s rough enough for horses, yet 
they sustain no great harm, because the pumice 1s so 
light and brittle Under the south-eastern spurs of 
Dyngjufjell we came upon a lake, shallow, but of con- 
siderable magnitude, of the existence of which there was 
no previous knowledge About midway between Herðu- 
bras and Dyngyjufjoll the country begins to rise up 
towards the aforementioned gap ın Askja Askja 1s a 
cauldron-shaped valley in the centre of Dyngjufjoll, which 
15 an enormous complex of mountains 4500 feet high 
This valley contains mnumerable craters which have 
erupted at various periods, the sides of this valley rise to 
between 700 and 800 feet, but out of the aforementioned 
gap lavas have flowed over theslower country outside all 
the way doy® to Odd%ahraun, forming an enormous oval 
of an average incline of 4° 33 When we came close 
up to the gap, the scorie ceased, and at once the lava 
became exceedingly difficult to pass But by aid of frozen 
snowdrifts filling dips and dints ın the slopes, we managed 
to thread our way along, and thus actually to get into the 
valley , only one single tongue of lava we had to cross 
without the aid of snowdnfts—one which, though very 
narrow, we had the great&st difficulty in getting our ponies 
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over Having at last succeeded in this, we rode along 
frozen snowdrifts unde: the southern Slopes of the Askja 
valley, and thus reached actually on horseback the craters 
which exploded here in 1875 Previous visitors to Askja 
have entered the valley through a pass in the mountains 
mclosing the valley from the north, outside avhich pass 
they have had to abandon their horses and to reach the 
craters on foot over an almost impassable lava-stretch in 
the bottom of the valley taking four to five hours m 
passing the distance from the pass to the craters 
From our tent by Lindad it took us nine" hours to 
reach the craters, but the weturn route we accom- 
plished in seven We now left our pomes provided 
with their fodder beside the large eruptor of 1875, and 
set off on foot to examine the locality ın every dnection, 
spending for that purpose the whole of the bright night 
and a portion of the next day So over-cowered was 
Askja with snow that journeying along here was hke 
journeying in the heart of winter The whole mass of 
Dyngyjufjoll 1s made up of palagonite breccia inter- 
spersed with layers of basalt Into this mass Askja 
sinks in the shape of a shallow basin, qnd may derive 
its present form paitiy from cettain stretches of ıt 
having sunk down in corfsequence of eruptions, partly 
from that natural dint or basin-formation of valleys 
which 1s so strikingly common to tufa mountains in Ice- 
land But the supposition that the whole Of this valley, 
about sixteer. square miles English, 1s one crater, the 
result of one great volcanic explosion, 1s unwarranted In 
the great eruption of 1875 a very considerable extent of 
ground “fell m” in the south-eastern corner of the Askja- 
valley round the craters, and the®vgrtical precipice of the 
fractured crust of the earth on the side of the Askja valley 
measures, according to Prof Johnstrup’s survey, 740 
Danish feet , that at the opposite side in the mountains 1s 
at least double in thickness The vertical walls of the 
precipices exhibit in a clear manner the successive layers 
of lava which fill the bottom of the Askja valley In the 
earth-slip thus created there was, in 1876, a small lake of 
dull-green colour, circular, and measuring about 4000 feet 
in diameter This lake now fills the whole bottom of the 
shp and measures 10,000.feet in length In 1876 the 
temperature af the water was 22° Celsius (71°6 F ), but 
has now fallen to 14° C (57°2 F). The crater, which 
by 1ts explosion covered the east country with pumice 
and scornæ in 1875, is situated in the north-eastern 
brim of the fissure, and 1s 300 feet ın diameter and 150 
feet deep, its oter circumference flat, and bwlt up of 
scoriac ashes, its inside cylindric and peipendicular In 
1876 this ciate: only emitted gteam, now it has turned 
into a boilmg cauldron pf clay, the clay mud at the 
bottom being gray with an admixture of bluish green tint, 
boiling and wallopping incessantly , through the south- 
eastern part of es bottom there issues by a subterranean 
vent a thick column of steam webee@fid roars and reports, 
and all around this column smaller fissures issue thinner 
jets of steam and fumes Intemspersed with the scoriz in 
Askja and on the eastern side of the surrounding moun- 
tains are found small glazed grayish-blue pieces of 
trachyte thus formed by the J&st eruption among these 
there are some found of which one-half, or a portion, 1s 
reduced to pumice, while the remainder retains its tra- 
chytic constituency In the south-eastein corner of the 
dip right up fypm the water are*also found a number of 
craters from which radiate rents and gulfs honeycombed 
with innumerable fumaroles and crate1-tubes from which 
clouds of steam roll up high above the crests of the 
mountains, the 10a%and boom from which are heard to a 
great distance resembling the rumbling sound of steam let 
off from many boilers at once Deposits of sulphur are 
already visible round a number of the fumaioles, and 
yellow-green patches of sulphur show all about the preci- 
pices, where ev@ry chjnk and rupture lets off sulphurpus 
fumes In the eastern part of the ship the scoriaceous lay ers 
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have recently been rent asunder by a nft 150 to 200 feet 
deep, reaching from the summut of the mountain all the 
way down to the water Across this rift there 1s no way 
of passing, and, in order to reach the south-eastern corner 
of the slip, it 1s necessary to scramble up to the top of the 
mountain, $0 as to get round the crevasse It 1s difficult 
to form any adequate conception of the titanic grandeur 
of Nature at this spot He who has once had the oppor- 
tumity of viewing it from the precipice of the earth-slip 
will never forget the impression Having finished my 
survey here, we 1eturned to our tent the same way we had 
come, glad of rest, exhausted with fatigue and want of 
sleep as we were, after thirty-six hours’ continuous travel 
On July 28 I set out on my return journey to Myvatn, 
taking a direct course across the northern part of Odd%a- 
hraun to the farmstead of Greenavatn, on the southern 
side of thé lake (Mývatn) This I did with a view to re- 
discovering the whole of the old highway, the eastern end 
of which I had already traced First we shaped our 
course directly for the northern end of Heréubreidsarfjoll, 
guided by the beacons to which I have alluded already 
We crossed a pass, dividing the easternmost neck of the 
mountains from the main range, in the eastern approach 
to which an excessively rouglf lava, spht by innumerable 
rifts, had to be traversed, in which we succeeded by the 
mode of scrambling On the verge of one of the nfts in 
this lava we came upon a dilapidated beacon, and again 
upon another on the western defile from the pass, from 
where we threaded ou: way along the skirts of a recent 
and very rough lava,*directing our course for the central 
neck of HersubreiSarfjol] Here we were intercepted by 
two enormous rifts, 10a to 150 feet deep, divided by an 
earth-slip one mile broad, and twenty miles long With 
the exception of Almannagjá and Hrafnag)4, near Thing- 
vellir, these are the largest rifts ın Iceland Havıng suc- 
ceeded in bringing our caravan ower the eastern brim 
down alongside the spurs of An isolated “ fell,” we charged 
the western brim in vain for a long time until we came 
upon a sort of steep pass, up through which we brought 
our ponies, and found upon the verge three dilapidated 
beacons, which showed that we were still on the traces of 
the old highway From this spot beacons may be still 
traced in a stiatght ‘direction for Fremr: Namut, but 
recent rifts and lavas have destroyed the road, which, 
though I now knew its direction, I could pursue no 
farther Here, namely, we thought we had overcome all 
difficulties, but found soon to our cost that we were mis- 
taken Some distance to the east of Fièmr:ı Ndmur there 
1S a quite 1ecent-looking lava, very long, but narrow, 
which evidently Has wellesl out of a lava fissure here in 
1875, when, besides Askja, Mýyatnsoræfi also were in a 
state of volcanic activity This lava is not connected 
with the well-known more northerly lavas of 1875, 
wherefore its existence has been overleoked hitherto . 
and when Johnstiup Cemmmucted his map of the lava of 
Myvatnsoreefi, he was not aware of the fact that the same 
rift which gave birth to the northein lavas of 1875 had, 
further to the south, given existence to this, which mea- 
sures fully one-half of the,others To the east of this 
lava the earth 1s all cut up by bottomless cracks, over 
which it was truly a breakneck business to pass Across 
some we had to urge our powes to jump, others we 
passed by means of natural bridges of loose boulders, 
which frequently gave “way This was travelling with 
one’s life in one’s hand, and to me it 1s the greatest wonder 
that no harm resulted to man or beast To attempt 
crossing this new lava was entirely out of the question, 
so we had to bend our way southwasd along its eastern 
skirts until we might get round its southern spur At 
this end of the lava I observed a peculiar rift not more 
than thirty to forty feet long and three to four inches 
broad, on which twelve eraters were Situated, in every 
way formed and shaped as large craters 4re generally, but 
of such mimiature dimensions, that they looked as if they 
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had been intended for toys for children , the aperture of 
most of them was only four to five inches in diameter, 
that of the largest two feet These had, however, 
squirted forth dashes of lava to the distance of syxty feet 
When at last we had reached the southern end of the 
lava, a new trouble intervened in the shape of what ap- 
peared to be an endless nift, and utterly impassable We 
had therefore to make up our minds to spending the night, 
or whatever time might be required, in finding a passage 
across this barrier , and after five hours’ weary struggle 
we at last managed to scramble across where the main 
crack split up mto smaller ones This was hard work 
for our ponies, languishing with thirst and with hardly 
anything to eat, and peihaps only a degree less arduous 
for us, who in the matter of food and drink were no better 
off Having crossed this serious barrier, we came upon a 
much more even tract of lava, and presently, to our mm- 
tense relief, struck a pool of water under a snowdrift in a 
dent in the lava, where, having watered our horses, we 
treated them to the last scanty remainder of their fodder, 
and then went on our way In the early morning we 
reached the valley called Heilagsdalr m Bláfjoll, where 
we were obliged to pitch our tent in order to give the ex- 
hausted animals the benefit of the scanty pasture which 
a few plots of grass offered After a few hours’ welcome 
sleep we broke up hastily, a gale of wind with rain and 
sand-drift having burst upon us ın the meanwhile Our 
course now lay across the spurs radiating to the eastward 
from Bldfjoll, but such was the violence of the hurricane 
that 1t was well nigh impossible to sit on horseback with- 
out being blown away, and equally difficult to guard ` 
against the despairing animals being blown out of our 
hands into the howling wilderness After some really 
considerable trouble and hardship, we managed to 
scramble down a ptecipitous gorge into the upland 
plateau on which the Lake of Myvatn has found its bed 
After having more than once lost our bearings on these 
lower lava wilds, we succeededeat last in striking the 
homestead of Graenavatn, exhausted with our exertions, 
and were glad of a grateful rest ın good beds, after having 
spent a fortnight in a tent, with our saddles for pillows 
TH THORODDSEN 
Reykjahlíð, near Mývatn, August 4 





STORAGE BATTERIES 


"THE importance and desirability of an efficient and 
economical storage battery have been very widely 
recognised, but it 1s at the present time pretty generally 
felt that no existing form of storage battery 1s perfect, and 
that they are on the whole extravagant and wasteful to an 
extent sufficient to more than compensate for their unde- 
niable convenience It ıs perfectly certain that their 
employment has not become at all general, and that they 
have failed to realise the somewhat sanguine hopes "of 
their early promoters on, 
It seems worth while to examine into the causes of this 
partial failure, and to inquire how far the evil opinion 
held by many practical men concerning our piesent 
method of storing electrical energy 1s justifiable 
One of the main objections 1s that storage involves a 
loss of some 5o per cent of the whole Now all methods 
of storing and transmittin® energy involve some loss To 
say that any particular method involves a @ss of 50 or 
even 90 percent Is not to condemn it utterly There are 
many cases when the convenience of storage outweighs 
the evil of waste altogether , three principal ones may be 
specified 
(1) When the power of the source would be otherwise 
so completely wasted that every fraction of ıt stored ıs 
clear gain This ıs the case of much terrestrial water 
power The energy of the tide or of Niagara is enor- 
mous, and wholly wasted so far as human actiyity 1s con- 
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cerned , 1f 50 or even Io per cent could be stored m such 
a way as to be conveniently available, ıt would be of con- 
siderable value, and any arrangement capable of effecting 
this stopage could only with mjustice be stigmatised as 
wasteful The solar energy of the Carboniferous epoch 
has most of ıt been wasted , but a small fractron—probably 
not a millionth per cent —has been saved and stored in the 
Coal-measures It 1s possible to abuse the coal for not 
having stored more, but we find it a useful modicum 
nevertheless 

(2) A second case when the advantage of storage over- 
balances the loss ıs when regularity and continuity of 
supply 1s needed, and when the source is irregular and 
fitful Wind and wave power illustrate this kind of 
source , 1t 1s manifest that wind power has rot been so 
largely used as 1t would have been, had it been steady 
and dependable. A practicable method of storing up its 
energy and giving it out as wanted would gradually cause 
it to be very largely employed This case ıs also illus- 
trated faintly by a gas-engine or jerky motor of any kind, 
and the regularity and dependableness of a storage cistern 
may very well make ıt desirable to put up with some waste 
provided it be not excessive Mechanical cevices for 
approximating to regularity, such as the use of slack 
driving belts, undoubtedly give rise to a waste of powel, 
and so does any form of regulator But m the utilisation 
of artificial forms of power hke this, quest.ons of economy 
become almost pre-eminent , and wastefulness is here a 
most serious objection, and, it may be, prohibitive defect 
At the same time, 1f the engine 1s hable to stop, or 1f it 1s 
not always working, some mode of storing energy may be 
absolutely necessary, whether wasteful or not 

(3) Another case, and to some extent the converse of 
the last, ıs when the available source 1s weak, though 
continuous, while the power 1s only neeced for a short 
time, but during that time is required to be great Thisis 
exemplified in the operation of pile-driving, where energy 
is stored ın the slowly-gaised weight to be suddenly ex- 
pended on the head of the pile, also in the operation 
of diawing asebow, or again when a small v aterfall or 
steam-engine, running continuously, 1s to be utilised for 
lighting during five or sıx hours each day the obviously 
right plan in such circumstances as these 1s to stole the 
energy during the hours it ıs not wanted, and thus virtu- 
ally to double or treble the power of the source while it 
1s actually in use Unless, however, the loss occas‘oned by 
storage were reasonably small, there would be but small 
gain in attempting the process in this third case 

It is plainly advantageous to devise a method of storing 
that shall give out the gieate1 part of what ıs put in, but 
we see by these examples that a 1easonable loss may be 
more than compensated by convenience, regularity, avarl- 
ability, and dependableness Again, when energy has to 
be transmitted over great distances, ıt 1s ın practice diffi- 
cult o1 impossible to make the expenditure of energy at 
one end depend upon and be regulated by 1ts consump- 
ton at the other , and so, without some system of storage, 
great waste will ensue during intervals of small consump- 
tion Looking to the immense development which the 
transmission of energy may be expected to undergo in 
the course of the next few decades, a convenient and 
manageable method of receiving laige quant ties of trans- 
mitted energy, and of holding it in readiness until wanted, 
must pe of pirme importance ® 

It was view of such applications as these that the 
invention of the storage battery by Faure was hated with 
enthusiasm by the highest scientific author.ty in Great 
Britain, while the public, jumping to the conclusion that 
a thing for which so many uses could be instantly found 
must needs be a profitable investment, hastened to pro- 
vide money, not for commencing careful expe1iments and 
perfecting the arrangement, which would have been wise, 
but for manufacturing t6ns of apparatus im its first crude, 


immaturg, and untied form Some day it may perhaps be. 
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recognised that because ıt can be shown that a thing will be 
extremely useful when perfect ıt does not follow that ıt has 
already attained that perfection, that indeed probabilities 
based on historical developments are enormously against 
such abnormal and instantaneous matuuuty, and that the 
careful nursing and reaiing necessary to healthy maturity 
are better given in the seclusion of laboratory and study 
than in the excited and heated atmosphere of the Stock Ex- 
change It1s coubtless recognised already that all prelimi- 
nary operatiors are better conducted on a scale smaller 
than the wholesale manufacturing one In developing a 
new industiy there are scientift difficulties to be overcome, 
and there are manufacturing difficulties By scientific 
difficulties we mean such as the determination of weak 
points, the bes: ways of strengthening them, and generally 
the discovery of theoretically the best modes of effecting 
the object ın v.ew manufacturing difficulties begurf with 
questions of expediency and economy—how most cheaply 
and satisfactor ly to cary out the indications of theory, to 
obtain this or taat material—and include the organisation 
of a system of manufacture, of division of labour, of 
machine tools, which shall enable the werk to be done 
with economy, secuiity, and despatch Over-haste in 
the preliminary stages causese both these sets of diffi- 
culties to be tackled together, and so throws a gitevous 
burden on both adviser and manage: All these un- 
toward conditions have storage batteries experienced , 
and to say they have not fulfilled the hopes of their early 
promoters ıs no more than to say that those hopes were 
untimely and unreasonable The périod of maturity has 
been undoubtedly delayed by igjudicious treatment, but 
its ultimate atta nment seems to us inevitable , and it is 
at present a matter of opin.on how nearly ıt has already 
been reached certainly great steps towards it have been 
madè Let us quire what some of the difficulties en- 
countered have beens and it will be seen that, formidable 
as some of them are, they belong essentially to an infantile 
stage, and are not suggestive of constitutional debility 
The first form of manufacture consisted in rolling up 
sheets of lead and composition, with trousering to keep 
them separate The difficulties found were that the 
coatings would not adhere, bat became detached in large 
flakes , taat the ~10usering got corroded through and per- 
mitted short circuiting , and that free circulation of fluid 
being impossiole, the acid became exhausted in some 
places and concentrated at others, and thus every sort of 
regularity beggn Now regulauty o1 uniformity is of 
the most vital and fundamental importance in any form 
of battery Ifany part of a plate 1s inactive, that part 1s 
better away, af any plate in @cell ıs inactive, it 1s better 
away, and if any cells ofea battery are inactive, they are 
infinitely better away The rolling or coiling up of the 
sheets being found awkward in practice and liable to 
detach the codtings, flat plates e to be used, then 
perforated plates, and then itt’ , these last having 
such large hole space that they held enough composition, 
and held it secure y enough, tó enable the trousering or 
intermediate porous material to be dispensed with This 
was an evident step :n advagce fiee circulation of the 
liquid became possible, and could be assisted by stirring , 
there was nothing to co11ode except the plates themselves, 
and the composition, being m the cells or holes of the 
grid, might be reasonably expected to adhere So far 
expectation was no: altogether beled The adhesion was 
not perfect, 1t was true, and pieces of composition some- 
times fell out of tne holes, especially 1f too powerful currents 
were passed throuzh the cell, but still it was much better 
than it had been , fod if the plates were well filled, properly 
formed and fauly created, the composition adhered ex- 
tremely well and securely The circulation of the hquid 
was not automat cally perfect ether, but mechanical agı- 
tation could be readily apphe@, without ıt the acid near 
the bottom of the cetls tended to become more corften- 
trated than that near the top, not by reason of gravitation 
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undoing diffusion, which 1s ımpossıble, but because during cally treated alike ought to be electrically so tre&ted also, 
ser Saale fresh oe . pas crete great pan falls oe eee oe ae a Be foes oe 
o the bottom ın visible streams nother great advan- _ torily together unless the contact of each 1s thoroughly an 
tage was that some amount of inspection of the plates , equally good, so that each may receivé its fan ae cur- 
became possible, and experience as to the actual behaviour ' 1ent Defects of contact have been a fruitful source of break- 
and appearance of the plates, began to be accumulated down and irregularity Clamps and screws of every 
And painfully varied that expe1ience was Every variety variety have been tried, but the msidious corroding action 
of extraordinary behaviour which could be suggested as of nascent oxygen exerted through the film of acid which 
probable, and a good many which no one could possibly by spray and creeping forms and concentrates on the 
have imagined beforehand, made their appearance The lugs—this corroding action crawls between the clamped 
hundreds ðf tons of batteries made at this period doubt- surfaces, gradually destroys all perfect contact, and some- 
less enabled these unpleasant experiences to be more , times produces almost complete insulation Contacts on 
rapidly acquired than would have been done ona small the negative plates give but httle trouble , contacts on 
scale, but it was a costly series of experiments However, | the positives have taxed a great amount of patience 
the experiments were made, the public insoluntanly Lead contacts “ burned,” ze melted, not soldered on, are 
ee = i o a of a R A e : ee i par to PR E or ted 
or kmowledge than foi marketable commodities, they ings, o1 than any form of clamp, but they are apt to be 
expressed dissatisfaction at the result Many of these somewhat clumsy if of sufficient conductivity, and more- 
incipient difficulties are now overcome by the manufac- over they are awkwaid to undo again, and somewhat 
turers, but the great dislike of the public to imvoluntary | troublesome to do However they have proved them- 
experiments, and the shock which their confidence under- ' selves so decidedly the best that now no othe: contacts will 

ent on being uge articipate in ; be used, and their re-int h 7 
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The main difficulty now exp®rienced was how to keep | as contact with one plate was better than with another, a 
the plates fiom touching They might be put ın wooden | thing quite possible to happen without any difference being 
frames, or elastic bands might be stretched round each | perceptible to the eye, so long was ıt possible for one or 
of them, and if they would only keep flat ıt was impos- | two plates to remain almost wholly mactive while another 
sible they should touch unless the composition should | one or two received far more than their share of cuirent, and 
drop out of the holes Sometimes the composition did | became distended, warped, overcharged, and ultimately 
drop out of a hole, arfd bridge across the interval between | ciumbled away If one or two plates in a cell are black, 
two plates, but the more common and more fatal ea- | and giving off torrents of gas, while the rest are brown 
perience was that the plates would not keep straight In | 
afew months the positives were found to swell, and as 
they swelled to buckle—to buckle and twist into every 
variety of form, so that elastic bands, wooden frames, 
and every other contrivance failed altogether to prevent 
short-circuiting The cause*of the buckling 1s of course 
irreguiar and one-sided swellmg, and the cause of the 
swelling 1s apparently the gradual peroxidation and sul- 
phating of the material of the bars of the lead grid, which 
occupy less room as metallic lead than as oxide or salt 
As the bars swell, they piess on the inclosed composition, 
occasionally driving it Out, but more frequently, and with 
properly made and treated plates universally, distending 
themselves and stretching the whole medial portion of the 
plate The edge or frame of the grid is stronger than the 
middle bars, and 1s not so easily P , Ina good and 
uniformly worked plate ıt does stretch,“and an old posi- 
tive plate ıs some quarter of an inch bigger every way | attention were given to the subject, it ıs probable that 
than a new one, but if owe face of the plate is a trifle | decrepit and useless plates might be made to yield avery 
more active than the othei, ıt 1g very plain that the most | large percentage, 1f not the whole, of then onginal lead 
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and 1ale-looking, ıt 1s pretty fair evidence of inegular and 
insufficient contact, or else of some great discrepancy in 
the age or make of the plates This point also 1s one that 
was not attended to in the early stages of manufacture , 
plates were made for stock, and cells were made up with 
plates of all ages selected at random fiom the store 

Directly uniformity 1s perceived to be essential, this is 
recognised as obviously bad Plates mtended to work 
togethe: should be of the same age and mgke, and mas- 
much as keeping does not improve them, the best plan 1s 
not to make for stock, but to keep material ready, and then 
quickly make up as wanted Plates in work deteriorate 
slowly, but they aie wearing out in the fulfilment of their 
proper function, plates in idleness deteriorate as quickly, 
and they are rusting out in fulfilment of no function at 
all Worn-out plates, however, are by no means value- 
less Lead material has a well recognised price, and if 


active side will tend to become convex , and buckling once | For ıt must be remembered that plates deteriorate not 
begun very easily goes on To cure ıt two opposite | by waste but by accretion an old plate contains as 
plans have been tried one is to leave tle plates as free | much lead as a new one, but it contains 1t with the addi- 
and unconstrained aS"pmpible, hanging free ıt may be | tion of oxygen and sulphion, no longer a tenacious 
from two points, thin, and with ciinkled or crimped | coherent frame, but a ciumbling mass of meohereht 
margins to allow for expmnsion , the othe: is to make | powder we, 
them thick and strong, with plentiful nbs for stiffness, and The age of plates ıs a point of vital interest, though 
besides to clamp them up,one to another as tightly as | but httle is known as to the possibilities in this direction 
may be, and thus in mechanical ways to1esist buckling and | at present A year may be 1egarded as a fair average 
distortion I do not know that any one could say for certain | age at the present time , but this 1s a low rather than a 
beforehand which of these two plans would be hkely to | high estimate Thick plates are found to last fai longer 
answer best, but practice 1s beginning to reply in fay our of | than thin, which is only natural when it ıs 1emembered 
the latter, and well braced plates of fan thickness show no | that the wearmg out 1s due to corrosion, that corrosion 
unmanageable tendency to buckle It must be remem- | proceeds mainly from the suface inwaids, apd that the 
bered that no material can buckle with a force greate: | internal portions of a thick plate are to a great extent 
than that necessary to restore it to flatness, and this force | protected by the mass of superihcumbent mateual If it 
in the case of lead is very moderate e Hence ıt may be | can be shown, as we understand it can, (1) that the cost of 
fairly hoped to overcome and restrain all exuberances by | materials is faı more than the cost of manufacture, (2) 
suitable clamps and guides arranged so as to petmut flat | that the worn-out materal has a market value not m- 
and even growth, but to check all lateial warpings and | compaiably Jess than the o1iginal, and (3) that the 
excrescences : e . frequency with which plates have to be renewed is not 

Uniformity of action ıs still esseytial, specially if all | such as to cause much inconvenitnce, then we hold that 
the plates ina cell are clamped togethe: Plates mechani- | the first stage of the durability difficulty has been over- 
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come Much more may be hoped ‘or in this direction 
as experience increases, and it 1s not extras agant to hope 
that a well-ribbed, properly-clampec, and fatrly-treated 
thick plate may last as long as five years before ıt becomes 
disintegrated 

It 1s evident, however, that in a reg on where pure ex- 
periment is pre-eminent, and where the un:ts of time are 
months and years, instead of hours and days, the accumu- 
lation of experience 1s a slow and tedious process Itis no 
use making statements involving pericds of five years when 
no one has had the present improved form ın use foi so 
much as six months Nevertheless .t is possible to see 
that the present cells are better than their predecessors , 
and as their predecessors have lasted in good condition for 
a year and more it 1s not presumpzuous to indulge in 
well-founded hopes Many of the difficulties connected 
with the early forms of battery were aggravated by Utopian 
notions concerning internal resistance and compactness 
The internal resistance of a cell was so beautifully small, 
that the manufacturers were tempted to dimmush ıt stull 
further by putting the plates fai too close together An 
eighth or tenth of an inch interval is well enough if the 
plates had been hard rigid slabs of perfect flatness , but it 
was madness to pack flexible lead plates full of composition 
certain to swell and lable to drop out so near together as 
this Security and dependableness were sacrificed to a 
natural desne for sudden and Utop.an perfection We 
may hope that these lessons have been profited by, and that 
the manufacturers perceive that confidence and security 
are the first conditions of success, and that minutiz as to 
the number of noughts before the significant figures in the 
specification of resistance begin, though those also are of 
impoitance in their turn, are yet of quite secondary con- 
sideration Moreover, this packing of the plates so closely 
did not really do much to secure the result desired , the 
greater part of the resistance of half run-down cells 1s not 
in the hquid between the plates, but in the surface o1 scum 
separating each plate, ad especially each negative plate, 
from the liquid, and hence putting the plates a safe distance, 
say a quarter or one-third of an inch, apart exerts an effect 
on the total resistance which 1s certainly far more than com- 
pensated by the ready opportunity thus a‘forded for access 
by both sight and touch Theold opaque boxes chock full 
of plates, with slight mdia-rubber bands between them, 
were started and left to Providence No one could see 
what went on, nor could one readily get at anything 
to rectify what was wrong In the present glass boxes 
properly arranged on accessible shelves with only plugs 
or studs between the plates, clear vision through the cell 
in any direction ıs easy, and accidenta obstruction not 
only very seldom occurs but if it does ıt can without diffi- 
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manufacturers of storage batteries, like manufacturers of 
oo must be prepared with forms suited to various 
needs. í 

We have spoken mainly of difficulties connected with 
the positive plates, and have said nothing concerning the 
negat'ves Its not that these are not susceptible of ım- 
provement, but their faults have been of a less imperious 
and obtrusive nature They are not perfect, but they do 
fairly well, and there has been little need to worry much 
about them, until the extraordinary behaviour of positives 
had been takeninhand and checked The time is coming 
to attend to these also Thef fail not from exuberance, 
but from inertness As they grow old, they do not swell, 
and warp, and burst, and crumble, like the positives, but 
they giow quietly hoary, and serenely decay The com- 
position In a worn-out negative consists of white sul- 
phate through and through, but the framé remains 
intact, and ıt consequently never falls to pieces, nor does 
it swell Impurities in the acid used tell upon a nega- 
tive plate—nitric acid is fatal Acid much too weak or 
very much too strong is also deleterious, and idleness ts 
bad The difficulties connected with negatives mostly 
depend on their aggravating propeity of always 1equiring 
a qute opposite treatment to positives The less a posi- 
tive is formed and overcharged the better A negative 
dehghkts in complete formation and frequent. overcharge 
In recognizion of this -tıs now customary to form them 
separately and to give the negative a thorough dose of 
hydrogen without commencing the corrosion of the positive 
by an overdose of oxygen When the discharge from a 
cell begins to flag, it 1s the resistyig scum of sulphate that 
has formed over the negative plate which 1s responsible 
for the flagging The true EMF ofa cell is wonder- 
fully constant throughout the whole discharge, but the 
internal resistance 1s all the time increasing, at first very 
slowly, ultsmately, towards the end, with a rush One 
such run-down cell in the midst of a lot of others therefore 
obstructs the current terribly If only a series of cells 
could with certainty be made to work together uniformly, 
if a series could behave as well as some of the cells in it, 
no one would have cause to complain 

Through the whole history of the manufacture, from 
the very beginning, a few cells here and there have 
always exhibited astonishing efficiency ,~the aim of manu- 
facturars may be said to be to bring all cells up to the 
level af a few Much progress in this direction has been 
made, and it mağ be very fairly expected that, as uni- 
formity ıs gradually attained, a series of cells subjected to 
the same treatment may behave in the same manner 
Whenever this 1s certainly acc@mplished, there will have 
been reached a high stage of efficiency, beyond which 


culty be seen and removed But it must be granted that, further progress need be only in the improvement of 


these boxes are less compact than their predecessors, and 
for some purposes, such as locomotion, compactness 1s of 
the first importance Mosttrue,forscme purposes It 1s 
not to be supposed that one type of cell will answer every 


possible demand A dynamo to be highly efficient must , 


have a large and massive field magnet, butin some places 





compérably insignificant minutiz 

The subject of the electrical storage of energy 1s really 
one of national importance ,—#"s comparatively a small 
matter whether this or that form of storage, or this or 
that company of manufacturers, succeeds in biinging out 
the permanent form Ir sometimes unfortunately happens 


bulk and weight are fatal objections, and in these places ' that enterprising pioneers onl clea: the way, and retire 


smaller and more compact dynamos may be mote swt- 


just in time for other men to come in and reap the fruits 


able something, however, must be given up to secure the , of the rlabours So much capital and so much labour have 
required lightness and compactness, some sort of com- , been already expended in the effort to biing storage bat- 


promise must be effected Justgo with cells we can point 


teries to perfection, so great progress has been made, and 


out what is tReoretically the best form andthis form may, | so apparently Small are the steps which yet remain to be 
' accomplished, that we may surely fauly hope that some 


for large stationary electric hght or power installation, be 
actually the most suitable, but we may also see that for 
boats, for tramcars, and for fish torpedoes, some very 
different and far more compact form may be quite 
essential ' 


i 
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Efficiency, Durability, Economy, Compactness it may ' 
not be possible to attain all these at once—ifit were, there dertaken, and modern civilisation would have scarcely 
would be small room for,discussion—but sometimes one yet bezun å : 


and sometimes another will be the pressing necessity, and 
Ld 


a 


of theorig.nal believers in their great, and as ıt seems to 
us inevitable, future may yet live to see their faith justified 
and tkeir patience rewarded, and may even taste some of 
that so-called “substantial” reward without the hope of 
which great commercial enterprises would never be un- 
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METEOROLOGY OF THE LOWER CONGO! 


N this work Dr Danckelman has made a valuable 
contribution to the meteorology of Africa The 

observations, which are printed z7 extenso, were made at 
Vivi, lat & 35'S, long 13° 52’ E, at a height of 374 feet, 
from May 1882 to August 1883 The hours of observa- 
tion were 7 am,2pm,and9pm, and to these were 
added for the si. months ending May 1883 observations 
at6am and8am, which thus furnish impottant data 
regarding the march of diurnal phenomena for the first 
three hours after sunrises The full details which are 
given of the instruments employed, their exposure, and 
the methods of observing are particularly satisfactory 
While the instrumental observations are very complete, 
no less care has been taken to make the non-insti umental 
observations of weather equally complete, and these have 
been planned and carried out to aid in discussions affect- 
ing both local and general meteorology 

In resuming and discussing these sixteen months’ 
observations, Dr Danckelman has conjoined with the 
results obtained for Vivi the results of observations made 
at St Thomas, Gaboon, Chinchoxo, Loanda, and Melange, 
these places roughly representing the west of Africa from 
near the equator to about lat 10° S At all these places 
the annual minimum pressure occurs in February or 
March and the maximum ın July, with a small secondary 
maximum in January At Vivi atmospheric pressure at 
32° and sea-level ıs 29932 inches in February, 30117 
inches in July, and 29 997 inches for the year 

At Vivi the mean annual temperature 1s 76°4, the 
lowest monthly mean, Being 70° 5 ım August, and the 
highest 79° 5 ın February The highest observed tem- 
perature was 97°2 on November 5, 1882, and the lowest 
53 8 on July 29 of the same year A noteworthy feature 
of the climate of Vivi 1s the relatively low temperature 
from June to September , during the other eight months 
the means vary only from 77° 4 to 79°5 This feature 15 
common to the whole of this region of West Africa , and 
it corresponds to the dry season of the year, which, as 
regards the Lower Congo, 1s characterised by Dr 
Danckelman as undoubtedly the most agreeable and the 
finest, as well as the healthiest, season of the year On 
the other hand, on the elevated plateaux of the interior, 
the heat 1s very gieat during the day, and many maladies 
prevail among the natives, numbers of the ul-clad blacks 
succumbing to the diseases caused by exposure to the 
low temperatuie of the nights The temperature of the 
Congo was observed at intervals dunng the year, the 
observations being made gt a part of the river where the 
current was rapid The results give a mean annual tem- 
perature of 81°8, being thu 5°4 higher than that of 
the air 

Of the winds observed at Vivi the epeicentages are 
south-west, 39, wes 4 5qg_west-south-west, 9, north, 8, 
and calms, 18, winds fiom any other direction bemg of 
rare occurrence ‘Thus othe 82 per cent of wind-direc- 
tions obseived, 63 per cent were from the south-west 
quadrant During the whole year south-west winds pre- 
dominate ın the afternoon, but during the dry season the 
wind frequently veers to west towards evening, so that at 
9pm west and west-south-west winds are more frequent 
than south-west, whilst south and south-south-west winds 
very rarely occur This striking predominance of south- 
westerly winds has important bearings on the chmatology 
of the whole of the Lower Congo as respects humidity, 
cloud, and rainfall <A striking pecuhanty of the climate 
are the strong wmds which often set gn late in the after- 
noon and evening, and which are carefully recorded in 
the journal of the observations The following are the 
number of times such winds have occurred each hour 
from 3 pm to Il pm,-<¢6, II, 24, 28,930, 32, 22, and 4, 
iques®faites à Vivi (Congo 


* a Mémorre sur les Observations Météorol Ac 
-ouest d'Afrique en général ” 


Inférieure), et sur la Climatologie de la Côte su 
Par Dr A von Danckelman (Berlin, 1884 ) 


the hours of greatest frequency thus being fi om 5 pm to 
1opm During the other hours of the day they seldom 
occur The degree to which this,prevails is seen from 
the fact that the mean force of the wind 1s gyeater at 
9pm than at 2 pm, the latter hour being the time about 
which the wind generally attams its maximum diurnal 
velocity over the land 

Thunderstorms are of frequent occurrence fiom Novem- 
ber to May but none were recorded from June to October 
As regards their distribution during the day, scarcely arfy 
occurred from Il pm to noon, the period of maximum 
frequency being from 1 pm to 8 pm , but particularly 
from 4pm to 6 pm, 29 per cent of the whole having 
occurred during these two hours During the rainy 
season heat hghtning 1s of frequent occurrence in the 
south, east, and north horizon, but rarely in the west 
When the wind shifts from the ordinary south-west direc- 
tion into east, the change 1s almost invariably followed 
by a thunderstorm, or by thundery-looking clouds, which 
indicate a thundeistorm not far off Thunderstorms 
most frequently advance from the east During the 
sixteen months the number of storms which advanced 
from an easteily direction was fifty-thiee, whereas only 
fourteen came from a westerly direction The severest 
thunderstorms come from the north-east They are m- 
timately connected with the rainfall, which being wholly 
dependent on the thunderstorm, the diurnal periods of 
the two phenomena are the same The raimest months 
at Vivi were November, 11 34 inches, December, 8 94 
inches , Apiil, 9 ro inches , and March, 5 67 inches The 
annual amount was 42 56 inches No rain fell from June 
to September, and the fall in October was very small 
During the dry season, however, when no rain falls, the 
hygrometer not unfrequently indicates an atmosphere 
highly charged with vapour, and occasionally a hight 
drizzle sets m which the Portuguese call “ Cacimbo,” but 
the amount falling is too small to be measurable These 
results show, m an unmistakabje manner, the powerful 
and beneficial influence of the prevailing south-westerly 
winds from the Atlantic on the climate of this extensive 
region 1n the continent of Africa : 


THE RECENT ECLIPSE OF THE MOON 


\ X TE have received the following communications with 
reference to the recent lunar echpse — 


THE total echpse of the moon on Saturday, October 4, 
was of particular importance as it was—since the one in 
1877, which was practically lost through bad weather— 
the first opportunity of measuring the changes which the 
heat radiated by the moon undergoes with the proceeding 
eclipse And indeed on Saturday evening at six o’clock 
it appeared highly probable that the fate of this eclipse 
would be the same as that of its predecessor, the sky 
being thickly covered with musty clouds, with hardly any 
motion whatever Suddenly, however, as if by mattfo, 
thirty-two minutes before the beginning of the total phase, 
they all disappeared, and left a most perfect and excep- 
tional clearness behind them, which not only lasted during 
the remainder of the echpse, but also through the two fol- 
lowing days andnights Thus I was enabled to carry out 
the greater part of my programme in every detail The 
apparatus used was the ¢ime which the Earl of Rosse 
described ın his communications to the Rofel Society in 
1869, 1870, and 1873, it condenses by means of two 
small concave mirrors alternately on two thermopiles 
the rays of the moon collected by the 3-foot telescope, and 
the currents thus created are measured by the aid of a 
galvanometer with mirror and scale The time of, ex- 
posure was 1 min sid time fo: each pile, and the observa- 
tions were throughout the eclipse carried on with only two 
interruptions of eight and nine minutes, the former caused 
by my examining the condensing mirrors foredew, the 
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latter by the re-winding of the driving-clock of the tele- 
scope Thus I took altogether 211 1eadings of the gal- 
vanometer, which were taken together in groups of ten 
for the fermation of reliable mean values It 1s these 
means—without the application of the still necessary re- 
ductions—which form the ordinates of the preliminary 


e curve inclosed, the abscissz of which are the times before 


the beginning and after the end of the total phase It 
will be seen that no observations were made during the 
tofal phase, as I could not make certain that the moon’s 
image was actually on the condensing murors , besides 
the readings of the galvanometer on neal approach to 
the total phase became so unsteady and uregular that it 
was plain that the effect, 1f any, fell below the sensitive- 


290 





£70 


"N $0 
From Begmmng 
of Total Phase 


-J0 AS O +ITO +4170 
Last Contnet From End of 
wit! Penumbra Total Phase 


+40 +30 


+98 


+70 


roh 


Curve showing the change of the lunar radiant heat as measmed by thermo- 
piles and galvanometer during the total eclipse of tne moon on October 4, 
1884, at Birr Castle Observatory, by Otto Boeddicker 


ness of the instrument and the unavoidable errors of 
observation This 1s much to be regretted, as the few 
observations obtained before the total phase began show 
plainly that the minimum of the radiated heat takes 
place later than that of the moon’s lght Indeed, so 
slowly did the 1eadings of the galvanomete: increase 


æ again that about twenty minutes after the total phase was 


over the almost entire absence of any effect led me to 
think that the small condensing mirrors must be covered 
with dew, an apprehension which was happily not veri- 
fied I should add that the galvanometer readings here 
given are not gomparable with those published in 1873 

£ ` OT10 BOEDDICKER 
The Earl of Rosse’s Observatory, Birr Castle, 

Parsonstown 


THIS eclipse was seen from here (height above sea 
530 feet) to great advantage in a cloudless sky, with the 
stars very brillant and the air calm 

For some minutes before the actual contact a faint 
smoky look was visible, afd this had the effect of flatten- 
ing the edge of the moon on the side tawards which the 





shadow was approaching At 8h 16m,there was a slight 
but very perceptible shadow, about a fouith of the moon’s 
diameter in advance of the dark shadow, and in four 
minutes later the eclipse just entered the moon At 
8h 44m the margin of the dark shadow, which had had all 
along an edge of a woolly and irregula: appearance, had 
now decided streaks in advance of ıt The edge of the 
moon on the opposite side fiom the base to within 30° of 
the apex was marked by a mm of intense bright lue 
Ten minutes later the blue margin was less bnilliant and 
narrower, and the woolly appearance before mentioned 
was more decided, but less stre&ky At 8h 58m the d/ue 
had contracted in length both at the base and apex, and 
gradually assumed a gieenish shade The cusps of the 
moon were elongated and more drop-like than continuous 
At gh 18m the shadow had almost covered the moon, 
which showed a faint glow beneath, though the? cucalar 
appearance was not visible to the naked eye A mmute 
later, as the last point of hght disappeared, a dense black- 
ness of irregula. form appeared on the opposite portion 
of the mocn, extending over nearly a third of the surface 
At 9h 29m the moon was scarcely peraeptible to the 
naked eye Through the telescope a faint luminosity at 
the apex could be discerned At 9h 47m to the naked 
eye the moon seemed like a bluired stai, very indistinct 
and considerably 1educed in apparent size, and of no 
definite form At Ioh 2m the faint luminosity at the 
apex had almost gone, and the outhne of the moon was 
moie apparent through the telescope The blurted, star- 
hke appearance to the naked eye was still unchanged 
At toh 9m there was a thin lumyosity on both horizon- 
tal sides of the moon. Theapexof¢he moon was very m- 
distinct At roh 2cm a broader belt of hght appeared 
on the northern side, but that on the opposite side was 
indistifict There was still the same indistinctness to the 
naked eye, though evéry now, and then a faint crescent- 
like appearance could be seen At roh 38m a somewhat 
broader crescent At roh 43m a bright light lıke that of 
the moon was visible to the naked eye at the apex, and 
four minutes later the moon reappeared At Ioh 57m 
| the tip of a mountain was lit up near the moon’s apex 
ı At 11 pm the upper cusp extended further than the lower 
one Attih 15m a shght haze formed a buir about the 
ı moon, which was somewhat kidney-shaped At 11h 22m 
| the buir still visible, but much rounder in form The 
eclipse ended at 11h 45m 
Having previougly observed a number of lunar eclipses, 
I was specially struck with that of to-night, the density 
and blackness of the shadow was far greater than any 
previous one that I had seen, specially throughout the 
period of totality In all q@revious eclipses I have been 
' able to trace the outline, ın the present case this was 
quite impossible Usually the outhne ıs more or less 
plainly seen, and‘hot unfiequently th is a strong red- 
dish hght The last total echp@@°of the moon was seen 
from this place, and it had a copper-coloured appearance, 
and there was no difficulty in tracing the outline In the 
present eclipse the moon’s outline was invisible for some 
time to the unaided eve, and the apparent size so much 
dimmushed that ıt had more the appearance of a large star 
whose light was just able to pierce through a dense haze 
Some of the valleys of the moon were left for a time in 
great darkness after the hght had travelled beyond them 
I may mentionethat all the above appearances were also 
seen by Majo: A E L Lowe and Mr H L P Lowe, 
who were using other telescopes E J LOWE 
Shirenewton Hall, near Chepstow, October 4 
6 


Ir 1s to be hoped that the unusual phenomena attend- 
ing the Jate echpse of the moon may lead to a discussion 
which will throw some hght upon the gieat differences 
observed on diffefent occasions in the visibility of the 
eclipsed moon—ifferances which have not hitherto,sso 
far as I know, been adequately explained 
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In the late echpsé, as viewed from this station (where 
the sky was not only perfectly cloudless, but free from the 
least suspicion of haze), the obscuration of the moon was 
carried to a degree far beyond anything witnessed in the 
eclipses of recent times For some time before and after 
the middle of the eclipse (that 1s, about 10 pm) the only 
trace of our satellite that remaimed in the sky was a faint 
dingy-brown nebulous spot, to which it was impossible to 
assign any definite form or dimensions, but which certainly 
did not approach the moon ın point of apparent size So 
Inconspicsous was it that 1t was quite mvisible through 
the window of a room in which lights were burning , and 
in the open air, 1f one had not known exactly where to 
look for it, one might have searched for some httle time 
without discovering it I speak of course. of the naked- 
eye appearances With an opera-glass the nebulous spot 
was resolved into a well-defined disk of the proper dimen- 
sions, but still very faint and dingy, the hue being a kind 
of reddish-brown It was further remarked that the 1llu- 
mination was uniformly distributed ovei the disk, at least 
so far as this, that there was no preponderance of light in 
the direction of any one part of the moon’s edge This 
is what should® naturally have followed from the central 
character of the echpse, but at seems desirable to note 
the circumstance with reference to a theory presently to 
be mentioned 

The most obvious explanation of the unusual obscurity 
of the moon would be its unusually deep immersion in 
the earth’s shadow, but this view seems to be clearly dis- 
proved by a comparison with the phenomena observed in 
a former eclipse Referring to a note which I made at 
the time of the eclipse of August 23, 1577, I find the fol- 
lowing 1ema1k —“ Thè moon, even in the middle of the 
total phase, was a conspicuous object in the sky, and the 
ruddy colour was well marked In the very middle of 
the eclipse the degree of illumination was as nearly as 
possible equa! all round thesedge ofthe moon, the central 
parts being darker than those near the edge” Now the 
duration of totality in that eclipse was 1h 44m _ In the 
late echpse ıt was th 32m The immersion of the moon 
in the earth’s shadow must therefore, I pesume, have 
been at least as deep on the former occasion as on the 
recent one It may, be mentioned as an additional 
argument against this explanation that ın the late eclipse 
the visibility of the echpsed portion was obseived to be 
much less than usual even before the eclipse was com- 
plete In fact it was not until within a few mimutes of 
the total phase that the eclipsed portionecould be certainly 
distinguished with the naked eye 

Another obvioys suggestion in the way of explanation 
has reference to variations in the condition of that portion 
of the earth’s atmosphere thr8ugh which the sun’s rays 
would pass to reach the moon This explanation 1s not 
without interest in connection with the remarkable sunset 
effects of last wint angą!" a less degree, of the present 
autumn But there are serious difficulties in the way of 
accepting it, for, in ordgr to account for the observed 
phenomena, ıt would be necessary to suppose that an 
entire ring of the earth’s atmosphere was uniformly 
affected A want of umfofmity in this respect would not 
cause merely an uneven illumination of the moors disk, 
which some observers seem to have noted, and which may 
very well be set down to the actual difierences on the 
surface of the moons the effect would be specially 
marked upon some part of the moon’s eflge, and would 
be simular to what ıs observed soon afte: totality has 
commenced and shortly before it ends Nothing ap- 
proaching to this appearance was,to be seen in the 
late échipse at thé time when the obscuration was 
greatest 

Is ıt possible that the surface of the moon may be in 
some small degree selfJuminous, and that a variation 
(from unknown causes) in the degree of this self-lv: in- 
osity may account for the diffeidnce observed ın the 
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visibility of the moon in two eclipses, in both eof which 
the solar hght was equally at its minimum? 
Clifton, October 7 GEORGE F BURDER 


e 

ON the occasion of the total eclipse of the moon on 
Saturday, October 4, the Duector of the Pulkowa Ob- 
servatory, near St Petersburg, issued a cucular to a 
number of other observatories suggesting the use of the 
opportunity to fix the exact diameter of the moon, the 
mean value of the true diameter not being known to a 
second Even as 1egards a probably existing depressioll 
of the surface of the moon, we know only that ıt cannot 
be very great The circula: also requested observers to 
watch attentively all stars, even those of the tenth magni- 
tude, eclipsed by the moon, and their egress on the other 
side, which ıs only possible during a total eclipse In 
order to make these observations exact, Prof Dollen, of the 
Pulkowa Observatory, calculated the number of such 
stars covered by the moon on that date, which he finds 
were 116, most of which are of the ninth and tenth mag- 
nitude and only one of the sixth He has, moreover, for 
the use of observers, calculated the exact position of 
these during the eclipse for no less than sixty observatories 
from Pulkowa to the Cape, which 1s expected to give the 
desired result 





NOTES 


Our readers will hear with sinceie regret that Piof Huxley, 
unde: the orders of his medical advisers, left England yesterday 
for some months of absolute rest When ıt is iemembered how 
many functions Prof Huxley has to fulfil, we need hardly say 
that the cause of his enforced retnement for a time 1s overwork 
His presence in England will certainly be missed during the 
coming winter, and he may feel assured that he caries with 
him the sympathies of many fiends, known and unknown 
Prof Huxley goes 1n the first instance to Venice 


We heartily support the suggestion which has been made in 
the Gardeners’ Chronicle that it would be most appropiate that 
some memoual of the late Mr Bentham should, subject to the 
consent of the authorities, be placed in the Royal Heibarium at 
Kew, to which he was such a benefactor, and in connection with 
which his life-woik was for very many years caned on Official 
etiquette would probably preclude any steps being taken by the 
authorities at Kew in the matte: , and, indeed, it is a subject 
that would more gracefully and appiopriately be dealt with by 
outsiders 


Six WILLIAM Harcourt 1s always happy when he touches 
on science, either to point a political shaft, or, as on Tuesday at 
Derby, when descanting duectly on its progress and beauings He 
showed himself well versed—as one bearing the honomed name of 
Harcourt ought to be—in the history of scientific progress, and 
in the high importance of science apart from its utiltaiian uses 
Scientific study, m his conception, 1s above all others “the post 
useful and the most ennobhng ” “Depend upon 21t,” he concluded, 
‘cof I may turn for a moment to the utilitarian view, these are 
not days ın which we, as a people, can afford to be idle o1 to be 
ignorant ‘There is an immense competition going on m the 
world m all departments of trade Remember you have the 
competition of counties whege education of this character 1s of 
a more complete character, far more complete thgn anything we 
have ım this country If you go mto Germany yéu will find in 
every small town that there are institutions wheie the severest 
education is given in all departments of technical knowledge. 
The old days when people could afford to go on in an easy, 
happy go-luchy sort of manner are gone by You may depend 
upon it, in the race which we have to run in the world, a train 
ing of the severest descripuon 1s 1qquisite, so that we may hold 


om own” We trust Sir William will bear his admuable Deiby 
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ntterances in mind when as a legislator he has to conside: the 
relation of sc.ence and of scientific workeis to the Goveinment 


and the country 
* 


Prore Huco GYLDÁN, Director of the Observatory at Stock- 
holm, and well known for his studies dur.ng recent years of the 
eight great planets, has been offered and has accepted the Pro- 
fessorship of Astronomy at the Gottingen University. 


His Majesty the King of Italy has conferred the decoration 
of Knight of the Crown of Italy upon Deputy-Smgeon-General 
Francis Day, formerly Inspector-General of Fisheies in India, 
and lately Commissione: of the Indian Section in the great Inter- 
national Fishe1ies Exhibition 


Dr SOPHUS TROMHOLT having 1eturned to Bergen after a 
lengthened sojourn ın Iceland, whence we have from time to 
time received accounts of his 1esearches, intends for the next few 
years to devote his time to the pioduction of a gieat catalogue of 
all the aurore seen in Northein Europe from the earliest times 
The Norwegian Goveinment have granted a not inconsiderable 
sum towards this gigantic undertaking As this labom and the 
immupent production of his new work, ‘‘ Under the Rays of the 
Aurora Borealis,” will occupy all his time for some while, the dis- 
tinguished savant announces his inability to issue for the coming 
winter such sheets for the recording of auroras he has for some 
years been in the habit of disturbuting over all parts of Northein 
Europe He trusts, however, that obse1vers may continue to 
note the phenomena as heretofore on the lines laid down by 
him, and forward the same to him with as litle delay as possible 
His address 1s Bergen 


CHANDA SINGH, a blind student of St. Stephen’s College, 
Delhi, 1s, according to the account given in <len’s Indian Mail, 
a prodigy He cannot read or write, but pcssesses such a strong 
memory as to be able to repeat all ms ‘ext-books, English, 
Persian, or Uidu, by rotegand to work ou. sums in arithmetic 
with remarkable rapidity The unusual intensity of his mental 
powers 1s showr? by his ability to multiply any number of figures 
by another equally large At the last University examination 
he was examined viva voce by order of the Director of Public 
Instruction of the Punjaub, and he stood twenty-seventh in the 
list of successful candidates On the 1ecommendation of the 
same official, the judges of the local ccu:t have allowed: him to 
appear at its law examination Memory, as is well known, 1s 
wonderfully developed in Orientals, owing to the system of 
education which has obtained amongst them, but cases lke 
Chanda Singh must be very rare eyen in the East 


DURING the last week of Septembe: ‘he Thuiungo-Saxon 
Verein fir Erdkunde held its annual meetng at Kosen under 
the presidency of Hen Dunker (Halle) Amongst a number of 
interesting papeis read we note the following —-On Baku and 
its naphtha and petroleum wells, by Herr Ebenus (Dolinitz) , 
dn fhe scientific and economical importance of Cameroon, by 
Prof Kirchhof, on the limits between she High and Low 
German on the eastern side of the Elbe. by Dı Haushalter 
(Rudolstadt), on the salt and fiesh-water .akes between Halle 
and Eisleben, by Prof Kirchhoff, on ancient places of worship 
im Northein Thuringia, by Dr Rackwitz (Nordhausen) 


THE thirtygecond annual jenn of the German Geological 
Society took place at Hanover m the last week of September 
under the presidency of Hèrr von de Decken Among the 
papers read we note the following —On tLe lmıts of the Dyas 
formation, by Prof Geinitz (Dresden) , on the geology of North- 
Western America, by Prof vom Rath {Bonn}, on the Brachio- 
Saurus occurring in the Hessian hmestone, by Piof Credner 
Leipzig) , on the geology ¿of the Harz Mountams, by Herr 


Langsdorff (Klausthal), on the occurrence of dolerite ın the 
e 


o l Bamme eee AEE E EEEE o EREE EEEE EEEE e a ARAA EAA LEARE BERE AAAA AEE EEEa e Haegh iheir ROP ns NDANDA AAAA AAAA AANA ANA iiaia a a aaa aatia annn aiaia a  aaha nnn enieeneaiaentenaiccaeaeainatte, —apntenieteetr——tiatatht aaa 


Vogelsbeig, by Prof Streng (Giessen) a on Tasmanian tin ores, 
by Herr Goidaek (Klausthal), on new Devonian Biyozoa, by 
Dr Bornemann (Eisenach) The neat place of meeting will be 
Darmstadt 


WRITING on a subject of some interest at the present time, 
viz the orthography of the names of the better known Chinese 
places, a correspondent of the Tablettes des deux Charentes says 
that Tongue 1s more correct than Tonkin (and we presume also 
than Zunghing, Tonkwig, &c ), for this is how the name 1s pro- 
nounced. He thinks that French pronunciatioh generally 
appioaches that of the Chinese more than the Enghsh, Thus 
the Chinese have the nasal sound of # and a sound of # which 
we in England do not possess We cannot always reproduce 
these Chinese sounds, while the Fiench can do so easily. To 
represent the nasal sound the Enghsh add a g to the 7, but they 
do not always pronounce it The Fiench borrow the English 
orthogiaphy, but they pronounce the g which the former have 
added, and thus completely disfigure the names Thus (the 
correspondent goes on) the French pronounce Shanga: instead 
of Shanhat, and Hongue-Kongue in place of Hon-Kon The 
most curious instance 1s that of Canton The Enghsh call the 
province Azwang-toung, al the FFiench journals follow this 
orthography, and yet ıt 1s Canton pue and simple If the 4 1s 
to be employed at all ıt should be written Tog-Xren, for we 
write Fo-/Gen as the name of the piovince in which Foochow 
is situated, and the Xren 1s the same mm each instance The 
truth appears to be that all Far Eastern names have been trans- 
hteratea haphazaid, and almost in every case by people who 
knew nothing of the native languag@s, The older orthographies, 
such as Canton, Whampoa, &c , we owe to masters of ships, 
supercargoes, and the like, who visited the place ın the last or 
beginning of the present century In some cases they are not 
good attempts at 1eproduction, but httle practical mconvenience 
has ever been found in adhering to them According to the 
writer whom we have quoted the French aie in a worse phght 
than ourselves , our orthography was at least an honest attempt 
to ,eproduce the names as they sounded to Enghshmen The 
French adopt this orthography, and then give the letters their 
French pronunciation , in other words the tiansmutation 1s (1) 
Chinese as ıt sounded to an Englishman , (2) that Englishman’s 
Chinese as ıt sounded to a Fienchman! Little wonder then 
that there are hopelessly irreconcilable methods of spelling 
Chinese names of places 


THE Japanese Commissioner to the Health Exhibition writes 
that the omission of the names ofgthe foreign authors of certain 
scientific works in the Japangse Section was quite unmtentional 
He adds that three of these works aie by Japanese assistant 
professors The omission, on which we commented last week 
in noticing the Catalogue, coupled withgthe statement that the 
English volumes were translation, was certainly calculated to 
leave an erroneous impression as tg the authorship of the works 
in question 


THE second document just issu@i (Brockhaus, Leipzig) in con- 
nection with the ‘‘ Riebeck’sche Niger Expedition,” 1s luke the 
fust, which dealt with the Fulah language, mainly philological 
The chief contents are ‘‘Specirmens of the Language of Ghat 
in the Sanara, with Haussa and German Translations,” by the 
learnec. leader ‘of the expedition, Heir Gottlob Adolf Krause. 
The Gna: being merely a variety of the Mashagh (Berber, or 
Western Hamitic), no special grammar was needed of a lan- 
guage which has aleady been somewhat fully elucidated by 
Barth, Hanoteau, Piof Newman, and Stanhope Freeman But 
these texts ın the Arabic and Roman characters with interlinear 
German translations, and fiee Haussa and German versions, will 
be accepted as a oon by students of the languages of Sudan 
and Norta Afnca Thé accompanying ‘‘ Anmerkungen ” throw 
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considerable light on Many obscure giammatical points, besides 
bringing into still clpser relationship the Semitic and Hamutic 
groups, whose fundamental affinity 1s daily becoming moie and 
more obvious The widespread relations of what Herr Krause 
calls the “ Flaussa-Musukamische Sprach-Stamm ” (Haussa-Musgu 
linguistic fgmily) are also elucidated, and the curious principle of 
vowel harmony prevalent ın this group for the first time clearly ex- 
plained It diffeis entirely from the Bantu, which 1s initial, and also 
from the Finno-Tatar, masmuch as ım the latte: the vowels of the 
agglutinated postfixes conform to that of the root, which 1s 
never modified, whereas in Haussa-Musgu the rost-vowel con- 
forms to that of the postfif, and ıs consequently subject to 
constant change Thus a-darva = he loves, e-dtr1-kinz = he 
loves you, wheie the preceding pronominal and root-vowel a has 
been thoughout modified to ¢ andz by the influence of the 
follgwing,2 of the pronominal suffix 4222 The mtioduction 
contains many interesting details on the history of the Ghat 
oasis, which most of our readers will learn for the fiist time was 
mcorpoiated in the Turkish Empire some ten yearsago Here 
also some fresh hght ıs thrown on the origin of the national or 
imposed namess Mashagh (Imoshagh), Tuarek, Berber, Moor, 
Tibu, Fezzan, and Ghat For jis munificence in undeitaking 
the pubhcation of these ‘¢Mitthelungen” without the remotest 
prospect of any pecumiaiy ieturns, Dr Emil Ruiebeck has 
earned the lasting giatitude of the scientific would 


In the June number of 7zmehrz, a journal steadily growing in 
scientific impoitance and general usefulness, the accomplished 
editor, Mr E F, Im Thurn, continues his valuable ‘‘ Notes on 
West Indian Stone Implements’ The title of these papeis 1s 
now enlarged by the “additional words, ‘‘ and other Indian 
Relics,” so as to mcelude all objects, whether of stone, shell, 
bone, or clay, which are often found associated togethey in such 
a way as to render their separate treatment almost impossible 
This enlaigement of the subyéct cannot fail to be appreciated by 
ethnologists, who will here find much instructive matte: lucidly 
arranged, and illustrated by eleven plates containing thirty-five 
fac-similes of stone and shell implements, and twenty-one of 
Carib pottery The first group of objects belong to Su Thomas 
Graham Briggs, of Ba,bados, who has placed his fine collection 
at the disposal of Mı Im Thurn, at the same time generously 
providing the means for the due illustiation of the series The 
second gioup forms part of a quantity of native (Carib) pottery 
recently discovered on the Enmore Plantation, west coast of 
Demerara The wgent necessity of encOmaging collections of 
this sort before all have disappeared, like the natives themselves, 
before the advance of civ@lised man, is made evident by the 
statement that a large heap of sell implements lately found in 
the parish of St James, Barbados, were carted away “fto mac- 
adamise a road” Other attractive papersyin this number are 
‘*Bush-Notes of a Suntsgan,” by M McTurk, “The Moun- 
tains of the West Indies,” by T P Pote:, and ‘* Essequibo, 
Berbice, and Demerara wader the Dutch” (continued), by the 
Editor 


THE followmg announgements are made by Mr Edwaid 
Stanford —“ A Parliamentary County Atlas of England and 
Wales,” containing maps of all the counties engraved on a 
uniform scale This atlas includes as a distinctive featme a 
series of physical, statisttcal, and administiatiye maps of England 
and Wales and of London The 1ainfall, barometiic pressure, 
temperature of the an and of the seas around our coasts are 
shown for every month of the year , a river basin map, with an 
accompanying table giving the mea of each river basin and the 
length of the chief water channel in each basin , an orographic 
map, indicating by colours the plains, hills, and mountains, with 
much other information of interest A short description of each 
county accompanies the maps “A Tngqnometrical Survey of 
the Island of Cypius,” executed by dommand of His Excellency 


Major-General Sn R Biddulph, KCMG,CB, RA, High 
Commissioner, under the direction of Major H H Kitchener 
(Captain R E ), Duector of Survey, assisted by Lieut S C N 
Grant, RE The map is diawn to a seale of one inch to one 
statute mile = I 63,360, the scale of the Oidnance Sifivey of the 
United Kingdom , ıt has been engraved on fifteen copper plates, 
and will be printed on imperial sheets, forming, when bound, 
an atlas measuring 15 inches by 22 inches, or, when mounted ~ 
together, one map measuring 12 feet 6 inches by 7 feet “A 
School Map of British Colonies and Possessions,” drawn orf a 
uniform scale, and agreeing in style, size, and puce with the 
other maps of Stanford’s Series Also a second and much 
enlarged edition of the ‘‘Geology of Weymouth, Portland, and 
the Coast of Dorset,” with coloured geological map, section, 
and photographic frontispiece , ‘‘ The Countries of the Would,” 
the fifth and concluding book of the Geogiaphical Readers, by 
Charlotte M “Mason, containing Asia, Africa, America, and 
Australasia , the concluding volume of Stanford’s ‘* Compendium 
of Geogiaphy and Travel—Europe,” by F W Rudler, FGS, 
and G G Chisholm, B Sc, edited by Su Andrew C Ramsay, 
LLD,F RS, with ethnological appendix by A H Keane, 
M AT, ulustrated with fifteen maps and numerous cuts , ‘* The 
Monuments of Athens a Histouical and Archeological Descrip= 
tion,” by PomagistesG Kastiomenos, translated fiom the Gieek 
by Agnes Smith, author of ‘*Glimpses of Greek Life and 
Scenery” , ‘The Visitor’s Guide to Orvieto,” by J L Bevur, 
M A, Assistant Master at Wellington College 


E AND F N Spon have m the piess ‘‘Candles, Soap, and 
Glyceiine,” a practical treatise on the matenals used and pio- 
cesses involved, by Mr W Lant Carpenter, B Sc , “A Text- 
Book of Tanmung,” embiacing the theory and practice of pre- 
paring and dyeing all kinds of leather, by H R Procter, of 
Lowhghts Tanneries, Examimer in Tanning to the Guilds Insti- 
tute, “On Portable Railways,” by Mr Paul Decanville, 
MIME , “History and Descripygon of the Manchester Water- 
Works,” by J F La Trobe Bateman, F RSS Lond & Edin, 
Past President of the Institution of Civil Engmeais, F GS, & , 
“ An Electiical Supplement to the Pocket-Book of Engineeiing 
Formule,” by G L Moleswoith MICE, MIME, Con- 
sulting Engineer to the Government of India for State Railways , 
“t On the Analysis of von and Steel,” by T Bayley, author of 
** The Chemust’s Pocket-Book” , a new edition of ‘‘ The Modein 
Practice of Sinking and Bormg Wells,” by Mi Ernest Spon, 
Assoc Mem Inst C E , Spon’s ‘Mechanics’ Own Book,” a 
manual fo: handiciaftsmen and amateurs, ‘‘Sanitary Protec- 
tion,” a course of lectures delivered in the Theatre of the Royal 
Dublin Soctety, 1884, by W Kaye Parry, M A 


PHYLLOXERA 1s making steady progiess in the Rhenish vine- 
yards itseems The pernicious insect has now been found on 
the 11ght bank of the river, in the vineyards of Castle Ockenfels 
nea Linz, where over 100 ames aie infected State aid has 
been asked for at Berlin, as the occurence of the pest neaelinz 
15 far more serious than that in the Ahı Valley 


A TUNNEL, measuring about §000 feet in length, and cone 
structed at least nine centmues befure the Christian era, has just 
been discovered by the Governor of the island of Samos 
Herodotus mentions this tunnel, which served for providing the 
old seaport with diinkin? water It 1s completely pieserved, 
and contains water tubes of about 25 centimdes in diameter, 
each one provided with a lateral.apertuie for cleansing pw poses 
The tunnel 1s not quite straight, but bent in the middle, this 1s 
hardly to be wondeied at, as the ancient engineers hardly pos- 
sessed measuring instruments of such precision as those con- 
structed nowadays ° 


THE Globus reports the discoyery of the ruins of an ancient 
city near Samarkand They are situated upon a hill, which was 
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doubtless agfoitress formerly Remains cf utensils and human 
bones have also been found According to A-abian somces the 
large city of Aphrosiab existed there in the ime of Moses, tt 
was the royal residencefand the king’s cas‘le stood on the hull, 
and was provided with subterranean corr.dors The 1es ut of 
the excavations show that the ruins are mdeed those of a very 
ancient city The various depths, however, diffe: widely , m 
the lower ones fine glass objects aie found which are quite 
absent from the upper ones , the lowest layers contain 1emains 
of a very primitive natuie, e coarse unplements of clay and 
fint The excavations me being continued News fom 
Turkestan announces the discovery of anather ancient city, 
Achsy, on the right bank of the Amu Darya Remans of brick 
walls and other buildings aie said to be visible in considerable 
numbers 


THE additions to the Zoological Societ}’s Gardens during the 
past week include a Macaque Monkey (Afaravus cynomolgus 6 ) 
from India, presented by Mr A F M Smith, a Biown 
Capuchin (Cebus fatuellus) fiom Guiana, pieserted by Mr G 5 
Malet Barrow, a White-backed Piping C-ow (G) minor hina 
leuconota) fiom Australia, presented by Mr F Larkwonrthy , 
two Loggerhead Turtles (Zhalassochelys caowtana) fiom the 
Mediterranean, presented by Mr Allan McGregor, a Common 
Chameleon (Chameleon vulgaris) from North Africa, presented 
by Mr A R Rogers, a Hoined Lizard (Phr; 20soma cornutum) 
from Texas, presented by Capt H Mendcs, a Brown Mud Frog 
(Pelobates fuscus), European, presented by M~ Claude Russell , 
a Sulphur-breasted Toucan (Ramphastos carinatus) fiom Mexico, 
a Macaque Monkey (Macacus cynomolgus 3) fiom India, a 
Robben Island Snake (Coronella phocar um) from South Africa, 
deposited , a Collared Fiuit Bat (Cynonyeter is cellari), born m 
the Gardens 
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OUR ASTRONOMICAL COLUMN 


THE APPROAGHING APPEARANCE OF ILNCKE’s COMET — 
It may be hoped that, as at the last ieturn of -kis comet in 1881, 
an accurate ephemezis for its reappearance, which 1s now at hand, 
may be issued fiom the Impeial Observatory at Pulkowa 
According to the mean motion, assigned by the calculations of 
Dr Backlund at perthelion passage in 1881, the comet would be 
again in peilhelion (peiturbations neglected) about March 7 5 
G M.T , 1885, so that as the effect of planetary attraction will 
be small during the actual revolution, the comet’s tiack m the 
heavens will not greatly differ fiom that ıt followed in 1852, 
when the peiithelion passage occurred on March 14 It was fist 
observed in that year by Dr Vogel, at Mr Brshop’s Observatory 


"~ —_ = 


in the Regent’s Park on the evening of January 9, a refiactor of , 


7 inches aperture being employed , at this time iis distance from 
the sun was 1 35, and that from the eaith 1 55, so that the 
intensity of ight expiessed in the usual marme: was 0 23 At 
the return in 1875, when the perthelion passage took place on 
Aprtl 13, the comet was detected at the Observatory of Mar- 
seilles by M Stephan, on the evening of “anuaty 27, distant 
frem™the sun 1 50, and from the eaith 1 98, the theoretical 
intensity of light being therefore o 113, o1 only nalf that at the 
comet’s discovery in 1852 Theie appears to be a probability 
that with the large instiuments now so comparatively common in 
obseivatoiies, the comet may be observec at a greater d.stance 
from the sun than ın that year, and poss.bly 1 1ring the absence 
of moonlight ın November If we assume March 7 5 for the 
date of perihelion passage, and brng up the longitudes in Dr 
Backlund’s or by of 1881 to the beginning of 1885, we shall have 
the following positions of the comet at Gieerwich midnight — 


1884 RA NPD Dis‘ance from Intensity 
h m ea Earth Sun of Light 
Nov 5 . 23 2I 82 24. I 310 2043 O40 
9 22574 83 4 I 318 2000 O44 
© I3 22534 8340 1328 1957 O148 
17 22501 84 13 I 340 1913. 0152 
21 22474 84 g2 I 352 Iı 867 0157 
25 22454 35 7 I 365 I 821 0 162 


Encke did not continue the ephemeris ın t852 beyond the date 
of perthelion passage, but if we calculate fom his elements for 
April 19 5 (the day of the new moon), we find the comet’s place 
to have been m RA 342° 55’, N PD 109° 27, its distance 
from the sun o 89, and from the earth 0 95, or the intensity of 
light 1 41, t would rise at the Cape about 14h rm, and must 
therefore have been ieadily observable We may expect that 
in 1885 observatians will be made ın the southern hemisphere 
afte: perihelion passage 


VARIABLE STARS —Mira Ceti 1s now close upon a minimum, 


2 phase of which there are not too many observations ifs mag- 
mitude is usually about 85 on Bessel’s scale x Cygni will 


piobably be at mimrnum about Nqvember 15 the mean of the 
last five periods, according to the observations of the late Prof 
Julius Schnndt, 1s 408 2 days, and 1880 May 31 2 may be taken 
as a mean maximum epoch A maximum of the fiery-looking 
variable R Leonis may be expected about December 10 R 
Leporis will probably be at mimimum at the beginning of 
January 

SOUTHERN BINARIES —Thete are two southern double-stars 


which appem to ceserve much closer observation than they have 
yet received on the score of their probable bmary character and 


rapid motion They aie — 
RA N PeD 
h m s A j 
A 5014 17 99 22 133 24 2 
A 5114 19 18 32° 144. 33 2 


The positions are bought up to 1885 o from the Paramatta 
Catalogue $ 





ON THE SEAT OF THE ELECTROMOTIVE 
FORCES IN THE VOLTAIC CELL 


AT the Montreal meeting of the Bmtish Association a discus- 
sion on the above subject was opetfed by Piof O J Lodge 

Copies of tt.e following notes were distributed to the members 

present by the opener of the discussion, together with the ac- 

comparfying letter As it has been suggested that their 1epro- 

shat here would beeof service, we willingly give them a 
ace 

: Unive: sily College, Liver pool, July 29th, 1884 


The following set of statements are privately issued by me 
solely with the object of securing attention to definite points in 
the discussion on Contact Electricity, at Montreal, which I have 
been instiucted by the Sub-Committee to open They aie 
numbered for convenience of reference I have no authority 
whatever for appending the names I have appended to some of 
the statements, and in general the whole thing is meiely a 
statement of my own peisonal belief At the same time the 
wording .s carefully chosen and 1s intended to be correct in 
detail, and the viewsgndicated I have held with gieater or less 
clearness fom some seven yems I should have small hesitation 
in believ.ng these views to be tiue, were ıt not that I fear they 
are at variance with those of Sir Wm Thomson It is in no 
spuit of presumption, but simgly in order more easily and dis- 
tinctly to el.cit tne truth, that I have ventmed thus to record 
them, and I am very willing to modify all or any of them on 
ground shown It may be hoped that the discussion at Montieal 
will 1esult m a substantial basis of agaeem@ht with regard to this 
elementary and long-debated matter OLIVER J LODGE 


I —-ORTHODOX STATEMENTS BELIEVED BY O J L TOBE 
TRUE IN THE FORM HERE SET DOWN 


A —Volta 


1 Two metals in contact oidmarily acquire opposite charges , 
for instarce, clean zinc 1eceives a positive chaige by contact with 
coppei, of such a magnitude as would be otherwise produced 
unde: the same c.rcumstances by an EM F of 8 volt 

2 Ths appar®t contact E M F or ‘‘ Volta force” is mde- 
pendent of all other mefalfe contacts wheresoever arranged, 
hence the metals can be arranged ın a numerical series such that 
the ‘‘ contact force” of any two 1s equal to the difference of the 
numbeis attached to them, whether the contact be direct or 
through intermediate metals But whether this series changes 
when the atmosphere, o1 medium surrounding the metal, 
changes 1s an open question on the one side are experiments 
of De la Rive, Biown, Schultze-Begge , op the other side, of 
Pfaff, Pellat, van gahn It ceitainly changes when the fige 
metallic surfaces are ovidiséd or otherwise duty Andın general 
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this ‘‘ Volta force” 
contacts 

3 Ina closed chain of any substances, the 1esultant E M F 
1s the algebraic sum of the Volta forces measured electiostatically 
m air fo. every junction in the chain, neglecting magnetic or 
impressed EM F [Veufied most completely by Ayrton and 


Perry ] 


° 
is very dependent on all non-metallic 


B — Thomson 


4 The EMF ın any closed cucwt is equal to the energy 

conferred on unit electricity as it flows round 1t 
[Neglect magnetic or impressed E M F in what follows J 

5 At the junction of two metals any eneigy conferred on, or 
withdrawn fiom, the curent, n@ust be in the form of heat At 
the junction of any substance with an electrolyte, energy may 
be conveyed to or from the cuirent at the expense of chemical 
action as well as of heat 

6 Inacucut of umform temperatme, if metallic, the sum of 
the EM F e1s zeio by the second law of thermodynamics , if 
partly electiolytic, the sum of the E M F 1s equal to the sum 
of the energies of chemical action going on pei unit current per 
second 

7 In any closed conducting circuit the total intiinsic E M F 
is equal to the sum of the chemical actions going on pei unit 
electricity convey@d (3 _/ée), diminished by the eneigy expended 
in algebraically generating reversible heat 

8 The locality of any — MF may be detected, and its 
amount measued, by observing the reveisible heat or othe: form 
of energy there produced oi absorbed per unit current per 
second [This is held by Maxwell, but possibly not by 
Thomson, though its establishment ıs due to him ] 


II —STATEMENTS BELIEVED BY O J L. 10 BE FALSE 
THOUGH ORLHODOX 


9 Two metals m air œ wate: o dilute acid, but not in 
contact, ale practically At the same potential [Su Wm 
Thomson, Clifton, Pellat ] 

ro Two metals in contact aie at seriously different potentials 
(ze differences of potential gieater than such milli-volts as are 
conceined in thermo-electricity) [Thisas held by neaily every- 
body ] X 

II The contact force between a metal and a dielectiic, o1 
between a metal and an electiolyte, ıs small [Ayiton and 
Peny, Clifton, Pellat, and piobably Su Wm Thomson] 


IHI —STATEMENTS BELIEVED BY O J L TO BE TRUE 
THOUGH NOT ORTHODOX 


12 A substance immeised in any medium tending to act upon 
it chem cally will (unless it 1s actually attacked) be at a different 
potential to the medium ın contact with it, positive if the active 
element ın the medium is electro-positive, negative if the active 
element is electio-negative 

13 The above difference of potential can Be calculated appo- 
\imately from the potential energy of combination between the 
substance and the medium, the energy being measured , by com- 
peling the combination to occur and observing the heat 
produced pei amount of substance conesponding to one unit of 
electricity 

14 In addition to this contact force; due to potential 
chemical action or cl@mucal_stiain, there 1s anothe: which 1s 
independent of chemical PPoperties, hut which seems to be 
greatest fo. badly-conducting solids, and which 1s m every case 
supeiposed upon the former contact force, the two being 
observed together and called the Volta effect ° Very httle 1s 
known about this latte: forceygexcept in the case of metals , and 
in these it vares with tempetatue, and is small In the case 
a non-metals ıt ıs often much larger than the chemical contact 

orce 

15 The total contact force at any junction can be expeii- 
mentally determined by measuring the ieveisible energy deve- 
loped o1 absorbed there pei unit quantity of elfctiicity conveyed 
across the junction [Practical difficulties, caused by uieveisible 
disturbances, being supposed overcome ] 

16 In a chain of any substances whatever, the iesultant 
EM F between any two points 1s equal to the sum of the tine 
contact forces acting across every section of the chain between 
the given points (neglecting magnetic or impressed forces) 

17 In a closed chain the sum of the * Volta forces,” mea- 
sured electiostatically m awy (the same) m@dium, 1s equal to the 
sum of the tiue contact forces, whether ea@h individual Volta 
force be equal to each individual true force or not 


18 Wherever a current flows acioss a seat of EMF, there 
it must gain or lose energy at a iate numerically equal to the 
EMF multiphed by the strength of the current 


Development of the above and Special A pleation to Metals- 


19 A metal is not at the potential of the air touching it, but 
is always slightly below that potential by an amount ioughly 
proportional to its heat of combustion, and calculable, at any 
rate approximately, fiom it Fo. instance, clean zinc 1s pro- 
bably about 1 8 volts below the ar, coppe: about 8 volts 
below, and so on If an ordinary oxidising medium be sub- 
stituted fo. ‘ an” in the above statement ıt makes but httle® 
diffe: ence 

20 Two metals put into contact ieduce each othe: instantly to 
‘practically the same potential, and consequently the most oxidis- 
able one recerves fiom the othe: a positive charge, the effect of 
which can be observed electrostatically 

a1 There isa slight true contact force at the junction of two 
metals which pievents then reduction to exactly the same poten- 
tial, but the outstanding difference 1s small, and varies with tem- 
perature It can be measmed theimo-electrically by the Peltier 
effect, but in no othe: known way It is probably entirely 
independent of surrounding media, metallic or othe: wise 

22 Iftwo metals are in contact the potential of the medium 
surrounding them 1s no longe: umifoim 1f a dielectiic 1t 1s m a 
state of strain, 1f an electiolyte ıt conveys a current 

23 Inthe former case the major part of the total difference of 
potential 1s related closely to the difference of the potential 
eneigies of combination, and 1s approximately calculable there- 
fiom In the latter case the total ÈE M F ıs calculable accurately 
fiom the energy of the chemical piocess going on, minus or plus 
the eneigies concerned ın reveisible heat effects 

24 There are two distinct and independent kinds of series ın 
which the metals (and possibly all solids) can be placed, one 
kind depends on the dielectric o1 electrolytic medium in which 
the bodies aie immeised , the other kind depends on tempera- 
ture The one 1s something like the Volta senes, but it is 
really the Volta senes mimus the Peltier, the othe: 1s the 
Peltiean To Ęieckon up the total EM F of a cucult we may 
take differences of numbeis fiom each series and add them 
together 


IV —BRIEF SUMMARY OF 1HF ARGUMENT 


25 Wherevei a cunent gains or loses energy, there must be a 
seat of E M F , and conversely, wherevei there 1s a seat of 
E M F, a cunient must lose o1 gain energy (that 1s, must gene- 
1ate or destroy some othe: form of energy, chemical, thermal, or 
other) in passing it 

26 A cwent gains no eneigy (7 e destroys no heat) ım cioss- 
ing from coppe: to zinc, hence there ıs no appieciable E MF, 
there 

27 When a cunent flows from zinc to acid, the energy of the 
combination which occus 1s by no means accounted for by the 
heat theire generated, and the balance 1s gained by the cuuent, 
hence at a zinc-acid janction there must be a considerable 
EMF (say at a maximum 2 3 volts) 

28 A piece of zinc immersed in acid 1s therefore at a lower 
potential than the acid, though how much lowe: it is impossible 
to say, because no actual chemical action occurs [If chemical 
action does occu, it is due to impurities, or at any 1ate to local 
cunents, and it .s of the nature of a distuibance ] a 

29 A piece of zinc, half m an and half m wate: oi acıd, 
causes no gieat difference of potential between the au ane fhe 
wate: (Thomson, Clifton, Ayiton and Perry, &c ), consequently 
an must behave much like water 


o If the an wee shghtly positive to the wate, as if 1s baad 


(IJankel), ıt mght mean that the potential eneigy of combination 
of air with zinc is slightly greater than that of water, o1 it might 
1epresent a difference m the theimo-electiic contact forces be- 
tween zinc and air, and zinc®ind water, o1 it might depend on a 
contact force between an and wate: [If such g contact force 
between an and water exists, 1t 13 obviously of gicat importance 
in the theory of atmospheric electticity, for the slow sinking of 
nust globules through the au would render them electrical ] 

31 Condense: methods of investigating contact force no more 
avoid the necessity for unknown contacts than do stiaightforwaid 
electiomete: o1 galvanomete: methods , the circuit is com leted 
by an -n the one «ase and by metal in the other, and the E M F 
of an an contact ıs moie hopelegsly unknown than that of a 
metal contact 
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32 All electrostatic determinations of contact force ate really 
determinations of the sum of at least three such forces, none of 
which are knowable separately by this means. 

33 ‘Lhe only dnect way of imvestigating contact force is by 
the Peltigr effect or its analogues [Maxwell ] 

34 Zinc and coppei in contact are oppositely chaiged, but 
ae not at very different potentials they weie at different 
potentials before contact, but the contact hes nearly equalised 
them 

{Certain portions of these statements which may appeai wildly 
hypothetical, such as 13, are to be justified by figues The 
justification 1s not complete, for lead and iron aie untiactable, 
but ıt does not affect the main position | 
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WE are indebted to the coutesy of the F ditor of Sezence foi 
the following 1epoits of the Sectional proceedings of the 
American Association 


In the Section of Physics a paper was read on ‘‘ The Rela- 
tion of the Yard to the Metre,” by Prof Wrilham A Rogers, who 
has given his life to perfecting the construction and the testing 
of standaids of length, and the 1esult of this his latest investi- 
gation is that the metie 1s 39 37027 inches ın length One of 
the most impoitant physical measurements 1s that of the wave- 
length of light of any given degiee of refrangibility, and this 
determination 1s best made by means of the diffraction giating 
On account of the extensive use of the magnificent giatings 
constructed by Prof Rowland for this pwpose, Piof Rogers 
instituted an investigation to dete:mime the coefficient of ex- 
pansion of the speculum-metal used in the construction of these 
gratings He also noted that fiom its homogeneity, fineness of 
grain, and non liability to tarmsh, this specuLim-metal 1s pecu- 
harly suitable for constiucting fine scales, though its extreme 
brittleness 1s an objection to its use foi laige scales 

Prof Rowland stated that he proposed to construct scales on his 
ruling-engine which would enable the physicist at any time, by 
purely optical means, and without knowing the coefficient of 
expansion of the metal or its temperature, tc obtain the value 
of the length of the scale in terms of the wave-length of any 
given iay of light Theseescales were simply to be stiaight 


pieces of specuium-metal 1uled with Imes just as an ondinary ' 


giating, except that the length of the lines is to be only about 
one centimetre, every one-hundteth line being somewhat longer 
than its neighbours the whole iuled slip 1s to be one decimetie 
in length Fiom the manner of 1uling, 1t wl be easy to count 
the whole numbe: of lines mn the length of the stup, and then 
by a simple use of the scale as a grating, in a suitable spectro- 
meter, the whole length may be immediately found at any time 
im terms of any specified wave-length of light In some foims 
of telephones and in the miciophone the action depends on the 
change in iesistance of a small carbon button on being sub- 
jected to pressure There has been much discussion as to 
whethe this diminution of the resistance with pressure 1s due to 
a change in the resistance of the carbon itself, or simply to the 
bette: contact made between the carbon and the metallic con- 
ductor when the pressure 1s applied 
Piof Mendenhall has carried out some exderiments to deter- 
mine the question , and one of his methods of experimenting— 
that with the hard carbons—appears to po.nt conclusively in 
favour of the theory that the resistance of tne caibon itself 1s 
altexXt% by pressure The experiments mace by him on soft 
carbon are open to ciiticism, though they also point to the 
change taking place zz the carbon Prof Mendenhall finds that 
he resistance 1s not simply proportional to the presse, and 
thinks that by increasing the pressure a point of maximum con- 
ductivity would be reached where there woulc be no change in 
resistance for a small change 1n piessme 
Prof A Giaham Bell, the inventdét of the telephone, 1ead a 
paper giving a pgssible method of communication between ships 
at sea The simple experiment that illustrates the method which 
he proposed is as follows —Tuake a basin of water, introduce 
into it, at two widely-sepaiated points, the two terminals of a 
battery cncuit which contains an interruptor, making and bieak- 
ing thé circuit very rapidly Now at two other pomts touch the 
water with the terminals of a cucut containing a telephone A 
sound will be heaid, except when the two telephone termimals 
touch the water at pomts wheie the potential 1s the same In 
this way the equipotential Jines can easily be picked out Now, 
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to apply this *o the case of a ship at sea Suppose one ship to 
be provided with a dynamo-machine generating a powerful 
current, and let one te1mimal enter the water at the prow of 
the ship, and the «other be carefully insulated, except at 
its end, anë be tiatled behimd the ship, making connec- 
tion with the sea at a considerable distance fromgthe vessel , 
and suppose the current be rapidly made and broken by 
an mterraptc:, then the observer on a second vessel pro- 
yided with similar terminal conductors to the first, but having 
a telephone instead of a dynamo, will be able to detect the 
presence of tae othe: vessel even at a considerable, distance , 
and by sutahle modifications the direction of the other vessel 
may be found This conception Brof Bell has actually tried on 
the Potomac Rive: with two small boats, and found that at a 
mile and a guaiter, the faithest distance experimented upon, the 
sound due to the action of the inteirupto: ın one boat was dis- 
tinctly audrhie in the other The expenment did not succeed 
quite so well in salt water . è 

Prof Tiowbridge then mentioned a method which he had 
suggested scme yeais ago for telegraphing across the ocean with- 
out a cable: the method having been suggested more for its 
interest than with any idea of its eve: beg putin practice A 
conductor 1s supposed to be laid from Labrador to Patagonia, 
ending ın the ocean at those pots, and passimg through New 
York, where a dynamo-machine 1s supposed to be included in 
the cucuit In Europe a line fs to extend from the noth of 
Scotland to the south of Spain, making connection with the 
ocean at thas= points , and m this cirewit is to be meluded a 
sensitive galvanomete: Then any change in the turrent ın the 
American line would produce a corresponding change 1n current 
im the Emopean line, and thus signals could be transmitted 

Mı W H Preece then gave an account of how such 
a system hac actually been put into practice in telegraphing 
between the Isle of Wight and Sasthampton dung a sus- 
pension .n the action of the regular cable communication. 
The instruments used were a telephone in one circuit, and 
in the other about twenty-five Leclanché cells and an inter-~ 
ruptor a Tne sound could then be heard distinctly, and so 
communication was keptgip until the cable was again in working 
orde: Of the two lines used in “this case, one extended from 
the sea at the end of the island near Hust Castle, thiough the 
length of the island, and entered the sea again at Ryde, while 
the hne on che mamland ran fiom Huist Castle, where it was 
connectec wih the sea, tbrough Southampton to Portsmouth, 
where it again entered the sea The distance between the two 
terminals at Hurst Castle was about ope mile, while that be- 
tween the terminals at Portsmouth and Ryde amounted to six 
miles 

A few years ago Mr E H Hall, then a student at the Johns 
Hopkins University, taking a thin stip of gold-leaf through 
wh ch a cunent of electricity was passing, and joming the two 
terminals of a very native galvanometer to two points in the 
gold-leaf, one on one edge, and the other on the othei, choosing 
the points so exactly opposite that tere was mo cuient through 
the galvanometer, found that on placing the poles of a powerful 
electio-magnet, one above and“the othe: below the strip of gold- 
leaf, he obtained a current though the galvanometer, thus 
indicating thet there was a change in the electric potential, due 
to the action of the magnet Mr Hall exglains this change by 
supposing the 1otation of the equip#€ntial lines ın the conductor , 
about the nes of magnetic foice ‘This explanation has been 
biought mto question by Mr Shelfor% Bidwell, who attempts to 
explain the actién thus the magnetic force acting on the con- 
ductor cai1ying the current would cause the conductor to be 
moved sideways, were it free to move, but, since it ts held by 
clamps at the ends, the magnetic ioice acting upon it biings it 
into a state of stiain, one edge being compiessed and the other 
stietched , and Mı Bidwell supposes the whole Hall effect to 
be due to theimal actions taking place in consequence of this 
unsymmetiical st#te of stam Prof Hall, who is now at 
Haivaid, has made some careful experiments to test this expla- 
nation of Mr Bidwell He used not only gold-leaf, but stups 
of steel, tinfoil, and other metals, and clamped them sometimes 
at both ends, sometime#in the middle, and sometimes only at 
one end, ard in all cases the action was the same, with the 
same metal, Riespective of the manne: of clamping This was 
strong ev.dence against Mr Budwell’s position 

Sn William Thomntson suggested, es a further test to bring 
about the state of stmun, which Mr Bidwell supposes to be the 
pliumaly caus: of the action, by purely mechanical means, bring- 
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Ing pressure to bear on one sice o1 the other, and seeing whether 
the action obtained 1s at all commensurate with the action found 
by Mr Hall 

Piof Hall then discussed an expe1iment by which Mr Bidwell 
had obtained a reversal of the effect, and showed that the 
reversal was® only apparent, and that when carefully examined 
the results of Mr Uidwell’s experiments were best satisfied by 
the theory of the rotation of the equipotential surfaces about the 
lines of magnetic force 

Sir Wiliam Thomson spoke of the discovery of Mi 
Hall as being the most important made since the time of 
Faraday He favoured Mı Hals explanation, though he 
considers Mr Bidwell’s suggestion as very important, and 
thinks that ıt will very hkely be found that both the Hall 
effect and thermal effects have a common cause, rathe: than that 
one Is to be taken to explain the other He showed also that 
the mathematical examination of the subject indicates thiee 
relations to* be investigated, — fust, the relation of thermal force 
to the surfaces of equal 1ate of variation of temperature , second, 
the relition of electric curent to the equrpotential surfaces , 
thud, the ielation of the thermal flow to isothermal surfaces 
The second of these is that investigated by Mr Hall, who has 
found that under the conditions mentioned the lines of flow are 
not perpendicular to the equipotential smfaces There 1emains, 
therefore, ‘‘woik for two more Halls,” m ether proving or dis- 
proving the existence of the analogous actions in these othe: two 
cases Sir Wilham Thomson also suggested the following ex- 
ceedingly interesting mechanical illustration or analogue of Hall’s 
effect Let us be living upon a table which rotates uniformly 
fo. ever A nariow circular canal is upon this table, concentric 
with the axis of 1otation of the table, and neaily full of water 
After a winle the watet will acquire the same velocity of rotation 
as the table, and will come toa state of equilibrium The outer 
edge of the water m the caffal will then stand a little highe: than 
the mner edge Let us now apply a httle moteve force to the 
wate1, and by means of a pump cause it to flow ın the canal in 
the same direction ın which the table 1s already rotating it 1s 
evident that it wil stand higher on the outer edg@, and 
lower on the mne: edge of, the carfal, than before But, 
should we cause it to flow in the opposite direction to the 
motion of the table, 1t will stand lower on the outer edge, and 
higher on the mner edge, than ın its position of equilibrium 
The expeliment made by Mı Shelford Bidwell may also be 
ulustiated by putting a partition ın the canal so as to divide ıt 
into two circular concentric troughs, and make a little opening in 
the partition at some peint, then takmg two points nea the 
Opening ın the partition, one ın one trough and one ın the othe, 
1f they are very close to the partition, the point in the outer 
trough will be at a wer level than that m the inner one, but 1f 
they are not close to the partition, but one ıs tahen close to the 
outer edge of the outer trough and the other close to the mner 
edge of the inner trough, then the point ın the outer trough will 
be at a Azgher level than that in the inne: trough, though the 
difference in level will be ony about half of what ıt would have 
been had there been no partitiongseparating the canal into two 
troughs 

Piof Forbes called attention to the fact that the classi- 
fication of the metals accoiding to theu thermo-electric 
qualities gives not oy exagtly the same division into positive 
and negative, but that the veiy order obtained ın that way tor- 
responds to that obtained by classifying according to the Iall 
effect, except gosszély ın the case of aluminium 


In the Section of Mathemgtics and Astronomy the fist paper 
read was by Prof E C Pickeing, upon the coloms of the 
stars The need of exact photometric measmement of different 
parts of their spectra was first pointed out, and the author then 
described a very ingenious method of accomphshing this In 
the telescope tube, a littl€ beyond the focal plane, is a duect- 
vision prism, so set as to give a spectium extended in declina- 
tion , and on the pieceding side of this prism ıs placed a piece 
of plane glass, whose edges aie so ground that, when a small 
p ition of the following side of the cone of iays falls upon ıt, 
it gives a small white ghost, just preceding the spectrum and 
always opposite the same wave-length In the focal plane is 
one of Piof Puitchard’s neutral-tint wedge photometeis, and 
behind ıt a thin metal diaphiagm with four long, narrow shis 
parallel to the equatoual ®otion, so tha% when the spectium 
transits behind them, fou little stary—a 1%, yellow, blue, and 
a violet—shine through these shts, and the tim: of the disap- 
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pearance of each, as they move towards the thicker adge of the 
wedge, measures its brightness Fiom these times may be 
deduced the magnitude and colour curve of the sta: To fix the 
same wave-lengths for each observation, she little white ghost 1s 
adjusted upon one of two parallel wires which project oyt beyond 
the preceding side of the diaphragm For a succeeding transit, 
the ghost 1s adjusted upon the other wue, half a slit-interval 
distant, and thus eight points of the spectrum are photometri- 
cally measmed 

Prof Young of Princeton spoke very highly of the ingenuity 
and effectiveness of the device, especially for the systematig 
measurement of a large number of stars He poimted out, 
however, what might be a source of error, viz the different 
sensitiveness of different obseiveis’ eyes to different colours, so 
that they would probably observe the times of disappearance 
of the four colowed stars shghtly relatively different 

The next pape, by Prof Daniel Knkwood, discussed the 
question whether the so-called ‘‘ temporary stais” may be 
vauiables of long period, 1eferamg to the sometimes-claimed 
identity of the temporary stars 945 and 1264, with the well- 
known Tycho Brahe’s star, which blazed forth in Cassiopeia in 
1572, and whose position 1s pretty closely known from his mea- 
sures The conclusion ieached was, that on account of the 
sudden apparition of the temporaty stars, the short dmaton of 
their biuightness, and the extraoidimaiy length of then supposed 
periods, they should be cons.deied as distinct from vauables 

Piof Mansfield Mertiman, the autho: of the well-Lnown 
treatise on ‘‘ Least Squares,” proposed a criterion for the 1ejec- 
tion of doubtful observations, founded upon Wagen’s demon- 
stiation of the law of frequency of error, which was simpler 
than Pierce’s or Chauvenet’s It mvolve-, however, a deter- 
mination of what 1s the umt of increment between enos of 
different sizes, a thing difficult to determine m very many cases 

Prof Picke:ing then iead another paper upon systematic 
enos im stella: magnitudes, showing, without any question, 
that the magnitudes of all the stai-catalogues, fiom that of 
Ptolemy down to the great work of Argelander in the Purch- 
musterunz—all depending upon eye-estimates—are systematic- 
ally affected by being ın, or close to, the Milky Way, they all 
being estimated too faint, and the error amounting to about half 
a magnitude in the Milky Way itself This arises fiom the 
buightness of the background upon Which the star is viewed In 
the Haivaid photometry measmes, this sowice of eiror is 
avoided, since, in the comparison of each sta with the Pole- 
Star, the two fields ate superposed, and then added biightness 
affects both stars alike 

Prof M W Hairington, Duector of the Ann Aibor Ob- 
servatory, 1ead a papei upon the asteroid img He showed 
that the repiesentative average orbit would be an ellipse of 
small eccentricity, with semi maor axis equal to about 2 7 times 
that of the earth, and inclined to the plane of the ecliptic about 
1°, and that, in the piogiessive discovely of these small bodies, 
the average mean distance had giadually increased, but now 
seemed to have reached its Jumit On the assumption that the 
surfaces of all the asteroids nave the same reflecting power as 
Vesta, Prof Hairington 1eaches the conclusion that the volume 
of Vesta 1s about 5/17 that of all these 230 bodies put together, 
and that Vesta and Ceres together form almost one-half the total 
volume 

Prof Rogeis of the Harvard College Observatory, 1ead two 
papers The first, upon the magnitude of the errors which ‘nay 
be introduced ın the 1eduction of an observed system of sfgllar 
co-ordinates to an assumed noimal system by giaphic methods, 
showed a gieat amount of laborious 1eseaich, and was a good 
illustration of the vast amount of monotonous work necessaly Ne 
the present stage of astionomical observation ın order to ieuh 
the highest degree of accuacy attainable by the search foi and 
elimination of minute systematic errois His next pape: was 
upon the ouginal giaduation of the Haivaid College meridian 
cucle zz szu This descii8ed a method of tuning a mendian 
cucle thiough any desued constant aic up to a&put 30° without 
any dependence upon the cncle and reading mucioscopes, 
effected by means of an arm swinging between fixed stops, and 
clamping to a circula: rng on the axis by an electro-magnetic 
clamp With this Piof Rogers claimed to be able to set off a 
constant arc through as many as five thousand successive move- 
ments of the clamping arm The ingenious method suggested 
and cared out by Mi George B Clark, of the fim of Alvan 
Claik and Sons, of grmding the clamping circle to a perfect 
cneula: form while the telescope was swung round in its Y’s was 
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fully descwbed, and also Prof Roge1s’ method of miesting the | 


momentum of the telescope at the stops by wa:er-buffe: plungers 
The great advantage of thus being able to set off a constant arc 
independent of the cnge and microscopes was pomted out, with 
especial yeference to the investigation of division enois and 
flexure of circle, and also to the division of the circle itself 27 
situ, 2¢ mounted on its axis and turning on its pivots 

Prof Young called attention to the necessity of guarding 
against expansion and contraction of the bar holding the stops, 
due to 1adiation fiom the observen’s body 
oe Mr S C Chandlei, Jun, of the Harvard College Observa- 
tory, gave the iesults of observations and experiments with an 
‘almucantai ” of four inches’ aperture, a new instiument devised 
by Mi Chandler, which seems to be of remarkable accuracy, 
and piomuses to furnish an entirely new and :adependent method 
of attacking some of the most impoitant >ioblems in exact ob- 
servational astronomy ‘The instrument ccnsis:s of a telescope and 
vertical setting-cncle, which can be clamped at any zenith-dis- 
tance, and 1s supported on a 1ectangular base which floats in a 
rectangular trough of mercury, the whole tu:ningiound a vertical 
axis so a$ to observe in any azimuth, these observations being 
simply the times of transit of any heavenly body over a system 
of horizontal wires in the field The cbseivations thus far have 
been entnely upon stars, and all at the appa~ent zemth-distance 
of the pole Afte: some very small reriodic vanations in the 
zenith-distance pointing had been traced to changes of tempera- 
ture, and had been 1emoved by sawing through the wooden 
bottom of the meicury trough, the imstiument showed an 
astonishing constancy in this zenith-distance pomting, extending 
over weeks at a time, and far exceeding the constancy of the 
corrections to the best fundamental ins*:umerts of our observa- 
tories 

A pape: was iead by Mr Chandlei, upon the colows of 
variable stars Showing, first, that most of the vanables were 
7ed, he described some fanly satisfactory methods which he had 
used to measme the degree of 1edness of all the periodic vari 
ables, and then, plotting a seres of points whose abscisse 
represented the /ezezk of the pends, and crdmates the degs ee 
of r.dness, ther agreement with a curve making a very decided 
angle with the axis of abscissze biought out without question the 
remukable law that the redder the star the eonger rs ws period 
of variabutty In discussingany theo1y of vaiiable stas, Mr 
Chandie: pointed oul that Zollner was the only one who had 
thus far taken mto account two laws al.eady known, viz (1) 
that they aie generally zed, (2) that they zvcrease m brightness 
much more rapidly than they desease, and now, in any futher 
theory, this new thud Jaw must have a piace, viz that the 
redder they are the longer 1s their period 

Di R S Ball, Astionomer-Royal for Tieland, 1ead a paper 
upon the iuled cubic suiface known as the cylindioid, whose 
equation Is 


g(x? + 79)—-2m xy =O 


Mi W S Auchencloss of Philadelpate exhibited a balancing 
machine for finding the centre of giavizy of any number of dif- 
ferent weights distuibuted along a line, which seemed to be of 
excellent construction, extremely easy ard rapid in mampula- 
tion, and quite sensitive In connection wth a time-scale of 
365 days at one side, ıt was shown how taptdly a complicated 
system of business accounts could be set-led, and how it could 
be applied to various engineering problems 

Pyof J H Goe, of the US Geological Suivey, read a 
a upon the geodetic woik of the JS Coast and Geodetic 

uivey 

The next paper was by M: J N Szockwell of Cleveland, 
upon an analysis of the formula for the =noon’s latitude as 
affected by the figme of the eaith In this Mi Stockwell 
claimed that Laplace’s formula for eaplessing this was wiong , 
the question tuining upon an approximate integration of a dif- 
ferential equation, which he claim€d to show was wiong by 
separating mntojevo terms a single one which expressed the dif- 
ference of two effects, which, thus evaluated separately, became 
ethe: indeterminate o1 of an impossible amaunt 

Prof J © Adams of Cambridge, Englanc, made some com- 
ments upon Mr Stockwell’s papei, speaking in high terms of 
the general work which Mr Stockwell had done im the difficult 
subjecf of the luna: theory, bit from such conclusions and 
methods as those brought forward m this particulam case he 
said he must express his total dissent He then pointed out 
that this equation was, to begin with, only an approximation , 
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that, before it could be treated at all as a 1igoious one, many 
othe: small terms must be included, that, futher, its integra- 
tion was only an approximation, and that in this case any 
separation into terms, which, on. a certam approximate assump- 
tion, became either indeterminate or very large, was of no value 
as a test of the equation ° 

Piof Ormond Stone, Duector of the Leander McCormick 
Obseivatory of the University of Virgmia, gave an elaborate 
descuiption of that Observatory, now approaching completion, 
and to be devoted ent-rely to original 1eseaich The telescope, 
which will soon be mounted, 1s the twin ın size of the Washing- 
ton 26-inch, and like ıt in most of its details, except that the 
diving clock is like that of the Pimceton 23-inch, with an 
auxihary contiol by an outside clock, and that it has Burnham’s 
micrometer Ulummation The Obseivatory has a permanent 
fund of 76,000 dollais as a begimning, and 18,000 dollas have 
been expended m Observatory buildings, and 8000 dollars for 
the house of the Duecto: Situated 850 feet above the seq, and 
on a hill 300 feet above surroundings, the main building, circular 
in shape, 1s sumounted by a hemispherical dome 45 feet ın dia- 
mete. The buck walls have a hollow air-space, with inward 
ventilation at bottom and outward at top 

Mi Warner, the builder of the dome, gave an interesting 
desciiption of the ingenicus method of adjusting the conical su- 
faces of the bearing-wheels, so that they would, without guid- 
ance, follow the exact circumf€ience,of the tiacks, and then of 
the adjustment of the guide-wheels, so that the axis of this cone 
should be exactly normal to the cucula track The framework 
of the dome consists of thnty-six hght steel guders, the two 
cential parallel ones allowing an opening six feet wide The 
ccve1ing 1s of galvamised .ron, each piece fitted zz sez, and the 
stiength of the frame ıs designed to stand a wind-pressure of a 
hundied pounds pei square foot Thee are three equal openings 
with independent shutteis, the first ewtending to the houizon, the 
second beyond the zenith, and the thiré so fai that its centre 1s 
opposite the division between the fist and second The shutters 
are in double-halves, opening on horizontal tracks, and con- 
nectedeby endless chain with compulsory parallel motion of the 
ends The dome weighg twelve tons and a half, and the live- 
ring one ton and a half, and a taifgential pressure of about forty 
pounds, o eight pounds on the endless 1ope, suffices to start ıt 
If this ease of motion continues as the dome giows old, it 1s cer- 
tainly a remarkable piece of engineeiing work 

In the discussion following, Piof Hough thought he should 
prefer the old style of single opening extending beyond the 
zenith ` 

Piof Stone could not agiee with him, the gieate: extent of 
opening making ıt less probable that the dome would have to be 
moved so fai m tuning from star to star, and at the same time 
furnishing better ventilation, and the opportunity foi cross- 
bracing adding stiensth to the dome He stated that he should 
first take up the :em€asurement of all the double stais of less 
than 2” distance between o° and — 30° 

The Rev Fathei Perry, the Dugtto: of the Observatory at 
Stonyhurst Engtand, gave the result of late 1eseaiches on the 
solai surface, with special 1efefence to evanescent spots 

Mi Lewis Swift, Directo: of the Warner Obseivatory at 
Rochestei, N Y , 1gad a paper upon the nebulæ, m which he 
described his method of search fo. newenebule One very 
interesting statement of Mi Swift,o the effect that there had 
not been a fiist-1ate clear sky since the red glows appeared a 
yea. ago followmg the Krakatoa "explosions, beas out the 
general experience of workers in other observatories, especially 
those who try to see stas near the gun in the daytime 

An interesting discussion arose as to the much-disputed exist- 
ence of the nebula round the sta: Merope in the Pleiades , the 
general diift of ıt being that the nebula no doubt existed, but in 
oidei to see it a cleai shy was necessaly, and avery low power 
and laige field, so that the nebula might be contiasted with 
darker portions of the same field , that a lage telescope was not 
necessary, m fact the smaller the bettei, provided the optical 
qualities were relatively as good Mi Swift said he could 
always see it unde: favourable conditions, and Mi E E 
Barnard, of Nashville Tenn , the discoverer: of the latest comet, 
said that before he knew of its existence at all, he picked it up 
as a supposed comet 

Piof Adams af Cambridge, England, read a paper upon the 
general expression fofthe value of the obliquity of the ecliptic at 
any given time, takmg into account terms of the second order 
The difficulties of obtaming a formula foi this quantity, on 
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account of the many varying elements upon which it depends, 
were cleaily explained by a diagram, and the iesults given of 
an approximation carried much further than ever attempted 
heretofore 

Prof Harkness, in paying a high compliment to the celebrated 
mathematician and astionome: for these laborious and valuable 
researches, also expressed a wish that some of the #-dimen- 
sional-space mathematicians would follow the example of Piof 
Adams, and apply some of their superfluous energy to the un- 
solved problems in the solar system, which have some duect 
piactical bearing 

Piof Newcomb, in 1emaikmg upon the mass of the moon 
used in this problem, expresse@ the opinion that this could be 
obtained most accurately by obseivations of the sun, in deter- 
mining the angular value of the radius of the small circle de- 
scribed by the earth about the common centre of gravity of earth 
and moon, since this, in his opimion, seemed to be the only 
constant which could be determined by obseivation absolutely 
free from systematic e11015, and hence was capable of an indefi- 
nite degree of accuracy by accumulated observations, and he 
asked Piof Adams’s opinion on this point 

The latter replied that he thought the quantity too small fo: 
ceitain accurate dete:mination, almost beyond what could be 
actually seen by the eye in the instruments used 

Prof Newcomb admitted, in the case of absolute determina- 
tions, the general impossibikty of attempting to measure what 
cannot be seen, but, m the case of differential o1 relative deter- 
minations in which theire was no supposed possibility of constant 
o: systematic erroris, he advanced the theory, which he had some 
thought of elaborating more fully at some time, that such deter- 
minations might be cairied by accumulated observations to a sure 
degree of accuracy far beyond what can be seen or measured by 
the eye absolutely 

Piof Adams hoped he weuld more fully elaborate and publish 
this idea, since there wa in ıt an element well worth careful 
consideration 

Piof Harkness doubted the sufficient accmacy of meridian 
observations of the sun, on account of the distortions preduced 
by letting the sun shine full mto the inetsument, and spoke of 
the difficulties ın the transit 8f Venus observation, from this 
cause 

Piof Newcomb ieplied that he would have to show that this 
would be periodic with ieference to the moon’s quarters in order 
to affect this constant systematically 

Piof Adams then presented anothe: note upon Newton’s 
theory of atmosphenic 1efiaction, and on his method of finding 
the motion of the moon’s apogee 


In the Section of Chemustiy papeis were iead by C F 
Mabery of Cleveland, O, on chloropiopiolic acid and some 
derivatives of ac:yhe and propionic acids , and byC W Dabney 
on anhydrobenzamidosalicylic acid 

Dr Spiinge: of Cimcinnati exhibited some improved torsion 
scales and balances One af these had been used by Piof F 
W Claike, and its action was spoken of as being very satıs- 
factory 

Messrs L M Noitonand C F Piesscott 1ead a paper on 
continuous ethe:ification , and Piof Monrog detailed results of 
analyses of an efflor&ence on the bricks of some new buildings 
It was chiefly sodium sulphate 

Mr Clifford Richa:dsog, in a pape: on the chemistry of 
roller-milling of wheat, stated that the dark colom of north- 
western hard winte: wheat could be overcome by usmg steel 
rollers run at different speedy 

Prof Atwater has examined the nutritive value of different 
fish He finds founder to be the least value, and salmon the 
highest, and ın invertebrates the oyster takes the lowest place as 
a food-stuff 

A lengthened discussioh took place on the subject of valence 
in chemistty Piof Clarke remarked that it was especially 
useful in organie chemistiy 1n explaming isomerism and in syn- 
thesis It was also used in mineialogy , and he mentioned as 
examples of isomerism the three minerals hyanite, andalusite, and 
fibrolite, giving the stiuctmal formula foreach He then took 
up the questions of variable valence, invariable valence, and 
maximum valence as points that might be discussed He 1e- 
marked, further, that valence was an attempt to explain the 
arrangement of the atoms 19 a molecule, afd spoke of the diaw- 
beck of being obliged to represent trep on #plane surface, space 
of three dimensions being much neater the true state of affans 

i 


Piof B Suliman remarked that the last statemen# of Prof 
Clarke was the key to the whole difficulty about valence A 
plane surface 1s insufficient to explain the facts He testified to 
the great utility of valence, and spoke of the chaotic condition 
of organic chemistiy before this question of valence was appie- 
crated. It was a woiking hypothesis, a scaffold without a build- 
ing, but not the building Hypothesis 1s not always the truth 

Prof W Ramsay said that the difficulties about valence could 
be traced to Lavoisier, who worked upon stable compounds, as 
oxides, chlorides He also thought that a study of the heat of 
formation of many compounds would be a key to the valence of 
the elements , and said that the difficulties of conceiving of the 
motions of the atoms was well illustrated in Sn William 
Thomsons effort to explain them in complicated voriea 
evolutions 

Mr A H Allen called attention to the faure of chemists 
to 1ecogmise the value of the work of John Newlands, in the 
petiodic classification of the elements usually asciibed to 
Mendeléeff 

Prof Greene iemarked that.it was best to consider the cause 
of valence 

Prof Ira Remsen testified to the utility of valence He re- 
marked that there were two ways of teaching one by giving 
all the puncipal theories first, and the other giving the facts and 
then the theo11es—which latter he considered the best method 
He had come to the conclusion that valence should never be 
mentioned until all the impoitant propeities of a compound ae 
known Inuegatd to its value to young students, he thought 
its use was dangerous until they fully undeistood its meaning 
He believed that the value of valence had been magnified, and 
that ıt was bette: to study the reactions of compounds, and the 
methods for then synthesis, and the manner of breaking up 

Mr A H Allen said that many formule that showed the 
stincture of compounds according to the valence of the ele- 
ments do not give any idea of the tiue constitution of these 
compounds as asceitained from a knowledge of then properties 
He gave, as examples of his meaning, potassic dichromate and 
fuming sulphuiic acid 

Prof Dewar, of Cambudge, England, maintamed that the 
giaphical method and structural formule were most useful, 
but they are often piesented m a way that shows an m- 
complete knowledge of the ideas bf the person who devised 
the formula He iemarked that the teat-books contained 
too many pictmes of giaphical formule, afid that he con- 
sidered ıt better to follow the historical method fo. developing 
theo 

Prof Atwate: thought that some idea of valence should be 

iven at the beginning, as ıt assisted the student’s memory 

Prof W Ramsay said that he was satisfied of the utility of 
making the student perform expeiiments that brought out facts 
to illustiate the theory of valence, so that he could thus under- 
stand its meaning fiom his own work 

Piof Caldwell said that he could not get along with students 
in chemical analysis who had not obtamed some idea of the 
theory of valence 

Piof Remsen thought that the theory of valence might be 
some good as an assistance to the memory , but such assistance 
was of doubtful value, and too empirical 

Piof J W Langley, Vice-President, said that valence, 01 
chemism, may be a force emanating from the atom, o1 it may be 
a foice outside the atom, itis static, or dynamic, and a know- 
ledge of ıt was more a physical than a chemical pioplem 
Fiom the educational view he thought it better to use the theory 
of valence ın connection with the history of the theories con- 
cerning atoms and molecules Asa furthe step, the languagee 
and figures of magnetism might be used 

Piof Stewart described a process of making leather by treating 
hides with sulphurous acid under pressure 

Piof Atwate: has giownpease in washed sea sand, and found 
them to gain fiom 35 to 50 percent more nitiogen than they 
contained onginally, and refers this increase to Metrogen directly 
absorbed from the an . 

Dr Sprnger, ma paper on fermentation, showed that a fer- 
ment exists ın the stems of tobacco plants which decomposes 
nitiates and forms butyric acid fiom sugat solutio 1s 

Prof Dewar spoke of the density of solid carbomic acid, which 
he finds to be 1 58 to 1 60 ° 

Other short communications weie made by Prof Munroe on 
deliquescence, on human mil by Prof Leeds, on gas 
analysis, by Di Elhott , and on fish oils, by Mı Aen 
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The mogt interesting discussion was on educational methods 
in laboratories and chemical lectures, by Prof Remsen, who 
remarked that in Germany the student does not go ito the 
laboratory until he understands reactions, wh.le m England and 
the United States he ls placed there at the beginning of the 
comse "Prof Remsen follows an order cf instruction in which 
the student becomes first acquainted with apparatus and methods 
of manipulation He next makes gases, and repeats lecture 
experiments He then experiments on oxidation and reduction 
Next follows the quantitative analysis of ar Then come alkalı- 
metiy and acidimetiy, with success Thrs practical work and 
fhe lectures occur simultaneously, and by the time the lecturer 
has reached the metallic elements, the stu lents are ready to take 
up test-tube reactions with piofit During the first yea the 
student should only just begin analysis After the general pio- 
perties of the metals are known, let the student devise methods 
of separation The couse of instruction in om colleges Prof 
Remsen iegards as too shoit and saperficial Lectue-experi- 
ments should never be made for show /¥sthetics and chemistry 
are entirely distinct 

Piof Atwater said that chemistiy is taught now, as a rule, 
afte: the student has acquued the methods of the classics and 
has neve: been taught to observe facts Chemists must show 
that their science will give what 1s called “liberal cultme,” or 
it will not find a place in our educat.onal institutions Present 
methods are not domg this, as they fail to make the student 
think for himself 


In the Section of Geology and Geogiaphy no paper was 
greeted, with more interest or closer attenzior than that by Prof 
J E Hilgard, Director of the U S Coast Survey, on the rela- 
tive level of the Gulf of Mexico and the A:zlantic Ocean, with 
remarks on the Gulf Stream and deep-sea temperatures Its two 
most essential points are —{1) The discovery by a most careful 
series of levels, 1un fiom Sandy Hook and the mouth of the 
Mississippi Rive: to St Louis, that the Atlantic Ocean at the 
former point 1s 40 inches lower than the Gulf of Mexico at the 
latier point, and (2) that ocean-water at all depths exceeding 
1000 fathoms possesses a temperature of nearly 35° F , because 
this is the temperature consistent wita its gieatest density 


Should the water become either cooler cı warmer, ıt must ex-~ 


pand, which it cannot doeon account of the superncumbent 
pressure 

Piof Hemy eS Willams, of Con.ell Univeisity, m a 
paper on the influence of geographical and physical con- 
ditions im modifying fossil faunas, intioduced the exceed- 
ingly important subject of the extent tc which palsonto- 
logical evidence 1s to be 1egarded zs an absolute guide 
in corielating strata in different regions Prof Wilhams ex- 
plained a series of sections, piincipally m Chemung and Catskill 
rocks, taken fiom a number of localities across New Yoik State, 
and adduced fiom them abundance of proof that faunas in 
Devonian times, as at present, changed not only geologically in 
sequence of time, but also geogiaph.cally according to the areas 
of their disturbution The influences which brought about a 
change in the chaiacter of the sedimert deposited also manı- 
fested themselves in altermg the forms of the organisms m- 
habiting these sediments 

Piof Alexis Julien of New York communicated the results of 
avery extended study of the ozoen canadense fiom neatly all 
the ‘localities where ıt has thus far been found, adding othe 
locglities of his own discovery The iesult of his vestigations 
leti him to decide in favour of the morganic natme of the so- 
called foss:], although his ideas ın regad to the mode of its for- 
g mation diffe: considerably from any heretofore advanced He 
noticed as universal in all localities, tha: the calcium and mag- 
nesium cai bonates were very unequally distibuted in the Eozoonal 
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lımestones, and that there was a large development of pyioxene | 


where the dolomite was least abundant He moreovei obse:ved 
the constant tendency on the part oPpyicxere to be arranged in 
layeis alternatang with eithe: calcite or apatite, as well as 
abundant evidence that pyroxene passed by hydiation into 
serpentine, a process which could be seen in every stage at any 
of the localties visited From these data it was assumed that 
siliceous waters, permeating limestones originally evenly dolo- 
mitic, would cause the local development of pyioxene by the 
change of the magnesium carbonate into the coriesponding 
Silicate Weie it the case, as so often occurs, that this pyroxene 
was developed ın layers, its gubsequent alteation to setpentine 
or loganite would 1eadily account for all the appearances exhi- 
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bited by the Eozoon, without the necessity of appealing to organic 
agencies g 


A large number of papers (forty-three m all) were presented 
before the Section of Biology , but we regret that in our muted 
space we can give merely the briefest outlines „The first we 
may mention was a paper by Mr D C Beyer, on She influence 
of oxygerated and unoxygenated blood, as well as of blood in 
various degrees of dilution, on the heart of the frog and terrapin 
The paper aimed to prove that it 1s not concentrated mammahan 
blood which produces the gieatest amount of work either in the 
heart of the frog or that of the terrapm, but that a cef'tain degree 
of dilution is necessary ° 

Dr C S Minot read a paper on biological problems The 
autho: opposed the trinomial system, and considered the present 
mode of determ.nmg species entirely unscientific, and thought 
that the species snoula be based on a statistical study of all the 
vaations that are known to occm Individuals are not always 
homologous The only fixed units are (1) cells, (2) the hole 
series of generations of cells from a single ovum—a cell cycle 
An individual may be almost any fractional part of a cell-cycle 
Roughly speaking, tne higher the organism the fewer the 
number of mdividuals ıt comprises The autho: considered the 
ovum to be homologous with the encysted piofpzoon, the radial 
zone being equivalent to the capsule or cyst of the piotozoon, 
and the contents also homologeus 

Prof E D Copeina paper on the phyllogeny of the Axtio- 
dactyle mammals derived fiom American fossils, considered the 
derivation of the selencdont dentition fiom the bunodont as 
established from a mechanical pomt of view The oldest Ame- 
rican Aitiodactyl (Pantolestes) 1s bunodont The modification 
proceeded as in other 1uminants on the lines of the co-ossification 
of the bones of the Jegs and feet The peculiar structure of the 
carpus in the O:eodontide shows them to be, without doubt, 
the ancestors of the Tragulina The fellowing table 1epiesents 
the present views of the author on the subject — 


Tritubercular bunodontia (Pantolestide) 


Selenodontia Quad itubercula: bunodontia 
| 
Hyopotamıdæ Oreodontidee Poebrotheriudze 
(?) Pecoia Tragulina Tylopoda 


Mr H F Osboine presented observations on the amphibian 
brain, contaming results of microscopic study upon the frog, 
Menobianchus, Menopoma, and Amphiuma His method of 
study was by making series of sections, 1n their different planes 
The ielative position of giay and white matter was the same as 
that found in the sBinal cord of these and other vertebrates 
The courses of the pi.ncipal neive-fibies in thei couse fiom the 
medulla forward to the hemispheieg was desabed, showing the 
corse of tne transverse commussures, and pointing out a com- 
missure m the roof of the thfid ventricle hitherto oveilooked 
This demonstrated that each biain-segment had its own dorsal 
commissure The differences of the cerebellum in the Anura 
and Uicdela were pointed out, and the@Mesemblances of the 
latte: to the maramahan biam weai@dwelt upon The pia blood- 
vessels a.e all sent m upon the anterio: face of the pituitary 
body The pineal elements were Shown to consist of certain 
vely inconspicuous fo'dings of the epithelium of the 100f of the 
third ventiicle, which have been generally overlooked These 
foldings iepresert what remains of the stalk of the pineal gland 

Mı S Gaiman’s paper on Chlamydoselachus, the frilled 
shark, treated o” the inteinal anatomy of this peculiar shark 
The nearest foims are Notanide, Hexanchus, and Heptanchus 
Hind and ‘ore biain resemble that of feetal sharks, the cartilage 
is soft the laterfl lire 1s open as in foetal sharks, and continued 
to the end of the tail The pelvis ıs twice as long as broad the 
nearest resemblance to this ıs seen in the foetal Heptanchus 
Accoiding to the author, the Chlamydoselachus may be a sub 
order of the Gale z . 

The neat paper was by Prof E D Cope, on the mammalian 
affinities of Saurians of the Permian epoch, and referred to the 
detection of mammalian resemblances between Thesomorphus 
and i1eptiles of tne P®imian epoch eResemblances in the pelvic 
and scapular arch were pointed out The quadrate bone was 
discussed, refening to the theory of Albiecht The genus 
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Clepsydiops shows that ıt has the mammalian number of bones 
m its tasus, and the resemblance was nearest to that found in 
Platypus anatinus 

Dr C H Merriam Ęierd a paper on the hood of the hooded 
seal (Cystophora cristata), describing ıt as an inflatable pro- 
boscis overhanging the mouth, and extending posteriorly to a 
point behind the two eyes, lined with nasal mucous membrane, 
and divided longitudinally by two cartilages It 1s not noticeable 
until the male has reached its fourth year 

In a paper on some points in the development of pelagic 
teleostean eggs, Mı G Brook, Jun , first considered non-pelagic 
eggs, instanting those of trout, ın which the hypoblast originates 
as an involution of the lowe: layer upon itself, the space between 
the layers being quite distinct In pelagic eggs the piocess 1s 

ute different Sections of the eggs of Trachinus vipara at 

this stage show that the parablast of Klein, the intermediate 
layer of Ameitcan authors, is made up of a large number of 
free cells, and nucle: aie absorbed from the yolk, which con- 
tubutê to a very gieat extent to build up the hypoblast In this 
case there 1s no true invagination In Motella mustela the origin 
of the hypoblast 1s sımılaı to that of Trachinus, but the 1esult- 
ing cells, instead of being quite similar to the original ones, as 
usual in teleostean eggs, are very much larger, and hexagonal, 
so that they canngt be derived duectly fiom the lowe: layer of 
cells The author sustained the views of Ryde: as regards the 
segmentation cavity in pelagic eg@s He also holds that there 
Is no ciculation in pelagic embiyos before hatching 

Mr G Macloskie, in a paper on the dynamics of the insect’s 
test, commeneed with a general description of the chitinous 
skeleton with its in- and out-growths, &c The trachee have 
spinal cienulations, which have been hitherto musunderstood 
and supposed to be threads, these tracheæ transmit gases 
directly to the tissues, and the blood 1s not used for this purpose 
The tiacheze are not directly controlled by muscles, their action 
depending on the succesgive production of a partial vacuum, 
and condensation of an around them 

Prof A Hyatt 1ead a paper on the larval theory of the origin 
of tissue, stating that the building-up of the t:ssues of the 
Metazoa 1s due to a quick and rapid division of cells inot’s 
theory that the origin of the sexes ıs due to the difference in 
cell elements was supported The author considered the Planula 
a moe primitive form than the Gastrula In another paper 
Prof Hyatt presented objections to some commonly-accepted 
views of heredity, asserting that heredity has no need of the 
gemmule hypothesis or pangenesis, but that ıt can be equally 
well undeistood upon the supposition that the nuclei of cells are 
the immediate agents of the transmission of characteristics The 
author presented the case of a man in Maine, who resembled his 
mothe: on one side of h.s body and his father on the othe: side, 
as an illustration of his theory, and he contested the position of 
Piof Brooks as regards heredity Ina paper on the structure 
and affinities of Beatricea, the same author ated that this fossil 
has had many positions assigned to ıt in almost all the gioups 
of the Invertebiata, though he himself now thought it a Fora- 
minifer Thin sections whe examined, the stiucture being 
found to consist of cells jomed bye stolon 

Dr C S Mmot presented a paper on the skin of insects 
The skin consists of three layers—externally the cuticula, over- 
lying an epithelium, gvhich lies ın turn on a #heet of connective 
tissue , the epithelium is kgmologous with the epithelum of 
other animals, and should be so called instead of hypoder- 
mis, and dermis, which should be applied to the connective 
tissue, as 1t 1s the homologue of that of veitebrates ‘Ihe cuticle 
of caterpillais has not yet been fully desciibed ıt consists of 
two layers, a thick one and #thin one 

In a communication on the development of Limulus, Mr J 
S Kingsley stated that the account begins afte: the formation of 
the blastoderm At this time there 1s a single Jaye: of cells sur- 
rounding the yolk, in whjch are scattered nacle The meso- 
blast arises as a single sheet on the ventral guface Its cells 
come largely from the blastoderm, but some anse fiom the yolk 
nucle: The m@soblast soon forms two longitudinal layers, one 
on each side in the neighbourhood of the limbs The ccelom 1s 
formed by a splitting of the mesoblast, gnd at first consists of 
a series of metameric‘cavities extending mto the limbs The 
supra-cesophageal ganglion arises by an invagination of the epi- 
blast The heart arises as two tubes in the somatophoie, which 
later unite The mesenteron does not appear until afte: hatch- 
ing The ammon of PacRard is the fist Javal cuticle, and 
befius no iesemblance to the amnion ofthe tracheata A second 


cuticle 1s formed and moulted before hatchmg The eyes appear 
on the dorsal surface at the same time that the limbs appear on 
the ventral In these characters Limulus agrees essentially 
with the Tiacheata, and has nothing m common with Ciustacea. 

Prof B G Wilder, ma pape: entitled ‘‘ Do the cerebell ım 
and oblongata 1epresent two encephahic segments, or only one?” 
remarked that most writers had considered two segments to 
exist The cephalad of these segments is held to include the 
cerebellum, togethe: with the portion of the ‘‘biain-stem ” 
immediately connected herewith and the latter part of the 
oblongata The only witers that have admitted of a single seg- 
ment caudal of the mesen are Balfow, A M Marshall, Owen,® 
and Spitzka The views of Spitzha were then discussed, con- 
cluding with the opinion that sufficient evidence to settle either 
side was insufficient, and that the question was still open 

Dr J A Ryde. presented a paper on the morphology and 
evolution of the tail of osseous fishes The caudal fin of fisnes 
is developed in the same way as the median or unpaned fins, 
from a median fin-fold After the protocercal stage of the larva 
is passed, a lowe: caudal lope grows out, which 1s piobably the 
homologue of a second anal fin The hypotheses which grow 
out of a consideration of the facts of the development of the tails 
of fishes are the following —(1) Whenever heteroceicality 
manifests itself, there 1s a more or less extensive degeneration of 
the caudal end of the chordal axis, which began to be somewhat 
manifest far back m the phylum im such forms as Holocephali, 
Dipnoi, and Chondiopterygians (2) With the outgrowth of the 
lower lobes (second anal) the energy of growth tended to push 
the tip of the chorda upward , the lobe itself arising, probably 
in consequence of the localisation of the energy of growth and 
the deposit of organic material at the point, according to the 
demands of use and effort (3) Local use and effort, acting as 
constant stimuli of local growth, carried the heteiocercal condi 
tion and its accompanying modification of degeneration and 
reduction still further, as 1s shown by a study of the homologous 
elements ın the tails of fishes, while use and effort would also 
continue to augment heterocercality, until the inferior and 
superior lobes weie of about the same length and area, when the 
morphological characters of the candal fin would become 
approximately stable for any one species, as may be shown by 
measurements of a simple mechanical illustration, im which the 
interaction and composition of the faces which are biought into 
action are demonstrated (4) The mechanical demonstration 
alluded to above, taken together with the fact that the primitive 
or ancestial form of the tail, which 1s typified ‘by a temporary 
condition in fish laive, when the myocomata are rudimentary, 
but still symmetrical, amounts almost to a demonstration of the 
principles first laid down by Lamaick, then elaborated by 
Spencer, and more recently applied to special cases by the 
author and Prof Cope 

In a communication on growth and death, Dr C S Mmot 
gave the results of 10,000 measurements of weight of growing 
guinea-pigs and other animals fiom buth to maturity The rate 
of giowth was found to steadily diminish fiom birth onward , so 
that the loss of power begins at once, and contmues until death 
The common views of death were discussed, and the current 
conceptions of animal individuality were attacked The author 
then referred to the beaimg of our present knowledge of 
senescence upon the theory of life, and the relation of life 
to a material substratum 

A paper on the osteology of Oveodon was 1ead by Mr W., B. 
Scott, ın which this genus was said to belong to the Artiodactyla, 
although there a1e some strong 1esemblances to the Suide o*Phe 
vertebrze are 1uminant, markedly in the case of the axis The 
thoracic vertebrze have long prominent spines, and small bodies 
shghtly amphicoelus 
heavy, with short spines and broad flat transverse processes The 
sacrum contains two vertebrze which touch the leum The tal 1s 
long and slende:, and the legs proportionally long There area 
short head and short metapghials, giving the animal a wolf-lrke 
appearance The radius and ulna are distinct The carpus 
consists of eight bone-, mcluding the pisciform “Phere me short 
unanchylosed metacarpals The ungual phalanges ae long and 
pointed, asin Hyopotamus A rudimentary pollex is present, 
this being the only Artiodactyl with one 

Mr J Struthers, ın a pape on finger muscles in J/eguptera 
longimana, and in other whales, records 1udimentary flexor and 
extensor muscles in these animals, and shows that they are*moie 
o1 less used, as the muscular fibres are red and not degeneia'ed 

Dr G M Stembeig describ@éd his experimental 1esearch 


The lumbars, probably five in number, aie © 
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relating to the etiology of tuberculosis The author repeated the 
inoculati@n expermments of Koch, with smia results The 
expeuments of Formad to induce tuberculosis ın rabbits by 
intioducing into the cavity of the abdomen finely powdered ino1- 
ganic material, have also been repeated with entirely negative 
results e The author held that Koch’s bacillus was an essential 
factor ın the etiology of tuberculosis 

Dr C E Bessey, ın a paper on the adventitious infloiescence 
of Cuscuta glomerata, stated that the examination of young 
plants shows that the inflorescence is developed fiom numerous 
crowded adventitious buds, and not by the repeated branching 
ef axillary floweimg bianches as commonz:y stated 

In a paper on the hitheito unknown mode of oviposition i 
the Caiabide, Prof C V Riley records habits of Ch/emus 
unpuncttfi ons, traced from the eggs up The eggs are laid 
singly, an cells made of mud o1 clay, on the under surface of 
‘leaves 

Mis A R Blackwell read a paper on the compauative 
longevity of the sexes The study was exhaustive, and made on 
statistics from all parts of the world , and tne greater longevity of 
woman over man was estabhshed In old countries the females 
preponderate, while males lead in newly settled ones Up to 
eighteen years the males are in excess of the females late: the 
females predominate in numbers 





THE PRIME MERIDIAN CONFERENCE 


“THE Prime Meridian Conference at Washington on Monday 

adopted the Greenwich Ime as the universal prime men- 
dian Only one vote—that of St Domimgo—was given against 
its adoption , but the 1epresentatives of France and Brazil de- 
clined to vote : 

The following details of the session are from the Zrmes 
Coniespondent — 

To the American resolution for adopting the Gieenwich line, 
Mi Fleming (Canada) moved an amendment to the effect that 
the Conference should adopt the 180th degree of longitude east 
fiom Greenwich as the prime mendian, but the othe: British 
delegates opposing the proposition it was lost Señor Valeta, 
the Spanish Minister, said that he had been mstructed by his 
Goveinment, in voting for the mendian of Greenwich, to say 
that it hoped the metue system of weights and measures would 
be adopted by England, the United States, and the other 
nationalities there 1epiesented, as 1ecommended by the Con- 
ference at Rome Gen Strachey (Great Butam) said that he 
was authouised to state that his country had asked to be allowed 
to yon the Metical Convention, and that the metric system was 
aheady recognised by the laws of Great Britain, and was m use 
fo. scientific purposes He could not, however, say that xt would 
be adopted ın any circumstances as a popular system of weights 
and measures thoughout England M Lefaivre (France) said 
the Greenwich was not a scientific meiidian, and that 1t implied 
no progress in any science, but was merely a commercial 
standard Since, therefore, nothing woulc be gained to science 
by adopting Greenwich, France could not make a sacuifice of 
her own meridian, and incm the vast expense consequent upon 
the adoption of a new one, because she would theieby gam no 
advantage whateve. Sir Wilham Thomson, who was present 
as a guest, by the invitation of the Conference, spoke in favou 
of the choice of Gieenwich He said that it was purely a 
matter of convemence, and that Gieerwich answered the 
world’s convenience better than any other standard meridian 
Sue*#rederick Evans (Gieat Bitam) presented a statement 
showing that the shipping tonnage contiolled by the Greenwich 
standard of longitude was about 14,Cc00,000 tons, and that con- 
# trolled by the Paris one only 1,735,000 tons Fiom the state- 
ment of chart sales, &c , to nations outside England, he showed 
how largely the Greenwich measure was used 

The resolution recommending the chorce of Greenwich was 
then adopted, the ayes being 21, argl there being but one nay— 
San Domingo _ France and Biazil abstained from voting 

Mr Rutherfid (United States) moved that from the Green- 
wich meridian the longitude be counted in zwo directions, up to 
180°, the east longitude being “plus,” and the west ‘mmus ” 
The Russan Minister advocated this proposal, but Count 
Lowenhaupt (Sweden) moved the adoptior. of the fourth 1eso- 
lution of the Roman Conference foi counting longitude continu- 
ously*through the whole 360° Hen von Alvensleben (Germany) 
said that this was a matte: of detail, and therefore he should 
not vote uponit The British delegates agreed with the Ger- 


man Minister that this was a matter of detail, and held that ıt 

would not make any difference whiche method was adopted 

Señor Juan Pastonan (Spain) stated that he favoured the plan 

of counting longitude westward continuously 1ound the would 
The discussion was here adjourned 





g 
UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


OXFORD —The beginning of Michaelmas Teim shows that 
the University and Colleges have not been idle in erecting new 
buildings for the accommodation of students The new build- 
ings of Magdalen—to be called the Waynflete Buildings—are 
ready for occupation, and will be used this term No one can 
deny that the most beautiful of Oxford Colleges has added a 
new oinament to the city in the Waynflete Buildings The new 
puildmgs of Trinity College aie rapidly approaching completion 
Stretching back from quaint old Kettle Hall in Road Street, 
they extend to nem the beginning of the Lime Walk in the 
College Gaiden The open space in front of the College— 
known as Tumity Gieen—will now be bounded on the east by 
these new buildings The Green will thus become one of the 
largest ‘‘quads ” in Oxford On the noith side of the Univei- 
sity Museum the new Physiological Laborateiy 1s rising Its 
situation is one of the pleasantest ın Osfoid That Prof 
Buidon-Sandeison 1s attractPhg pupils to physiology 1s a patent 
fact in Oxford, and one that willbe ieceived outside that city 
with the strongest feeling of satisfaction 

Since last Texm we have to deplore the loss of Mark Pattison, 
Recto: of Lincoln College Mi Mery, Pubhe Orator in the 
Un.versity, and Fellow and Tuto. of the College, has been 
elected his successor : 

The fo.lowing schere of lectwes and classes has been agreed 
on by the Board of the Natural Scignce Faculty — 

In the Depaitment of Physics Pief Clifton will lecture on 
the Galvanometer and Methods of Measuring Electiizc Currents, 
and on Theimo-Electiuicity Prof Puce will lecture on Optics, 
Physigal end Gecmetrical Prof Chifton and Mr Walker give 
instruction 11 Piactical, Physics in the Clarendon Laboratory 
Mi Walke: will give a course œn Questions meidental to the 
Practical Study of Mechanics and Heat Mr Baynes will give 
a course of lectures at Christ Church on Thermodynamics, and 
form a class foi piactica. instruction ın Magnetic and Electrical 
Measurements Mr Dixon will give a comse of experimental 
lectures, on Elementa.y Heat and Light, at Balliol College 
Piof Pritchard will lecture on Spherical Astionomy,and form 
a class for practical work in the Umversity Observatory 

In the Depaitment of Chemistry Prof Odling will give a 
course of lectures on 3-carbon and 4-caibon compounds 
Mr Fisher will lecture on Inorganic, and Dr Watts on Oi- 
game, Chemistry At Chiist Church Mr Veinon Harcomt 
wil form a class fo# Volumetiic Analysis Practical mstiuction 
in Chemistry ıs given daily in the Museum Laboratory, and m 
the Chem.cal Laboiatozies at Christ Chuichand Balliol College, 
Prot Gilbert will complete his course on the Constitution . of 
Plants, and will then .ectur@on the Effects of Manures, Ex- 
haustion and Variations of Season on the Amounts of Pioduce 
and on the Composition of Wheat 

In the Morphoitgical Department Præ Moseley will begin 
his course of Compaiative Anato@ty , each lecture will be fol- 
lowed by special demonstrations on the subject of the lecture 
Di Hickson gives a comse on th® Morphology of the Verte- 
brata, each lecture to be followed by special demonstrations 
Mr Baiclay Thompson lectmes on the Anatomy of the Mam- 
mala, Mr Jackson on the Fun&amental Principles of Com- 
parative Cmoryology, Mr Poulton on the Distribution of Anı- 
mals , Mr Mogan on Odontogiaphy and on Human Osteology 
Piof Westwood will lecture on the Insect Skeleton 

In the Department of Physiology Piof Burdon-Sanderson 
will lectte on tlhe Physiology of Circulation and Respnation 
Piactical instruct.on will be given in the Laboratory by the 
Professor, Dr Dixie, and Dr Gotch 

Prof. Bayley Balfour will give a couse of lectures mm the 
Botanic Gaiden, on the General Morphology of Plants 

Prof Prestwich will lecture at the Museum on the Principles 
and Elements of Geology Dr Tylor will lectuie on the Intel 
lectual Development of Mankind 

Dur.ng the courseeof the pieSent Michaelmas Term, Scholar- 
ships will be awarded m Natmal Science at the following Gol- 
leges —At Balliol Col&ge, without limitation of age, at 
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Christ Chuich, limited t@ persons unde: nineteen, at Magdalen 
College, limited to persons unde: nineteen yems on July 2, 
1885 

Mı J N. Dobie has been elected to a Natmal Science 
Scholarship at Exete: Cédllege in Biology and Chemustiy 


CAMBRIDGE —-Mi1 G F Hame, BA, of King’s College, 
has been apy%ointed Demonstiato. of Comparative Anatomy 
Mr Harmer was placed in the first class of the Natural Sciences 
Tripos in 1883, being distinguished in Zoology and Comparative 
Anatomy 

An examination fo. Entrance and Foundation Scholarships 
will be held at Gonville and Caius College, beginning on 
January 9 next Six Entiance Scholarships, varying ın value 
from 40/7 to 80/, may be awaifed The successful candidates 
must come into residence m Octobe: 1885 They may be 
awarded for Classics, Mathematics, or Natmal Science, sepa- 
rately or combined They are tenable fo: a year, when the 
holde will be eligible for a Foundation Scholaiship The 
scholaxships may be increased or diminished each year, according 
to the scholars performances in the College or University 
Examinations ‘Those who distinguish themselves in the Ti1poses 
may have then scholaiships prolonged after then degiee A 
successful candidate, whe after the examination enters foi com- 
petition at anothe: College, forfeits ps0 facto any scholaiship for 
which ke may hafe been 1ecommended Candidates must be 
under nineteen years of age on the first day of examination 
Undergraduates of the College may at the same examination 
compete for scholaiships, m which case thee 3s no 1estiiction 
of age Candidates in Natmal Science will be exammed ın 
Physics, Chemistry, Biology, and Animal Physiology, and 
will be expected to show proficiency in at least two of these 
subjects, of which chemistry must be one The Rex A W W 
Steel, Senior Tutor, wit furnish fuller paiticulais 

Lectures and Demonstiations on Physics and Chemistry in 
Michaelmas Teim Puiof Stokes, short course on Double 
Refraction and Polausation , Mi Atkinson, Heat and Hydio- 
statics, Mi Glazebiook, Electricity (el), also Advanced 
Physics, Mi Shaw, Physics, Elementary and Advanced, 
Mr Hait, Mechanics and Heat (1st MB), Electricity {Nat 
Sca Tupos, Part 1), Piacticgl Physics, Demonstiations and 
Practical Work at Cavendish Laboratory 

Chemistry Prof Liveing, General Comse, Prof Dewar, 
Dissociation and Thermal Chemistry, Mr Main Elementary 
Organic Chemistry, Mi Pattison Mun, General Principles, 
and Elementary Chemustiy, especially Metals, Mı Heycock, 
General Punciples (non-metals) 

Demonstrations in Spectroscopic Analysis, Prof Luiveing , 
Special Demonstrations for Medical Students, M: Sell and 
Mr Fenton , also Special Demonstrations for Nat Set Tupos, 
Pat 1, Mı Robinson, Demonstiations m Ana.ysis of Food 
and Water , Practical Work at the University, St John’s, Cais, 
and Sidney College Laboratories 

Prof Lewis, Mineialogy and 
tions on Minerals, by Mr Solby 

Prof Stuart, Mecéhanism asd Apphed Mechanics , Mi Lyon, 
Rigid Dynamics ‘The Mechanica] Woikshops are open fiom 
8 to 1 and 2 to 6 daily 

Geology Piof Hughes, Economic Geology and Geological 
Surveying, Tides, Mr E Fall, Shatigigphy, Di R D 
Roberts , Palseontoldpy, ee ee Mr T Robets, Con- 
stituents of Rocks, Mr A Harker Field Lectmes will be 
specially announced ä 

Botany, Elementary, with Practical Work, Di Vines , Phy- 
siology of Plants, Advanced, Dr Vines 

Zoology and Compaiatives Anatomy Piof Newton, Evolu- 
tion in the Animal Kingdom , Elementaiy Morphology (Inverte- 
biata, Mi Sedgwick , Advanced Invertebrata, Mi Hamer, 
Mammalia, Living and Fxtinct, Osteology, Strickland Curator 
(Di Gadow) 

Physiology, Elementary’ Course, with Practical Work, Piof 
Foster , Chemical Physiology, Advanced, M: Lea, Advanced 
Course of Physiology and Histology, Mr Langley , Preparation 
for znd MB, Mr Hill 

Human Anatomy, Musculai System, Prof Macalister , also 
Demonstrations of Visceral Anatomy, General Pathology, 
Piof Roy , also Practical Class in Morbid Histology 

Advanced Mathematical Lectures Piof Stokes, Optics, 
Prof Cayley, Recent Developments in Analysis and Geometry , 
Piof Darwm, Theoretical Astronomy , Mi Forsyth, Higher 
Algebia, Binary For ms, Mr Hobsons Higie: Dynamics , Mr 


Crystallogtaphy , Demonstia- 


Glazebiook, Higher Geometuical Optics, Mi J J Thomson, 
Electrostatics, Mi Macaulay, Thermodynamics, Dig Besant; 
Theory of Equations, Differential and Integral Calculus, Mr 
Lock, Fourier’s Senes, and Vuibiations of Stungs and Bars , 
Mi Steun, Hydrodynamics, Mı Temp@ley, Laplace’s Func- 
tions, Mr Webb, Theory of Attractions and Elasticyty, if a 
sufficient number apply 


THE formal inauguation of the University College of North 
Wales, Bangor, l as been fixed for the 18th inst, and 1t is ex- 
pected that the Duke of Westminster, the Earl of Powis, Lord 
Aberdare, Loid Pemhyn, M: Mundella, and other gentlemen, 
will take part .n the proceedings The fitting up of thee 
new laboratories and lecture theaties for the chemical and 
physical departments 1s being rapidly pushed forward, and the 
buildings include a very complete suite of 1ooms for the use of 
each department An excellent equipment of scientific appa- 
1atus has been secured foi all branches of chemistry ani physics 
M: George Macgowan, F R S E, formeily of Prof Fiesenius’s 
Laboratory, Wiesbaden, and now of Prof Kolbe’s Laboratory, 
Leipzig, has been appointed Demonstrator in Chemistry under 
Prof Dobbie, and Mr D M Lewis, MA, Tiimity College, 
Cambridge, Demonstrator in Physics under Prof Giay 





SOCIETIES AND ACADEMIES 
SYDNIrY 


Linnean Society of New South Wales, July 30 —D: 
James C Cox, F LS, Vice-President, in the chair —The fol- 
lowing papeis weie 1ead —Revision of the Lamellibianchiata 
of New Zealand, by Capt F W Hutton FGS Thisis a 
carefully 1evised hst of all the Lamellibranchiate moliushs of 
New Zealand, with the conected synonyms and localities of 
each species A list is also given of the names of each genus 
which had beer wrongly included by previous authorities 1n the 
New Zealand fauna —List of some New South Wales Zoophytes 
identifed by Dı Kirchenpauer, hy Baron Sir F von Mueller, 
KCMG,FRS,&c Thehst contams the exact localities 
of six species of Hydioida and fifteen of Biyozoa collected by 
Miss Bate on the south-east coast, and Miss Hodgkinson at the 
Richmond River They were all detached from sea-weeds, and 
identified by Dr Kirchenpauer, Bugomeister of Hamburg — 
New Fishes m the Queensland Museam, pait m1, by Chales W 
De Vis, MA M: De Vis m this paper goes thiough the 
famihes Ba yade, Screntde, Carangide, Sconsride, Trachin- 
dæ, and Triziide@, describing in all twenty-three new species, 
mostly fiom the coasts of Northern Queensland — Census of 
Australan snakes, with descitptions of two new species, by 
Wilham Macleay, FLS The two new species are named’ 
Dipsas boydi and Diemenia ata, both from the Herbert River 
District, Queensland The census gives the names, 1efe1ences, 
and localities of 108 species of snakes, thirty five of these being 
innocuous, and seventy-three venomous The paper concludes 
with some 1emaiks on the immunity from snake-bite enjoyed by 
Austiaha, as compared with India —On a new species of kan- 
gaioo (Dorcopsis chalmersit) fiom the south-east end of New 
Guinea, by N de Miklouho-Maclay A young kangaroo ob- 
tained by N de Miklouho-Maclay m New Guinea, in 1880, has 
proved to be {on account of the great size of the preemolars, the 
geneial shape of the skull, and the direction of the han on the 
neck) a new species of Dorcopsis, which he desciibes as Dor- 
copsts chalmerst, Mcl The specific name, Cha.mersi2,* 18 
given in honour of the well-known and distinguished mys- 
sionary of the south coast of New Gumea The paper “cof-~ 
tains a full descuption of the ammmal and its dentition — 


On a complete debouchement of the sulcus Rolando into the ¢ 


fissuia Sylvi in some brains of Australian abouiginals, by N de 
Miklouho-Maclay A complete junction of the sulcus Rolando 
with the fissuia Sylxu, which 1s very 1aie 1n brains of our 1ace 
(a single case only having been described by Piof Turner), has 
been found by the author m two out of fow brains of Australian 
abouginals The junctions of the sulcus Rolandp with othe 
sulci are, accoiding to Dı Maclay, also not uncommon 1n brains 
of men of dark 1aces, and occur mote frequently than m the 
brains of men of the white race —-The Austialian Hydromedusax, 
part v (conclusion), by R von Lendenfeld, PhD In this 
pape: the monograph on the Australian Hydiomedusz ıs biought 
to a close All known Australian species are enumerated, «with 
the necessary references, and thirty new species discovered and 
desciibed by the author aie added e The total numbei of species 
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is 231 The most interesting of the new species me illustrated 
The clasyficatory system established by the author is used — 
Muscular tissue of Hydroid Polyps, by R von Lendenfeld, 
Ph D A Hyioid Polyp discovered by the author in Port Philip 
possesses a singula gppaiatus fo. escaping its enemies This 
animal was investigated by Dı R von Lendenfeld, and a re- 
markable muscular stiucture was discovered The histological 
structure of this ıs descuibed, and some geneial conclusions 
drawn fiom the observations on muscular tissue, by O and R 
Hertwig, Claus, and the autho: —Notes on the fibies of certain 
Australian Hucinide, by R von Lendenfeld, PhD The 
~2utho: discusses the ongin of the “fi aments,” and desciibes 
some new and interesting peculanties of the Austialian Hit- 
cinidee —On the Myrtacex of Australia, by the Rey W Woolls, 
PhD,FLS Inths papei the aithoi gives tabular state- 
ments of the distribution of this large orde: throughout the 
globe, but with special reference toits cevelopment in Austualia 
From an examination of these tables, as well as fiom othe: con- 
siderations, 1t is clear that West Austial.a must be 1egaided as 
the metropolis of -the essentially Austra tan flora, the plants of 
the eastern portion of the continent kearing evident 1elation 
to Asiatic and Oceanic forms, wh.le those of the west 
find their nemest, though still very distant, kmdied in the 
yet moe distant continent of South Africa —On maune 
Annelids of the order Serpulea observations on then ana- 
tomy, with desciiptions of the Austialian species, by Willam 
A Haswell, MA, BSc The points tieated of are the 
pseudohzemal system, the segmental organs, the tubipaious 
glands, budding and heimaphroditism, and the chaiacteuistics of 
the Austialian 1epiesentatives of the oider The aiangement 
of the vessels in several of the genera is described Segmental 
oigans of a simple type aie shown to exist im addition to tubi- 
parous glands which had been previously regarded as 1epresent- 
ing the segmental sacs of othe: Polychela Details aie given of 
the stiuctuie of the tubiparous glands in a variety of genera — 
On a new Ciustacea found inhabiting the tubes of Ver muna, 
by Wiliam A Haswell, M A,BSc In the tube of a Pot 
Jackson Serprdid the author found several specimens of a re- 
markable Isopod, each with a brood of young It proved to be 
a foim differmg in vaiious poimts fiom any of the known families, 
but most nearly related to the Anthuide The young were fiee 
in the cavity of the tube, sheltered, however, by fasciculi ofhaus 
fiinging the pereion of the parent Like tne ‘‘normal” Isopoda, 
and unlike the Anthuides, the embryos me flexed in the egg 
towards the doigal side , there 1s a pai of jointed laival append- 
ages connected with the second larval citicle —Note on Prisio- 
phorus cirratus, by Wiliam A Haswell MA, BSc This 
rematkable genus of sharks was shown to be viviparous, and to 
possess a iudimentary shell thiown off in the uterus as in 
Mustelus, Carcharias, Galeus, and Sphyrna 


FARIS 


Academy of Sciences, Octobe. 29 —M Rolland, Presi 
dent, ın the chan ——Note on the total eclipse of the moon on 
Octobe: 4, by M Mouchez Owing to its long duration, this 
eclipse offered a favourable opportunity foz more exactly deter- 
mining the diamete: of the moon through the occultation of numer- 
ous small stars near the lunar disk Although the weathe1 was far 
fiom favowable, a sufficient numbei of observations were taken 
by MM Périgaud and Bigourdan to advance the solution of this 
problem constderably A large numbe: of photographs weie 
also taken by MM Paul and Prospe. Hemy The duration of 
the eclipse appeaied to be rathei less than the period theoretic- 
alPy edete:mined —-Note on the experiments recently made at 
Tunn and Lanzo to distitbute the electric light to great dis- 
tances, by M Tresca These experiments, cared out by 


® Messrs Gaulaid and Gibbs in connection with the International 


Electrical Exhibition now being held at Tuin, are stated to 
have been attended by a laige degiece of success A Siemens’ 
dynamo-electric machme of 30 hoise-power geneiated an alter- 
nate current, which was simultaneously uttlsed by the Swan, 
Siemens, and Beinstein systems A buc over a cueut of 
twenty-four n@les between the Exhibition, Lanzo, and interme- 
diate stations —-Note on the nitrates present in plants at the 
various periods of theu vegetable development, by MM Ber- 
thelot and André —On the explicit solution of Hamulton’s 
quadiatic equation in quaternions or in matrices of the second 
oider, by Prof Sylvester —A fresh commun.cation on a method 
of eftracting the coloming matte: from straw, by M E Cadoret, 
was referred to the previously appointed Commission, and a 
memoir by M Goyet, on a° project for the construction of a 
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mauine caval between the Atlantic ang the Mediterranean was 
referred to M de Lesseps for examinition —Results of the 
obseivation of the recent lunar eclipse made at the Paris Ob- 
servatory (equatoial coudé), by M Périgaud —Note on the 
same ecl.pse as obseived at the Pans Obseivatory (equatonal of 
the West Towei), by M G Bigowdan —Observation of the 
same eclipse, by M Tiépied —Observations of Wolf’s comet 
made at ‘he Obseivatory of Algieis (o'50m tel&cope), by M 

Rambaud —Observations of the new comet, made on September 
24, 25, and 26, by M Perrotin Unde: the spectroscope the 
nucleus yielded a contmuous brilliant spectium crossed by the 
thiee usual bands of comets, and by a fouth in the violet, like 
that observed some months ago in the spectaum of the 
Pons-Biooks comet.~-Observagons of the solar spots and 
facule during the third quarte: of the present year, by 
M ‘Tacchini —Remaiks on the sola: halos obseived at 
Rome during the last fow months (four illustrations), by 
M P Tacchim This phenomenon, which has been con- 
stantly visible at Rome shortly before sunset since the first 
appearance of the afte:-glows in Novembe: 1883, isestated 
to resemble in every 1espect that already desciibed elsewhere by 
M Cornu —Note on the action of water and of nitric acid on 
the basic acid of the bioxide of tellurium, by MM Klein and J 

Morel —-Note on the expeiimental study of infectious osteo- 
myelitis, by M A Rodet —On the elimmation of phosphoric 
acid by the wine in cases of mental disordefs and epilepsy, by 
M A Lauler —Geological observations on the section of the 
Coidilleias traveising the Isthntus of Panama, by M Ch 

Mano A careful survey of this 1egion ın connection with the 
works now in progress on the Interoceanic Canal has satisfied 
the autho: that the noithern continuation of the Andes system 
following the double curve of the isthmus throughout its entire 
length, belongs to a far more recent geological epoch than that 
of the syenites and serpentines of Chocé and Antioquia, whence 
they appea: to branch off They are also later than the diouites, 
volcanic and othe: porphyiies of thg Costa Rica coast 1ange, 
which belong to the system of the Rocky Mountains, stretching 
thence noithwards to the Pola. Sea The eruptive rocks of the 
isthmus seem to be contemporary with the volcanic formations 
of Auvergne dating hom the Quaternary o1 the dawn of the 
present epoch, and co‘flaining fossil human 1emains 
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FIELD AND GARDEN CROPS 


Diseases of Field and Garden Crops By Worthington 
G Smith, F.LS (London Macmillan and Co, 
1884 ) | 


Par fact that a handbook of the diseases of crops has 
been written would not seem to other than botanists 
and agricultunsts to be anything specially noteworthy 
But in the British Empire, where plant economics 1s 
certainly better understood and its lessons more eagerly 
ang thoroughly applied than in any other community, it 
is both true and surprising that no guide to the study of 
plant diseases and their prevention—at least none worthy 
of the name—has until now appeared Nothing more 
admirable than the papers on vegetable pathology con- 
tributed by the Rev Mr Berkeley to the pages of the 
Gardeners’ Chi ontcle, aad the many writings of this and 
othe: authors scattered throughout our serial scientific 
hterature, ĉan, within their range and for their time, be 
shown elsewhere But of recent years remarkable ad- 
vances have been made, especially ın Germany, in the 
study of the etiology of plant diseases, and an excellent 
and comprehensive handbook was prepared a few years 
ago by Prof Frank “Without doubt this author has gone 
as far as the state of science permitted him, but neverthe- 
Jess a serious attempt to deal with vegetable pathology 
has yet to be made, and the attempt must be preceded by 
a great amount of laboriots research The activity shown 
in the investigation of parasitic diseases leaves little to be 
desired, but the many other ailments that the plant 1s 
subject to are but little regarded That injures are done 
by defective nutrition, by frost, and such like causes, is 
doubtless well recopnised, but beyond this recognition 
there has not been very much inquiry into the matter It 
is as if we were to be content with classifying the diseases 
of man into those due to the prevalence of east winds and 
the hke e 

While pathology 1s ın this condition our therapeutical 
resources mus? continge scanty Much may be hoped 
however from such researches in plant nutrition as those 
of Dr Gilbert and Sir John Lawes The means m our 
power of coping with the attacks of ingects and of fungi 
are, it must be @&nfessed, not very effective There ıs 
doubtless something exhilarating in the wholesale destruc- 
tion of sect pests by nfeans of a judicious mixture of soap- 
suds and petroleum (applied on occasion by a fi1e-engine), 
and the heroic slaughte of the enemy may spu on the 
administrator to furthe: and greater deeds, but except for 
very “local application ” even this method will hardly lead 
to generally useful results More—much more—is to be 
hoped from the encouragement of inseqjivorous birds, as 
recommended by entomologists In fungal diseases our 
chief hope lies in “ stamping out” either by means of the 
interception of a generation (where possible) on a com- 
paratively worthless host, or by rigorous destruction of 
infected crops It 1s true cases occur where timely ampu- 
tation may save the remainde1, and a method of cultiva- 
tion (of potatoe’) 1s ufider trial, the gum of which ıs to 
Check the disease in each case ®t a certain stage of its 
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progress~—but the result will be seen The iptroduction 
of new and “disease-resisting” races opens up also a 
means of evading fungal diseases 

Mr Worthington Smith ın the iftroducto1y chapter of 
his book laments that “there are no special teachers of 
vegetable pathology ın this country, and the few men who 


the time or opportunity for extensive or continued ex- 
periment and research > As one of those who have given 
much time and attention to this subject, Mr Smith has 
here endeavoured to make up in some measure for this 
want by supplying us with a treatise on the diseases of 
crops, selecting such as are of the first economic im- 
portance, describing their phenomena in simple language, 
and considering the best means of preventing attack 
With the exception of the attacks of Nematodes, he has 
confined himself to vegetable parasites, and of these he 
has supphed copious illustrations faithfully recording his 
views of the structure and the phases passed through by 
such organisms The advice given throughout 1s cautious 
and to the point, the book 1s m very handy form, and 
within the reach of all in point of price As such, then, it 
must be considered a decided gain to the farmer, the 
gardener, and the author’s fellow-workers Many of the 
last-named will regard with regret the fact that the 


well-established a fact as the hetercecism of the Uredinee 
Mr Smith devotes a chapter to the consideration 
of the subject, m which he attempts to combat the 
urefragable evidence of the truth of this fact fur- 
nished us by experiment Such objections, to give but 
one example, as that to the different periods occupied by 


only of no account, but Mr Smith must surely know 
from his own experience that the germuration and further 
growth of spores as well as seeds vary exceedingly in 
different circumstances even under the same observer’s 
hands But it would be beyond the scope of this review 
were I to enter upon any defence of the existence of 
hetercecism in the Uredinez What ıs more particularly 
to be noticed in this section of the book is a theory of 
the hereditary nature of parasitic diseases At p 197 
the author says — 


“We have shown that plants invaded by Puccinia and 
Æciıdium carry an hereditary disease by which they are 
saturated, and that the disease 1s capable of reaching the 
seeds and reappearmg in the youngest seedlings Now, 
if plants thus suffering from hereditary disease, and 
having the latent germs of disease in every part of their 


have spores of fung: placed near thei organs of transpira- 
tion, whose germ-threads can pierce the epidermis or 
enter and choke the stomata and so reach their intercellu- 
lar spaces, is 1t not lkely that this inoculating process 
may start into activity the latent germs of disease?” 

This ıs illustrated bygthe “instance of a person consti- 
tutionally subject to phthisis (consumpgon) give that 
person a cold and phthisis appears , but the same cold 
will give rise to rheumatic fever with a second constitu- 
tion, and scrofula with a third, according to the tendency 
of the individuals to these disorders” Since Mr Smith 
considers the hetercecism of the Ured:nee as noteproven 
in spite of the nature and the amount of the evidence, 
one cannot help being profoundly astomished at the ease 
e DD 


author has not seen his way to accepting the proofs of so. 


the cultivation-experiments of different observers are not” 


organisation, are experimented upon in an unnatusaf way, ` 


® ? 


have made the subject more or less a specialty, have not ə 
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with which he, even their own author, accepts such 
startling speculations concerning the hereditary nature of 
the*parasitic diseases of plants 

In the matter of the potato disease, Mr Smith gives a 
history of the whole subject, and a full description of the 
oospores, which he claims to be those of the Phytophthora 
At p 340 there 1s a sentence of some interest in view of 
the above-mentioned theory 

«itis quite possible, then, that just as every atom of a 

mycelial thread of this fungus (potato fungus) will continue 
its growth to a perfect form, so every atom of a broken- 
up flagellum-—perfectly invisible to the eyes even when 
the highest powers of the microscope are used--may be 
capable of carrying the poison and at length reproducing 
the perfect form of the fungus ın the potato plant ” 

Everything is possible, but some things are undoubtedly 
highly improbable, and chief among these are those which 
we have not the slightest grounds for supposing probable 
Such ıs the case with this speculation since (to take the 
flagellum only) ın the first place .t ıs not by any means 
certain, as the author indeed points out in the same para- 
graph, that a flagellum breaks up at all, and in the second 
it is quite unwarrantable on any known basis of fact to 
suppose that its fragments are endowed with any repro- 
ductive function 

Apart from such speculations, I venture to think that 
Mr Smith has rendered the study of vegetable parasites 
a signal service in the publication of this book Its 
practical uses to the farmer and the gardener are appa- 
rent, and to the student of the subject the advantage 1s 
no less, even in those cases where the author differs from 
the great majority of his fellow-workers, since “ the case 
_for the opposition” is as well and as strongly stated as 
the materials permit The book is of practical value in 
this country, and it 1s, moreover, one which no intelligent 
agriculturist can afford to dispense with ın these times, 
when farming is engaged in a struggle of such severity at 
sO Many points GEORGE MURRAY 
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flow to Foretell the Weather wiih the Pocket Spectro- 
Ne By F W Cory (London Chatto and Windus 
Tood. 


IT is of little use putting any instrument, however simple 
it may look, into a student’s hands, if he 1s not previously 
taught how to use ıt This needful information 1s supphed 
by the handy little book now before us, showing what can 
be done with a direct-vision spectroscope only some 3? 
inches long 

The book commences by describing two pocket spec- 
troscopes now in use the “ramband spectroscope,” and 
a newe: and somewhat larger instrument, “ Grace’s spec- 
twoscope,” which, however, 1s still small enough for the 
pocket, beng only 54 inches long when closed, and which 
has the advantage of giving a larger spectrum Here, 
however, there 1s a most important omission, for the 
adaptation of a lens to focus the emage of a cloud or a 
part of the horygpn on the sht is not referred to Instru- 
ments thus armed are far better than those of the ordinary 
construction for meteorological purposes, and, as made 
by Hilger, they are not appreciably larger We are next 
told how to use the spectroscope, and a map is given 
(Plate 1), showing the positions of some of the lines 
which the student should learn to recognise in the spec- 
trum of the sun, ın order to see at once if the ramband 
e 18 present or not, i 


On another page we find the principal rainband itself 
(Plate 2), which is instructive as showing the student 
what to look for, but in the construction of this map a 
larger spectroscope, of two prisms has been employed, 
so that if the student in looking for the ramnband uses his 
pocket spectroscope, he will be somewhat digappointed 
It would have been more complete if a drawing of the 
rainband, as seen with Grace’s spectroscope, could have 
been g.ven side by side with Plate 2, which shows so 
much of the detail ` 

Tke book concludes with letters, reprinted fiom the 
Tzmes, from the Astronomer-Royal for Scotland and 
others, showing the value of the spectroscope for 
meteorological purposes 

We think no one can lay down this little volume with- 
out feeling this opinion confirmed, and that in the pocket 
spectroscope we possess an invaluable instrument with 
which to forecast the state of the weather 


Celestial Motion A Handy Book of Astronomy By W. 
T Lynn (London Stanford, 1884) 


Mr Lynn’s long training at the Royal Observatory has 
eminently qualified him to write this little Book It 1s in 
no sense a school-book, bu’ all the same it contains a 
most useful introduction to those parts of the science of 
astronomy of which it tieats These are the earth, sun, 
and moon, the planets arranged in three groups , comets, 
meteoroids, and the fixed stars There is added a very 
painstaking and concise history of astronomical discovery, 
the orly blot in which 1s an ineffective 1eference to spectrum 
analysis at the end 


® 
The First Six Books of the Elentents of Euchd, and 
Props 1—xx1 of Book xt, and an Appendix on the 
Cylinder, Sphere, Cone, &c With copious Annota- 
tions® and numerous Exercises By John Casey, 
ET FRS (Dt&bhn MWodges, Figgis, and Co, 
1884 - 


THIS 1s the second edition of a work which so accom- 
plished a geometer as Piof Henric: (vol xxix p 453) 
has pronounced in these columns to be in many respects 
an “excellent” book As the fitst edition contained 
254. pages, and this one reaches 312*pages, 1t 1s manifest 
that the work has grown—and with its giowth we find. 
that it has acquired an accession of strength We will 
indicate in what directions it bas increased First and 

foremost 1s the addition of the propositions of Euclid’s 
Eleventh Book, wheh are generally read by jumor stu- 
dents, and an appendix (well suited for candidates foi 

the London Intermediate Examination) oa the properties 
of the prism, pyramids, cylinder, sphere, and cone 

There is also now given an explanation of the ratio of 
incommersurable quantities, and a still greater number, 
than in the first edition, of alternative proofs Further, 
we car. testify, by a careful perygal of the text, that the 
work has been “thoroughly revised as well as greatly 
enlarged” One featuie we note, that whereas in the first 
edition the sy//adus of the Association for the Improve- 

ment of Geometrical Teaching was often referred to by 
quotation, in this ed.tion the nafhe occurs but once or 
twice There are reasons for most actlons—we presume 
there are for this course of action 

We are glad to note that Dr Casey makes frequent use 
of the term rzgAé line , the absence ‘of the word “ night ” 
1s liable to lead y8ung boys astray we should also prefer 
im one or two instances the term “circumference” (the 
line) to the term “ cucle ” 

Numerous easily reqjified clerical mistakes occur, and 
we could wish that the author had uniformly written A & 
for a line drawn fiom A to B instead of apparently 
writing the letters haphazard The terms area and 
perimeter are employed without gefimtiopn , a work by 
Prof Townsend (pe 142) ıs referred to without giving, 
exact reference , and an examination question (p 173) in- 
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volves an acquaintante with Gauss’s discoveries in regular | is unusual Those whom I called to notice the sky thought,1t 
polygons without the information having been given to | quite strange ‘ 1883, x1 25 —SKY COLOURING at 2 45 to 
the student The proofs of1 9 and 11 35 appear to us to | 3pm of a pale rosy-pink tint to the bbue, giving a gicenish- 
admit of improvement, the first by the familar addition | 9!4y cast to curc-cumul where it shone through | Formed circle 
of “on side iemote,” &c, and the latter might advan- ound sun extending from about 10° to 25° o1 30° away Inside 
tageously be curtailed These are small faults in a work the 10° sky yellowish Can this have anythıng to do with the 
of such extent, and we instance them to show how little | Foye noticed on India, and Sawin wa Ka Jara eaol ee 

we find not to our hking in an admirable text-book We Fee a ee 


very late Àt udd bnght 1ed tint on brick 
notice that Dr Casey has adopted the convenient terms nee m Boothe A West day, a from glaie off 
“cncum-chrle,” “circum-centre,” &c, first mtroduced, | fie, still signs visible of this up to six Sunset at Gieen- 
we believe, by W H H Hein these columns He also | wich at 358, therefore heie at 338 Notice also vauous 


calls a certain well-known locus by the name of “ Simson’s | newspaper reports and also in NATURE of striking appearances 
line,” followmg the piactice now usually adopted by | afte: sunset, ascribed to auroras, &c” J EDMUND CLARK 
geometers in this country, we do not know on what Bootham, York, October 19 

authority , that well-informed writer in the /zsfery of the 
subject, Ms J S Mackay, states in his edition of Euchd, 





1ecently reviewed ın these columns, that he had not met Cole’s Pits 
with the property in Simson’s writings i 7 i on 
Prof Henna in his article on “ The Axioms of Geo- IN reference to the subject of the ‘‘Cole’s Pits,” respecting 


hich a notice from Mr A Irving appeared in NATURE for 
metry” (NATURE, Zc) does not approve of Dr Casey’s | * g app 
tieatment of the Fifth Book (the Algebraic), ané criticises hi 9(p 560), I find that as early as he aged pw = ltl 
adversely Hamilton’s quatermon proof of Euchd 1 32,| Bo Ps Some Of tem) Were: my ESEE ye ee 


Barrington And a paper appeais on the views entertamed by 
given by our author m an appendix (cf also NATURE, | him 1egaiding them m Archaologza, vol vu p 236, under the 
vol xxx p 573) Dr Cafey prints the article as ın the 


head of ** An Account of Certain Remarkable Pits, or Caverns, 
first edition, and takes no notice of the criticisms we refer | m Berkshire ” Although Mi Banimgton expresses some doubts 


to A very large and well-selected collection of exercises | as to his conclusions, he nevertheless leans to the opinion that 
(upwards of 800 we think), with the addition (now) of | they are the winter dwellings of a pre-Roman people, the entire 
numerous examination questions, complete a work every | series constitutirg perhaps an ancient British town He esti- 
way worthy of the reputation of the gieat Irish geometer mates them at about 273 ın number, and covering a space of 
about 14 acres In depth they vary from 7 to 22 feet, and aie 
40 feet and upwards in diameter, the largest being not in all 
instances the deepest They extend in regular senes, and are 


LETTERS TO T. HE ÈDI TOR placed rathe: closely to each other They are 1efeired to a 


terior to that of Stonehenge , and it is conjectured that 

The Editor doesnot hold himself responsible for opinions expressed | PETOT an ge, 

l by hes correspondents Wiehe con Fp sabia to nal if each ee five a oe entue Sa AT 
or to correspond with the writers Sf, rejected manuscripts. have numbered something like a population of 1400 ae i 
No noticers taken of anonymous COMMUNICALONS suitable for the residence of uncivilised people stress 1s 5 = 

[The Editor urgently requests correspondents to keep ther letters | a ; ee Place qs entirely me dried sand oy bates a a 
aeon ar DEDA NA PTEN P A IPAE S Shaotd ee b ane ee pail Jeda ar T ale after 
that rt is impossible otherunse to insure the appearance even y & P 


the manner adopted by the natives of Kamchatka ın reaching 
of communtcatrons containing interestingand novel facts | then underer ra a hate ations It is remarkable as bearing on 


The Sky-Glows the theory that these pits are abandoned quanrties, that no objects, 
. such as pottery, indicative that they (the pits) were used as 
ON 1eading Prof Heischel’s lette: im NATURE for October 2 , dwellings, were found by Mr Bairington There can be no 
(p 536), m which he so vividly desciibes the sunset of Sept 20, | doubt that the pits ate simply the sites of shafts dug for the 
I was so forcibly 1emmded by its similarity, especially with { purpose of obtaining the underlymg ironstone Indeed, Mr 
regaid to the ‘‘diverging beams,” to one which I lately witnessed | Godwin-Austen appears to have set the matte: at rest many years 
during an exciusion to the White Mountain#(New Hampshire), ago , and although I am not able at the moment to state in what 
that I send you a short account ofıt It occured on the evening | paper on the subject the opiion occurs, I am 1n possession of a 
of Septembe 9 while we werg staying at Twin Mount House, at | note in which Mr Godwin-Austen, with the keen perception of 
a short distance from which 1s an elevated wooden erection, | the skilled geologist, observes that although ‘‘the Faringdon 
commanding splendid views of t®e neighbourhood We had | tradition points this spot out as the site of the castle of King 
been watching the shadows creeping over the hills, the evening | Cole, whose memory 1s preserved in a well-known fragment of 
light reflected on a bend ın the rive: below, had seen the sun go ; popular poetry, geology can countenance no fictions except its 
down behind the soft @ay outlines of Mount Agassiz, andievelled | own, and Cole’s Pits are evidently the 1emains of the open 

in the glouious tints, such as Mof Herschel describes, when, on , workings for the tronstone undeilying the mass of sand” , 
returning to the hotel and stepping out on the balcory to take a Reading, October r0 JOSEPH STEVFAS 
last look, we saw, from the Point wheie the sun had lately disap- 
peaied and where the fiery glow still hngered, these remaikable 
t diverging rays,” so distinct jn then characte: and so sombre in 
their dark (though shghtly greenish) shadow-like hue—theie weie e 

not many of them—that I involuntaiily exclaimed that I had never THE circular rainbow mentioned by Mr Marshall seems to 
seen anything hke them before, and that smely the chmate must be similar to what may be seen at the Niagara Amenican Falls 
have something to do with their striking appearance and unusual | by persons who are fortunate enough to have taken the trip 
defimtion I may mention that the day-glow was also con- under a portion of that Fall at the nght time When coming 
spicuous at times on that continent, notably® at Quebec on out mito the front of the FẸ, 1f the sun be shining and ma 
August 25 last favourable posit.on, each observer is suriounded lag a 1ainbow of 
Since wuiting the above, I find that you couespondent, Mr | which his eye 1s the centre, and which accompanies him while 

J E Clarke (September 18, p 488), also refers to dark bas at in front of the Fall like the halo of’a saint of old, but larger 





eet 





Circular Rainbow 








sunrise and sunset, and the 1adiating chai&ctei of the latter : B a ia days, when oo by coach oa me to 
Further Barton, Cirencester, October I E Brown ridgwate:, I once saw a complete circular rainbow resting on 
i i i 7 the vale below the Leigh Woods, just out of Bustol 
Barnstaple, Cetober 20 W SYMONS 
THAT Mi Backhouse is rght m thinking*the day-glows weie P S —One morning, as the sun was rising over the Southern 


entirely fiesh in November of last yegi, th@ following extract | Atlantic, the sea bemg moderately 1ough, I saw each white 
from my diay confirms As ordinary meteorological phenomena | crested wave diowned with the prismatic colouis, causing a 
are entered upon a daily chait, my note-book only refers to whate| dancing play of glorious colou: never to be forgotten 
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THE NEW GEOLOGICAL MAP OF RUSSIA! 


(ee wall be glad to hear of the appear- 
anee of the first sheet of the “ Geological Survey 
of Russia,” published by the Geological Committee 
on the scale of 10 versts to an inch It comprises 
nearly the whole of the Government of Yaroslav and the 
eastern parts of Tve1, between 57° 0’ and 57° 47 N lat, 
and 43° 10’ to 47° 40° E long, conesponding thus to 
Sheet 56 of the General Staff Map of Russia This 
region, which 1s watered by the Uppe: Volga, the Mologa, 
and the Sheksna, 1s an undulating plain, the highest points 
of which, close to Bejetsk, reach 700 feet above the sea- 
level, gently sloping east and west to a level of flom 350 
to 420 feet It has been dealt with first on account of a 
series of geological explorations which have already been 
made within its limits It was vis.ted by Blasius, Mur- 
chison, Keyserling, and Barbot-de-Marny, and careful 
explorations have been undertaken during the last few 
years within the limits of the province of Yaroslav, under 
the direction of its Provincial Assembly and Statistical 
Committee, by MM Schurovsky, Piktorsky, Eremeyeff, 
Dittmar, Kryloff, and Nikitin 

The map, which has been prepared by M Nikitin, 1s 
very carefully punted, and will be the more welcome to 
European geologists as all important names and expla- 
nations are given in French, side by side with the Russian 
text The colours and the explanatory letterpress are in 
conformity with the recommendations of the International 
Geological Congress A quarto volume, in Russian, by M 
Nikitin, with plates and drawings, accompamies the map, 
the whole being summed up in German at the end of the 
volume i 

The first thing which strikes one on looking at the 
map 1s the very great space covered with the gray colour 
of the Quaternary deposits A greenish patch of Jurassic 
rocks ın the middle of the map, several patches of Trias 
on its borders, and a wery small Carboniferous patch, 
altogether hardly cover one-thud of the surface, the re- 
mainder representing the “ Boulder Clay, which conceals 
deposits of unknown age” The thick sheet of Boulder 
Clay will be for a long time the stumbling-block of Russian 
geologists Natural sections are found only on the banks 
of the greater rivers, while the valleys of the smallei ones, 
to their very bottom, are cut through Quaternary deposits 
Even the two railways that cross the space covered by the 
map have been laid without excavations of any importance 
to the geologist, and no artificial excavations worthy of 
notice are to be found in the whole area 

As to the geological description which accompanies the 
map, 1t ıs full of mterest The Carboniferous deposits 
which are denuded over a very l.mited space in the 
north-west, belong to the Upper series, characterised by 
Spirifer mosguensts ‘They probably extend throughout 
the region in nearly horizontal strata gradually inclined 
towards the east , but they are concealed by the Varie- 
gated Marls which are the subject of so hvely a contro- 
versy among Russian geologists, and which are considered 
by the author as belonging to the Trias, contrary to the 
“opinion of the Kazan geologists, who consider them Per- 
man Although appearing on the surface only ın 1solated 
islands, these Marls probably also extend throughout the 
Yaroslav region, the salt-springs az least, which appear 
at many places, and which usu&lly take their origin, in 
Russia, eithae in the Devonian or m the Variegated 
Marls, seeming to indicate, a gieat extension of these de- 
posits The Jurassic formations appear now (as through- 
out Middle Russia) only as sporadic islands, which are 
remains of a widely-extended strata destroyed by denu- 
dation , the Jurassic sea, according to the author, extend- 
ing at least as far north as the latitude of Tver The 
Jurassic deposits, which have been, like the Variegated 

* “General Geological Map of Russia” Sheet 56, Yaroslav, & By 


S Nikitin Valsad of the Geological Committee, vol 1 No 2 * St 
Petersburg, 1884 } 


Marls, the subject of special monographs by M Nikitin, 
are represented in the Yaroslav region , the lower ones 
by the Catlovian and the Oxford Clay, the two chief sub- 
divisions of the former being characte1ised 1espectively 
by Cadoceras Milaschevice and Quenstediocdras Leacht, 
and those of the latter by Cardzoceras cor datum and C 
alternans The Upper Jurassic ıs represented by the “Volga 
Series,” Lower and Uppei, respectively characterised by 
Perisphinctes virgatus, Oxynoticeras fulgens, and Olco- 
Stephanus subditus They are invariably covered with a 
sheet of sands (like the Jurassfc of Central Russia), which 
seems to have been a littoral deposit accumulated during 
the retreat of the Jurassic sea 

A very interesting chapter is devoted to the Qua- 
ternary deposits of Yaroslav and Central Russia The 
thick sheet of Boulder Clay which covers Ctntra?’ and 
North-West Russia, and contains erratics from Fin- 
land and Olonetz, as also from those regions which 
the erratics had to cross on their way from the north, 
has long been a puzzle to Russian geologists Within 
the limits of the map, it appears witheits usual cha- 
racters, that ıs, those of a layer 8 to rom thick, spread 
without interruption cver the gountry—-over the water- 
sheds as well as the valleys—without any traces of stratifi- 
cation or even of stration by water the thickest boulders 
and the fnest particles appearing closely mixed together 
without bearing any traces of sorting by water-currents 
As to the boulders, they are of all possible sizes, from a 
grain of quartz to masses 2 and 3 m‘in diameter While 
crystalline rocks and schists from Finland and Olonetz 
are prevalent, local bgulders—Carboniferous and some- 
times Jurassic—are™“also not absent, especially in the 
lower strata The boulders have a tendency towards a 
disposition in ridges which run from north-west to south- 
east, crossing the rivars, or rising sometimes in the shape 
of moiaines, or eskers of great size A sheet of boulder- 
bearing sand, with traces of stratification, appears at many 
places beneath the Boulder Clay, which passes also in 
its upper parts into an unstratified sand with boulders 

Such being the character of these deposits, 1t 1s obvious 
that the theory fails which tries to explain them by floating 
ice, as does also Prof Trautschold’é theory of “ Eluvium ” 
The author accepts, therefore, the theory now generally 
adopted bv geologists, and specially advocated for Germany 
by Berendt, Penck, and Bernhardt; and for Russia by 
P Krapotkin, and considers the Russian Boulder Clay as 
an equivalent of The Xvosstenslera of Sweden Like the 
British Tul, 1t is no doubt the bottom-moraine of the great 
ice-sheet which covered Northern Gerrfiany and Russia, 
without reaching the Ural Mountains, during the ice- 
period This period succeeded to a relatively mild 
clrmate, when the plains of Moscow were covered with 
thick oak and maple forests, inhabited, by the mammoth 
and the rhinoceros, which were compelled by the ice- 
sheet slowly advancing from the north-west to emigrate 
east and south The Loess of Southern Russia, and the 
Loess-lke deposits of the mtermediate region, were 
probably contemporary with the glaciation of the north 

Another chapter ıs devoted to the formation of niveis 
in European Russia, and to the great processes of denu- 
dation in the later parts of the Quaternary period This 
subject has been keenly discussed of late by Russian geo- 
logists The author 1s to be congratulated on the scientific 
manner in which he has laid the basis for a discussion 
of the three important questions—as to fhe Variegated 
Marls, the Boulder Clay, and the more recent alluvial 
deposits—with which he has had to deal in this first fasci- 
cule of the Geological Survey of Russia 





EARTHQUAKES 


THOSE observers yho have undertaken the detailed 
study of a region severely ınjured by an earthquake 
ere well acquainted with the difficulties that attend on 






serilous and,unthankful work as examining the 
he necessity is soon felt for some means of accu- 
sgistering the various. characters of the earth’s 
ement. The imperfect record of the features of an 
snr at ERA by broken walls, fissured roofs, and 
d objects is dependent upon a variety of causes. 
The earthquake consists of a series of movements 
do not radiate from a mathematical point, or even 
ca ity, with perfect uniformity. 
of disturbances which constitute a shock 
tion) may not arise from the same point, 
, in the rendifig of a fissure in an upward 
n, the first impulses would be derived from a 
wer point than the last. 
‘he great variation in the physical qualities of the 
ocks traversed, dependent upon their composition, inti- 
Structure, and mode of arrangement. Also we may 
iclude the irregular conformation of the surface. 
4 The want of homogeneity and of regularity in the 
structure of houses and walls, and also the presence of 
oor and window openings. 
;» The presente of old fissures in buildings, either the 
result of displacement, shrinkage, or former earthquakes. 
. Were it possible to construct absolutely perfect instru- 
ments for registering the complex movements of an earth- 
| quake,weshould be able to exclude the two important causes 
_. of error coming under the heads (4) and (5), but the others 
cocan never be removed, unless that under head (3) might 
‘be so. by a complete knowledge of the subterranean 
<o geology of a district in question-—a far from easy matter. 
-= After perusing the recant paper by Prof. J. A. Ewing on 
_ © Measuring Earthquakes ” (NATQBE, vol. xxx. pp. 149 
and 174), one might despair of eve derstanding the 
= complex tracings the author obtained. A more careful 
consideration. of the subject would seem to help us éut of 
the difficulty to a considerable extent in so far as theo- 
‘retical reasons will: permit us, and it is not till suitable 
‘Seismographs have been fairly tried in other districts than 
__ the unsuitable alluvial plain of Yeddo that we shall learn 
_ whether there is any practical use in instrumental obser- 
vation of earthquake movements. 
= In-an alluvial plain like that of Yeddo, reposing as it 
_ probably does on the irregular surface of different but 
| more elastic rocks, from which are transmitted to it the 
- vibrations, the condition is such that a number of waves 
would be reflected and refracted so as to meet each other 
at various angles interfering with each other and pro- 
ducing very complex results on any pendulum instrument. 
am personally neither acquainted with the geology of 
non In question nof with the type of disturbances 
ts earthquakes, yee from descriptions of the 
€ d feel inclined to regard them as the tail- 
end movements of powerful shocks far below the surface, 
ions highly favourable to complexify from reflection 
raction. Besides, @he incoherent alluvium, often 
rater-logged, is subject to a remarkable disturbance when 


ibrations are communic&ted to it from without, as may 
rimentally be illustrated by spreading jelly, or, better, 
ud, over the irregular surface of a piece of wood and 
ping with a hammer. 

se remarks may at first sight appear beyond the 
on, but we must not leave the subject without further 
Any one who hag studied the injuries resulting from 
‘uctive earthquakes such as that of «857, described 
) Classical memoir, or of those of 1881 and 
q chia, cannot but be struck with the regularity of 
ti uries when the observer carefully excludes the large 
- number of modifying influences, As heterogeneity in 
structure of buildings or the surface configuration of the 
“<> point in question. 

» The following instruments were suggested by the study 
© of the two great Ischian*earthquakes, and with suitable 
= mödifications might be made appropriate to study small 
or great shocks as the case might require. The use of a 
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‘slow earth oscillations or tiltings (Fig. 2). 
































pendulum as the main part of the mechanism hfs mar 
objections, which have often been pointed out, and I think 
that future investigations will strapgly confirm such - 
opinions. Nevertheless I have given examples where the _ 
pendulum may be used, or replaced by other methods. 
employing the same type of registering apparatus (Fig. 1). 
a is a pendulum with preferably a pear-shaped. bob. 

great weight, which has attached to its lowest: 
strong plaited thread of dentist’s. silk, z, 
through a perforated glass plate, d, 
plate is smoothly drilled of the exact size of 1 


horizontal metal plate c, which is rigidly fixed to the sup- 
ports 4, which in their turn are embedded in a solid. 
masonry or rock basement. The silk thread is connectec 
by a light wire cage, 7, to the cylinder g, whic 
easily up and down the fixed triangular colur 
cylinder g is connected to the writing arm Jever z, whi 
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Fic. 1.—Pendulum apparatus to register amplitude of wave contr 








may be short, and write directly on the recording drum 4,’ 
being then a simple stylus, or, as in the figure, arranged to 
magnify the amplitude two or more times at choice. e *. 
When any earth-movements take place, the relative 
horizontal swings of the pendulum are converte 
vertical movements of the silk thread, cylinder, ant 
which on a time-ruled recording sheet will g 
amplitude tracing minus the friction of 1 
which, if well constructed and the pendulu 
ally very heavy, may bê excluded. By” 
pendulum with short suspension we may mwas 
tions of short period, or, by using a long suspension and 
a delicate apparatus with greatly magnifying lever, this 
apparatus might be a useful tromometer, or measure of 





Three solidly-fixed cast-iron uprights, «æ, support a cir- 
cular massive cast-iron plate, 4, which has a conical “aper: 
ture at its centre. Resting upon this is a circular she 
plate-glass drilled at its centre in the same manner. 
silk thread perforation in Fig. 1, as it serveg. 
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purpose This glass plane must be perfectly horizontal. 
A circular disk of lead, g, is inclosed between glass planes, 
d, and rests on three t spheres, /, which should be 
preferably of glass®r ivory. Rigidly attached at its centre 
on tht lower side is a conical spire, m, whose point 
reaches just the level of the glass plane ¢, and has fixed 
to it the silk thread #. From the centre of the upper side 





Fic. 2.— Ball and plane seismograph for indicating amplitude and azimuth in 
p all phases of a shock, 


rojects the steel stylus a, bearing a fine platinum wire at 
its extremity, which may be used with the double azimuth 
circle of Fig. 3 in a direct manner in case of large earth- 
uakes, or by a lever supported in gimbals, as also in 
ig. 3. Another glass plane, ¢, with a large circular aper- 
ture at its centre for the free movement of the azimuth 
stylus ə, has a wrought-iron trellis work backing 4. This 
reposes on the springs 4, which are regulated by the 





milled-head screws /, so tliat it is only pressing sufficiently 
on the upper balls f to keep them in place. The upper 
springs 7 are introduced to allow slight freedom of motion 
to prevent breakage of the plates in almost vertical shocks 
or the expansion of the lead disk, balls, &c. The 
silk thread is connected to the registering tus in 
the same manner as in Fg. 1, the slight wulght of which 
will tend to draw back the rolling lead disk te its central 


NATURE 





| a E: 
(Oct. 23, 1884 | 





, 


=6 


position, and so prevent it shuffling, out of its place, and 
yet have almost no effect in modifying the register of the 
absolute wave amplitude. em | 

In working over an earth-shaken district of small area, 
such as that of Ischia, an error of observation of azimuth | 
of even a few degrees matters little in determining the 
exact position of the epicentre. But on the contrary, in 
large areas such as the Neapolitan earthquake of 1857, 
and to afar greater extent in widespread disturbances 
such as the great Lisbon catastrophe, an errpr of a few 
minutes of a degree is sufficient to produce great diver- 
gence in the orientation of tRe azimuth and a consequent 
incorrectness in the location of the epicentre. In most 
seismographs so far employed, especially those of Italy, 
no attempt has been made to divide the circle into eight 
divisions, so that an error of nearly 45° could occur. 

Fig. 3 se ena a separate apparatus, althdugh it 
would probably in practice be found preferable to replace 
the pendulum by the rolling disk and balls as already 


mentioned when describing Fig. 2, except that the contact 
rings A would then be inverted. A pendulum, a, with a 
in 
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Fic. 4.—Horizontal @mponent of wave-path regiger for strong and destruc- 
tive carthgpakes. 


length of suspension suitable to circumstances of nig ihe 

tion, carries a steel spring wire, 4, which slides in the 

which, together with the light wre arm / forms 
lever moving about the fulcrum at æ, which 

are gimbals. This lever should be so balanced that, if- 
placed in a horizontal position, the part above æ should 

counterpoise the J The lever carries a fine platinum — 
wire, g, which, when at rest, is the centre of the two con- 
tact circles 4, %#', Æ”. This part of the mechanism is in 
connection with one pole of a battery. e = 
The contact circles # seen in detail, 4, %, consist of a 
suitable number of brass segments, /, which have a 
V-shaped groeve of. their i sutface, and the edges; 
both inner and outer, are bevelled off. Each one is insu- 
lated from its fellow by the vulcanite plates m which. 
sides, and 


project a little on the inner, upper, and outer 
are sharpened to,a knife edge. l Te 

The registering apparatus consist of a number of lông 

_Soft-iron spring styles bolted to the column z, with their 


cylinder ¢, 
a uni 
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points near the revglving register cylinder & A pile of 
electro-magnets, 7, each of which is in connection with 
the two corresponding segments of the two contact circles 
and the battery, when the current passes, draws one soft- 
iron Spring, style towards its poles, and brings the point 
in contact With the cylinder & The pendulum might be 
made to act directly on the contact circles without the 
ing lever c f, if thought necessary, and the breadth 


of the euter circle might be greater and give a correspond- 

ingly longer dash so as to distinguish those derived from 
two circles. 

It will be seen that the nfost complex movements of the 


pendulum or rolling disk can be accurately registered, 
Since four contacts will be marked in each semiphase of 
the oscillation of the pendulum, and a fifth point can be 
obtained by calculation from the instrument for register- 


give sufficient data to obtain the loops for each semi- 


ee wil gre ste which, together with the position of rest, 


| 


b 


pe f es, 


€ throughout the disturbance, 

_ In large earthquakes where the wave-amplitude is very 
great, the rolling disk and balls would require to be of 
very great sizepwhich in many cases it might be imprac- 
ticable to carry into execution, although the results might 
be of ection in,so doing. The present instru- 


| a Fig. 4) is intended to replace the selling disk where 


cannot be used of sufficient size. 

A strong rectangular frame, ¢, carrying two strong up- 
Tights at its two extremities, is made so as to rotate with 
great facility around the vertical axis 2 It supports the 
registering drum / with the clockwork arrangement f and 
a counterpoise, g. In practice it might be found advisable 
to attach these benea e d so lower the centre 
of gravity of the whole apparatus. suitable distance 


above the drum a crossbar, 4, is attac ed, which should 


= be highly polished and square in section. The weight j 


_ should be made ve 


heavy, And bee allowed a very easy 


-motion by means of four pairs of wheels, 4, which are in 





contact with the crossbar f; these might be mounted on 
friction wheels (not shown in diagram). Attached on 
both sides of the weight are the silk threads #7, which 


traverse the upright, run over the pulley m, and are 


attached to the weights o 0, which are only heavy enough 
to draw the weight 7 Back to its place when it has been 
disturbed, that is to say, only just sufficient to overcome 


_ the friction of the wheels & These weights, 00, are tra- 


_ the rectangular fl@ block c, which 
slipping 


' 


__ versed by the guide wire 
_ during the swinging round of the frame 


1 
i 
` 
P 
4 
e 
` 


_radius is equal to the length ofəthe entire 


"a 
r 

l 

7 


~~ 


nm to prevent them dangling about 


The upper part of the frame carries two parallel bars, 
bereen which is a narrow groove to allow of the sliding 
the plate c. They forne the segment of a circle whose 


ndulum and 
its suspension, The pendulum a has fix rigidly to its 


inferior extremity the steel axle 4, which passes through 


i® prevented from 
off by a bolt-hea below, so that the flat block 
can rotate around the axle without falling off. 

__ The action of the app@tatus is as follows :—When an 
earth movemegs takes place the whole apparatus is brought 
into the azimuth of the wgve-path by the oscillations of 
the pendulum a in that direction, which is affected by the 
block ¢ sliding in the groove between the bars d. The 
pendulum should, in preference, have a short suspension, 
so that the period of its oscillations should be less than 
the wave intended to be registered by the e@pparatus, and 
should possess sufficient weight to have complete com- 
mand over the e, keeping it always in the wave-path 
azimuth. The weight will now appear to slide backwards 
and forwards on the bar /, registering its movements by 
the writing stylus, attached beneath it, on the drum Å. 
The moment that j is moved from its central position one 
of the weights s is raised from its position of rest (these 
weights should preferab¥% be hollow” brass boxes into 
which only sufficient fine shot could be® poured to over- 


come the friction of 7), and rises as long as j continues to 
J 
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roll along the bar ; if then the second half of the €emiphase 
is not sufficient to bring it back to its normal position this 
will be done bys. When j has reach@d its central position 
o will have come to rest at the base of the guide wire, and 
so no longer has any action, but is replaced in the second 
semiphase by its fellow of the opposite side. Of course 
the influence of the counterweights in retarding the 
rolling mass must be experimentally tried and taken into 
consideration in the calculations made from the tracings. 
The principle of this instrument is the acceleration and 
retardation of a falling body during each semiphase of an 
earth-wave. Fig. § illustrates a means of registering such 
changes in the rate of a falling body so acted on, al- 
though some other person better acquainted with mecha- 
nical movements might possibly suggest some improve- 





Fic. 5.—Apparatus for registering the vertical component of earth-waves 


during the whole of the disturbance. 


ment, A rigid vertical support of considerable length, a, is 
attached to the side of a well and is connected at its upper 
end to the table ¢; and by a small bracket 4 two vertical 
guide wires, 7, pass through rings in the sides of er 4 
, So far resembling Morin’s apparatus illustrating tł 
faning of bodies, Attaclfed to the weight g is the silk 
thread /, which turns once or twice aroundsthe wheel d, 
and is supplied from the drum 4 The wheel d is con- 
nected by the axle ¢ and the continuous screw 4 to the 
apparatus 7, which is a skeleton of flat steel Springs, 
generally used to illustrate the distortion of a sphere by 
centrifugal motion. (I have proposed this in pre erence to 
the dal/ governors as retaining less impressed oak 
which would unnecessarily complicate and “even mod: 
the results.) Sliding on the Central axis of the spring 
sphere is a small cylinder, 7, which is prevented from 
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magnetic apparatus for removing a catch which holds the 
weight g. It could also start the cylinder #: and stop a 
clock. The diagram will sufficiently explain the action 
of the apparatus. 

If we review the advantages and disadvantages of the 
different instruments, I venture to say that, though far 
from perfection, they have much to be said in their 
favour. Their principal feature is the capability of regis- 
tering continuously all the variations of the earth’s move- 
ment during the complex disturbance known as an earth- 
quake ; that by employing large tracing drums with a 
spiral arrangement and time-ruled paper, accurate time- 
records can be obtained for a considerable period and 
without interruption, so that a single observer could have 
under bis command a large number of instruments, even 
at stations some considerable distance apart, thus result- 
ing in much economy of trained observers. Then again 
the records are all permanent, being graphically inscribed. 
The instruments for registering azimuth and amplitude, 
and capable of doing so with the greatest delicacy and 
friction, in all cases can be reduced to a minimum, or 
easily calculated. With segard to the registration of the 
vertical component of an earth-wave, the old form of 
spiral spring atd bob principle may be excluded from 
consideration as perfectly unreliable; and even the im- 
provements by Messrs. Milne and Ewing, and the 
ingenious idea of Mr. T. Gray, with its mercury trough 
compensator, cannot give accurate indication of the 
characters of a group of earth-waves. Another instrument 
worthy of trial is the hydrometer vertical-motion seismo- 
graph of Mr. T. Gray (Phil ag., September 1881, 
p. 209). I think, however, that this instrument might 
be improved by using a long thin glass tube filled 
with air and floating in ether or some other fluid 
of very low viscosity. I would, however, venture to 
predict that a seismometer based on the principle of a 
falling weight, being accelerated or retarded according 
as the earth moves up or down, will supersede other 
methods, although no doubt such means of registering 
as described in this paper may be greatly improved upon. 
fhe instruments described in this paper are all of con- 
siderable size, but it seems impossible to get good results 
- gunless heavy weights and their attendant mechanisms are 
used so as to reduce friction to a minimum im the con- 
sideration of results; for it is certainly 2 pity to have 
imperfect results in consequence of limiting the size of 
the apparatus. One great objection to the falling weight 
seismometer is the necessity fd? a deep well, to give suf- 
ficient time t#register an earthquake of ten or twenty or 
even more seconds’ duratipn ; yet, by giving the weight 
more work to do by the introduction of multiplying wheels, 


_ this might be reduced as the circumstances might demand, 


struments and the remarks on them are the 










jute of long meditation while wandering over the 
ruins of two. ces, and although expressed 
without a technical knowledge of mechanical cor struction, 
I hope I have made my ideas sufficiently clear, 
e H. J. Jounston-Lavis 
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INTERNATIONAL WEIGATS AND 
MEASURES = > 
| inviting attention to the work done 
+ the past year by the Comité Inter 
et Mesures,’ we are glad to have the opportunity of co 
gratulating those interested in accurate measurement on. 
the fact that this country is now to be represented on the ` 
Committee, and will thus have a voice in their discussions... — 
This, as we have pointed out on previous occasions, ` 
appears to be required of a country so largely interested ` 
in scientific research as ours. a | 
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KIT OGRAMMES 
International hilogamme Kr 
belonging to the Bureau = aa 
Inteinational kilogramme Kur 
belonging to the Bu eau 
Kalogramme-type C belonging 
to the Bureau 
Kalogramme-type S belonging 
to the Bureau 
Standard kilogramme H for 


Ki-—Kit == -o 12320 0026 
C—Kin= +0 3217:b0 0934 
S—Kuts +0 46320 0034 


Spain H—Ku= — 3 8762-0 0034 
Standard kalogramme Z for 
Austria Z—Kitt== — 1 35010 0034 


The present volume, hke its two predecessors, 1s pub- 
lished by the Director of the Bureau under the authority 
of the Comuté, and contains some account of the modes 
of comparison of the standards, with descriptions of the 
apparatus used, and a complete statement of the observa- 
tions and of the methods of their reduction The work 
of the Bureau has mainly included determinations of the 
lengths of certain standard metres and of the weights of 
certain standard kilogrammes for different Governments 
and authorities, s shown ın the above tables 

These tables do not include the important compari- 
sons of the British Standards with those of the Bureau, 
an account of which 1s given in a Report presented to 
Parliament by the Board of Trade last year, and in the 
Report of the Proceedings of the Committee for 1883 

The comparisons of the metres by Dr René-Benoit, 
and those of the kilogrammes by M Marek, were made 
in the same manner ahd after the same methods as those 
described in vols 1 and y, to which we have previously 
referred 4 

M Marek gives a thoughtful Tetmagtion of the excel- 
lent normal barometer and cathetomeftr in use at the 
Bureau, as well as of the methods of calibrating the ther- 
mometers used during the weighings There are also 
illustrations of the apparatus*used ın ascertaining specific 
gravities, and of M. Stas’s method for clearing the sur- 
faces of metais by a jet of alcohol vapour, of which we 
regret that the demands on our space do not allow an 
account 

The many pages of observations and calculations which 
are given in this volume are clearly arranged and care- 
fully printed We doubt, however, whether it may be 
desirable to pubhsh so much detail, particularly all the 
observations of the balances Each Report of verification 
should evidently mclude all the observations, &c , from 
which the results have been obtained, bi& ıt would appear 
to be necessary only that the Government or authority 
directly interested should be furnished with a full detatled 
Report Economy of time ang money might be effected 
to readers and purchasers, and perhaps the objects of the 
Comité further advanced, by the omission m such publi- 
cations of any unnegessary detail ° 


NOTES 


THE Washington Prime Meridian Conference has adopted a 
resolution declaring the universal day to be the mean solar day, 
beginning, for all the world, at the moment of mean midmght 
of the initial meridian, coinciding with the beginning of the 
civil day, and that meridian to be counted from zero up to 
twenty-four hours The resolution further déclares that the 
Conference expresses the hope that, as soon as practicable, 
astronomical and nautical days may be arranged everywhere to 
begm at mean midnight Prof Janssen, pf France, moved that 
the Conference should expiess the hope that technical mvestiga- 
tions to regulate and extend the application of the decimal 
system to the divisions of the circle and of time would be 
resumed, in order to permit @f the extending of that application 
to*all cases where ıt might presente real*advantages The 


motion was adopted, and the Conference adjowned until 
Wednesday ® 


M BERTRAND, the Perpetual Secietary of the Pans Acadenty 
of Sciences in the Mathematical Section has been proposed as a 
candidate to fill the place vacated by the death of M Dumas in 
the Académie Française Huis nomuation is ceitain, and wall 
take place without opposition It ıs almost customary for the 
Academie Française to offe: a seat to one of the secietaues of 
the Academy of Sciences , Delambie, Fourier, Flourens, Cuvier, 
and Dumas enjoyed this honour in succession 
offered ıt seveial times, but obstinately refused it He strictly 
adhered to the old constitution of the In-titut Natonal as 
created by the Directory of the First Republic, which states 
that the five sections constitute the several paits of a living 
encyclopedia established to deliberate 2 common on many dif- 
ferent questions, and that consequently no membei of one sec- 
tion should be eligible to another When the Restoration took 
place, the Institut was divided into independent academies, and 
the old piactice of electing a peison to several of them was 
revived It has not been altered since 1848, although several 
attempts have been made in orde: to recall into existence the 
former republican organisation 


On the night of Saturday, October 4, some interesting obser- 
vations of luna: coronas and fog-bows were made at Ben Nevis 
Observatory The mountain-top had been enveloped in must 
for several days pieviously, bat about 9 pm ıt began to clear, 
and by 11 o'clock the moon, partially eclipsed, was visible, sur- 
rounded by a strong double corona , all the colonis fom red to 
blue being seen ım both rings Measurements of these were 
taken by Mi Dickson, Inte1im-Superintendent, with an instru- 
ment designed for the purpose by Piof Tait These gave — 
Oute: diamete1 of 1ed—outei ring, 7° 46’, mne ung, 4° §2’ 
After midnight the sky became quite clea and the moon shone 
brightly, no corona being visible At times, however, detached 
portions of very thin mist came up the noith-west side of the 
mountain and biushed ove: the top Whenever this occurred a 
stiong colona again surrounded the moon, witlf a ‘fad set of 
rings, outside the othe: two, and much fainter, but sufficiently 
bright to allow of all the colours being distinguished At I 30 
am on October § the outer set of ungs was moie distinctly 
marked than before, and measurements were againtaken These 
gave --Outei diameter of red—inner ring, 4° 6’, middie ring, 
6° 2’, oute: nung, 8° 10° +All these measurements aie subject to 
an erior of not more than +6’ Ati13m5am a lunai fog-bow 
was visible on a fog bank to the northwaids Fiom the edge of 
the precipice to noith-north-east of the Observatory this appeared 
to consist of an outer ring, having a diamete of 75°, and an 
inner and faintei ung, diameter 65°, the space between the rings 
appearing almost quite dark, as 1f caused by a shaiply -defined 
break ın the fog No coloms could be distinguished 


From the Alfa California we learn that the Lick Ti ustees 
have just ieceived, through the kindness of Capt Goodall? of 
the firm of Goodall, Perkins, and Co, important advices from 


Paris ın regard to the glass disk which 1s needed to complete the e 


36-inch equatorial fo: the Lick Observatory It will be 1emem- 
bered that the contract for two diskhs—one of flint and the other 
of crown glass—-which are needed for the construction of an 
achromatic objective, was le to the celebrated fiim of Alvan 
Clark and Sons in 1861 Thee were only tw firms in the 
world who were capable of making glass disks of such size, nearly 
40 inches in diameter The Clarks employed one of these, 
Messrs E Feil and Co of Pans, to cast the 10ugh disks for 
them The flint disk was cast in an unexpectedly short time, bat 
the making of the crown glass disk has proved to be a mater of 
great difficulty, and this alone will have delayed the making of 
the large objective, and thus the completion of the Lich Obser- 
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vatory, by several years The Lick. Trustees will have all the 
Observatogy, excepting the laige telescope and the dome to 
cogtain it, finished and 1eady for work duimg 1885 As soon 
as two perfect disks of ciown and flint glass are on hand, the 
focal length of the telescope can be calculated, and the size of 
the great dome determined upon, and nothing can be done 
until this focal length is known Nmeteen tnals have been 
made by the Messrs Feil to cast a perfect crown disk, and a 
delay of more than two yems has been incuied thiough the 
difficulties and risks of the operation It appeais from the 
fetter of Capt Goodall to Capt Floyd, which has been 1eferied 
to, that Messrs Feil have cast two disks, which they expect to 
be suitable for the purpose The Captain visited their works 
early in Septembe1, and they weie expected to ship one of the 
disks to Clark and Sons early in Octobe: There is then reason 
to believe that the rough disks for the laige telescope will soon 
be in the hands of the optician The successful working of 
these disks into the piopei cuve for a perfect object-glass is a 
matter of the greatest difficulty, but the extiaordinary skill 
which the Clarks have acquned leave no doubt that within two 
o) three years afte: the receipt of a perfect disk the whole 36- 
inch objective (the largest possible) will be finished While the 
objective 1s making, the dome and the mounting can be con- 
structed, so that the whole delay 1s and has been due to the dif- 
ficulties incident to the opticians’ woik The work on Mount 
Hamilton has progressed as far as possible under the present 
conditions, and it will not be long befoie California possesses 
the most perfect observatory m the world, placed in the most 
favourable situation which can be found 


THE 1ecent works of the United States Geological Survey, 
and especially the remaikable repoit of Capt Dutton, have 
given an opportunity to Piof Trautschold of Moscow, to diaw 
a parallel between the geological structure of Colorado and 
that of European Russia, which appears in the Buletin of the 
Moscow Society of Natuialists In Russia, the Silurian, De- 
vonian, Carboniferous Limestone, and Lower Permian seres aie 
marine deposits, while the Upper Permian is of fresh-water o1 
teirestrial origin The Trias and Lower Jurassic rocks are also 
continental deposits, —or seem to be so to a great extent,——while 
the Uppe: Jurassic gioups are again of manne origin, as is also 
the Chalk, which contains only islands with land-vegetation 
Three parts of the Tertiary series consist of teiestiial and 
fresh-water deposits, marine deposits appearmg only in the 
south, and the Quateinary 1s also a continental formation 
Such being, according to Prof Traatschold, the stiuctme of 
Russia, he had already concluded that in the Northen 
Hemisphere there was a general retreat of the sea during 
Paleozoic times, and a giowth of continents, upon which the 
Carboniferous and then the Permian floras laigely mncieased, 
European Russia being, dunung the Triassic and the first half 
of the Jurassic periods, a contment with nearly the same out- 
ines as now During the second half of the Jwassic period, 
anothet subsidence of the continent, and an advance by ıt into the 
Northern Hemisphere, again took place, without reaching, how- 
ever, the same level that it had had dunng the Paleeozoic period , 
the sea remaining shallow A second 1etreat of the water took 
place during the Tertiary and Quaternaty periods Similar 
oscillations might well explain, in Piof Trautschold’s opinion, 
the structme of the Giand Cafion®dis‘iict, where the connec- 

tion between thes Jias-ic and Tuiassic is as close as in Russia 


THE next ordinary general meeting of the Institution of Mech- 
anical Engineers will be held in the large Lecture Theatre, Univer- 
sity College, Shakespere Street, Nottingham, on November 5 
The chair will be taken at 4 p m , by the President, I Lowthan 
Bell, F RS The following papers will be read and discussed, 
as far as time will admit -—-Oa the Mineral Wagons of South 


Wales, by Mr Alfred Slater, of Gloufester, on the Applica 
tion of Electro-Magnets to the working pf Railway Signals and 
Pomts, by Mr lms A Timms, of London , Second Report 
on Fncticn Experiments, by Mı Beauchamp ‘Tower, of 
London E 


* 

THE International Congress convened to deliberate upon the 
best means of preventing the spread of Phylloxe: a vastatrix was 
opened on Monday at Turm Among the personages present weie 
the Duke d’Aosta, Signor Grimaldi, Minister of Commence, the 
Syndic of Turm, and the French, Greek, Spanish,’Portuguese, 
Seivian, and Roumanian Delegates to the Congress After a 
short addiess of welcome fiom the Syndic of Turm, Signor 
Giimaldi explained the object of the Congress, and dwelt pai- 
ticulaily upon the necessity of common legislative measures being 
adopted in all infected countries in such a form as not to interfere 
with the liberty of trade It was, however, most requisite to 
raise barriers to the spread of the Phylloxera 


THE last issue of the 77 ansact ons of the Seismological Society 
of Japan (sol vn pat 1) contaims a paper by Piof Milne on 
Earth Tremors, dealing successively with artificially pioduced 
temos, natural tremors, and*at some length with various instru- 
ments constructed to record these mmute movements Micro- 
seismology, by the way, appears to be the namg of this new 
bianch of science The results which have been obtained so fai 
do not appeai to be of great importance The motions are more 
law-abiding than earthquakes , but ıt 14 impossible to say yet 
whethe: then systematic study will enable us to foretell an 
eaithquahke, although from examp&s quoted it appeais that 
eaithquakes are o> ale preceded by gieat mucroseismic 
activity Noi is th@ cause of these constant movements under- 
stood , Among the theoutes on this subject mentioned by Piof 
Milne 1s one that they may be due to slight vibratory motions 
produced m the soil by the bending and crackling of rocks caused 
by their rise upon the ichef of atmospheric pressme Rossi 
thinks they may be the result of an increased escape of vapom 
fiom the malten material beneath the ciust of the earth conse- 
quent upen a relief of external pressure In the same number 
Dr Du Bois writes on the great eaithquake of Ischia, and a 
catalogue of earthquakes in Tokio between July 1883 and May 
1884, as observed bya Palmuert’s seismograph, 1s also given 
Fiom the armual report of the Society we obseive that the com- 
mittee appointed to report on a system of earthquake observa- 
tions give as their c&nclusion that the most impoitant observation 
is that of time, and expeiiments are now being cared out to 
obtain a suitable clock for this purp®se The next number is to 
contain an important paper By Prof Mulne giving a detailed 
account, with a series of maps, of 387 earthquakes iecently felt 


in Northern Japan, s 


Mr SPENCE PATERSON, H B M Consul at Reykjavik, writes 
to the Standard that on September g he visited Cape Reykjanes, 
the south west point of Iceland, in orde: to observe the volcanic 
island which recently appeared off that Cape “Iwas first seen 
by the light-keeper at Reykjanes on È July 29, and had then the 
shape of an irregular truncated cone, with a slight hollow on the 
top and a projecting shoulder on the north side No earth- 
quakes or other volcanic manifestations accompanied its appear- 
ance, but on August 5 a series of severe shocks occurred, which 
spht the walls of the hghthouse and damaged the lamps For 
severa days rain and fog obscured the island , when next seen, 
its shape had altered , part of the south’ side had fallen down 
mto the sea, forming two little mounds,°and leaving a steep, 
almost pei, endicula: face on the south The height of the island 
is about two-thirds of its length It hes about west-south-west 
of Reykjanes Two officers ofa Freeh war-vessel, who recently 
visited Reykjanes, e@imatg its distance from the coast at nineor 
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ten miles, but Mr Paterson believes ıt to be considerably 
greate: When first seen, the upper part of the island was per- 
fectly black, but it thas now begun to whiten, owing to the 
droppings of the myriads of sea-fowl which frequent the adjacent 
coast and neighbouring islands, and seem already to have taken 
possession of the new land The neighbourhood of Reykjanes 
is noted for Yolcanic manifestations—islands have from time to 
time risen and sunk there, and only a couple of years ago a 
violent eruption occurred near the spot where the new island 
lies , columns of smoke and steam rose out of the sea, and large 
quantities ef pumice were thrown up and floated ashore on the 


neighbouring coast Š 


IT is stated that ın consequence of the immense success ob- 
tamed by the opening of the Arlberg Tunnel, France has confi- 
dentially sounded the Swiss Federal Council as to piercing the 
Alps at the,Simplon. 


A FATAL gas explosion took place ım Paris four months 
ago near the Porte St Denis, under circumstances quite 
similar to the accident which took place in Bermondsey last 
week Since that time the Prefet de la Seine has appointed a 
Commission to détermine the best manner of searching foi gas 
escapes An electric lamp fed wath a portable accumulator has 
been selected and rendered 8bligatory for such operations This 
appaiatus has been described at length in the French illustiated 
papers It might perhaps be improved, but the principle 1s quite 
sound, and it 1s to be regretted that \the results of the French 
experiments have not become known in England 


WE have received a communication from Prof M Nyrén, 
Director of the Impenal® Obseryatory at Pulkowa, nea: St 
Petersburg, informing us that he oR ier was so cloudy 
that not a vestige of the moon could ‘b@ seen on the occa- 
sion of the recent total eclipse In Helsingfors, * where 
Piof Nyrén happened to be that nigkt on his return jouiney 
from abroad, he could distinguish the darkening of the moon’s 
disk through the clouds, but it, was too thick to observe 
the eclipse of the stars At ‘Dorpat, the second great Russian 
Observatory, the weather was also entirely unfavourable for 
observations This is greatly to be regretted, in view of the 
elaborate preparations made by the Russian astronomeis, to 
which we referred last week. 


THE Royal Bohemian Society of Sciences will celebrate its 
hundredth anniversary at Prague on December 6 next | 


è 

THE new University building at Vienna was completed on 
the 11th mst The new building at Strasburg will be inaugurated 
on the 26th inst . 


THe death 1s announced of Dr Robert Ave-Lallerrant, well 
known as a traveller in Brazil, who was born at Lubeck in 1812 
He died there on Oct®ber r10 Alsoof Dr Wilhelm Gonneimann, 
a natmalist who, together vith Dr Rabenhorst edited the 
celebrated “ Mycologia Eyropza.” He died at Coburg, aged 
seventy-eight years 

wea 


Tur French Minister of Rublic Instruction has commissioned 
M Brau de St Paul Lias to proceed to Malacca and Sumatra 
for the pufpose of making natural history collections M 
Etienne Gautier is to do the same in Persia and Asiatic Turkey , 
and Dr Guardia goes to*the Baleare Isles to study the dialect 
there 


THE life of a Ceylon planter appears to be a constant contest 
with insect pests of one kind and another A short time since 
we noticed a correspéndence on a ‘ blight ” which attacked the 
tea-plant, and now the Ceylon papers which arrived by the last 
mat! contain a report, by Dr Trimen, the head of the Botame 
Gardens in the colony, ow an insect wich has caused much 
alarm by its depredations on cacao gnd dinchona plantations 


He thinks the only serious damage to cacao comes fiom the 
Helopeltis antonu, which appears to be a 1ecent importation to 
Ceylon, although well known in Java It is believed to be,still 
in small numbeis, and to be confined to certain localities, and 
the only 1emedy suggested by Di Tumên ıs that the planters 
should have it carefully sought for and destioyed ° 


WE are requested to announce that m future the ordmary 
meetings of the Essex Field Club will be held in the large hall 
of the Public Hall, Loughton, Essex The first meeting of the 
winter session will be on Saturday next, the 25th inst , at seven 
o'clock 


A Society has been established at Vladivostok ın Eastern 
Siberia fo. the purpose of exploring the Amour district, with a 
view of founding in Vladivostok a museum ulustiative of the 
natural history of the 1egton 


THE additions to the Zoological Society’s Gardens dung the 
past week include a Meadow Pipit (Anthus pratensis), six Twites 
(Linota flaverosiris), a Linnet (Zenota cannabina), eght Lesser 
Redpolles (Zznota rufescens), Butish, presented by Mr T EÈ 
Gunn , two Robben Island Snakes (Coronella phocarum) from 
South Afiica, presented by the Rev G H R Fisk, CM ZS , 
a Haidwick’s Mastigure (Uromastex hardwicku) from India, 
presented by Mr Cuthbert Johnson, a Moustache Monkey 
(Cercopithecus cephus) from West Africa, a Greater Sulphur- 
crested Cockatoo (Cacatua sulphurea) fiom Austialia, a Blue 
and Yellow Macaw (Ara ararauna) fiom South Amenica, de- 
posited, six Coypus (AZyopotamus coypus), three Cockateels 
(Calopsttta nova-hollandte), bred ın the Gardens 





OUR ASTRONOMICAL COLUMN 


Wo.r’s CoMET —The observations of this comet to the end 
of September having been found meconcilable with parabolic 
motion, Prof Kruege1, the editor of the Astronomsche Nach- 
richten, and Mr S C Chandler, ygn , of Harvard College, have 
investigated the elements by a general method, and find an 
elliptic orbit of very limited dimensions, the panod of revolution 
being 6 55 years by Prof Kiueger’s calculation, and 6 65 years 
by Mi S C Chandlers Othe: elements by the former calcula- 
tion are as follows -— 


Perihelion passage 1884 November 17 8999 G M T 


Longitude of perihelion 19 20 56 ; 
= ascending node 206 35 35 Pe ee 

Inclination 25 3 54 Í 

Angle of eccentricity 33 32 297 

Log semi-axis major O 544040 

Log perthelion distance o 194792 


In such an orbit there would be a very close approach to the 
orbit of Jupiter ın about 209° heliocentuic longitude, where the 
distance between the two would be less than o 12, and with Prof 
Krueger’s period of revolution there would be gieat perturbation 
early ın the year 1875, so that it 1s possible the comet may not 
have been moving long ın its present tiack It will be interest- 
ing to examine this pomt further, when the major axis, of the 
comet’s orbit has been more accurately determined by a wider 
extent of observation 

We have thus two comets of short penod brought to ght 1 
the same year As 1egards Barnard’s comet the length of revo- 
lution appeais to be yet somewhat doubtful, Prof Morison of 
Washington assigning 6 43 years, and Dı Berberich of Strasburg 
5 50 years only r 


THE NOVEMBER METEORS — Assuming thadgthese bodies are 
moving strictly ın the orbit of the fist comet of 1866, we find by 
Prof Oppolzer’s definitive elements that the nearest approach. 
to the orbit of Mars ıs m about heliocentric longitude 0° 5, dis 
tance 0 30, the nearest approach to the orbit of Jupiter is in 
198° 7, distance o 79 , 1n the case of Satun the least distance 
of orbits 1s o 46 at 214° 9, and in that of Uranus 0 37 afg234 2 
In 1866 the comet traversed the plane of the ,earth’s orbit ım 
51° 4, distant therefrom only o 0966 
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New SOUTHERN DOUBIL-SrAR3S —Mr 
Government Astronomer at Sydney, has cuculated a list of 
newly-detected double-stais, some found by himself with the 
large instiument, and otheis by Mı Hargrave with the 74-nch 
equatorial In most cases the components belong to the tenth 
and eleventh magnitufes 


THE TOTAL SOLAR ECLIPSE oF 1816, NOVEMBER 19 —The 
first total eclipse of the sun in the present century in which the 
central line passed ove. Emope took place on the morning of 
November r9, 1816 Maps of its trace appeared in the Berner 
Jahrbuch fo. 1816, and in the first put of Hallaschka’s Æ- 
menta Eclepsium, where the full computation of this eclipse 1s 
Siven asan example In Lindenau and Bohnenbergei’s Zerk- 
chrsft fur As ronomte, vol v Hagen gives “he moon’s place 
deduced fiom Buckhardt’s Tables, with the horizontal parallax 
and semi-diametei 1f we combine these with similar quantities 
for the sun, taken fiom Cailim’s Tables of 1833, we find the 
following elements of the eclipse — 


GMT of Conjunctionin R A 1816 Nov 18 at 21h 46m 57s 


RA 234 42 20 
Moon’s declination 18 37 95 
Sun’s si 19 30 298 
Moon’s houly motion in R A 36 58 
Sun’s 9 3 ý 2 37 
Moon's 5 Decl 1r 37S 
Sun’s ‘5 iy a o 385 
Moon’s paiallax 60 15 
Sun’s i 0 9 
Moon’s semi-diamete 16 25 
Sun’s i = 16 12 


In the Berliner Jahrbuch Bode makes the eclipse total at both 
Dantzic and Warsaw , the above elements do not show totality 
at ethe: place, but give the magnitudes o 990 and o 992 respec- 
tively They indicate, however, a tota: eclipse at Biomberg, 
duration Im 22s Possibly there may be othe: obseivations of 
the totality on 1ecord, but the only one we have found was made 
by Hagen at Culm in Bohemia, where he observed its com- 
mencement but not the ending It would appear that the 
weather at this season was an impediment to observation, or 
more details of the total phase in 1s passage over Germany might 
have been expected Before the echpse of July 1842 there was 
only one in which the Ife of totality approached near the 
European continent, viz that of July 17, 1833, which was total 
in Iceland , on "Mount Hecla the total eclipse commenced at 
4h 56m 37s am, and continued two minutes, the sun at an 
atitude of 13°, but the days of physical observations had not 
then arrived, and we do not find it 1ecoided that a midsummer 
expedition to Iceland was organised 


CHEMICAL NOTES 


THERE has of late been a considerable amount of work done 
on the relations between the composition and structure of 
chemical compounds and various physical constants of these 
compounds , and also on the relations between the conditions of 
chemical change and some of the plysical properties of the con- 
stituents of the changing systems Among the more important 
work on the forme: class of 1elations are to be mentioned 
Nerkin’s reseaiches on the magnetic rotatory polaris ition of com- 
pounds (C S Journal, Tians for 1884, p 421 et seg), and 
‘Schiff’s researches on the coeffceents of capillarity of liquid 
caban compounds (Azwalen, ccxxui 47) The investigations of 
Raoult on the connections between the freezing-points of solu- 
trons and the distribution of the salts therem form an m- 
® portant contiibution to the study of the second group of 1ela- 
tions (see especially Ann Chim Phys (6), u p 66, ef seg ) 
Perkin has measured the iotations of the p’ane of polarisation 
of a ray of monochromatic (sodium) light, produced by passing 
the ray through columns of vauoys liquid carbon compounds 
placed between the poles of a large electro-magnet Then, by 


the use of the formula 7 = ; where y = observed iotation, 





d = density,-and AZ = molecular weight (as gas), of the given 
compound, he has calculated the magnetic rotatory effect of 
nnit-length of the liquid obtained by condensing unit-length of 
the vapour of the same liquid The observed results are thus 
referitd to lengths of liquid related to each other in the ratio of 
the molecular® weights of the vaious compounds examined 
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Each result ıs divided by the number obtamed, by the same 
method, for wata, and the quotient fepiesents the molecular 
rotatory power of the given compound The molecular iotatory 
powers of a gieat many compounds belonging to twenty-six 
series have been determmed, and the results show that the 
constant .n question 1s closely connected with the valencies 
of the atoms, and with the distiibution of the interatomic 
actions, 1 the molecules of the compounds examined Schiff 
has made an extended series of determinations of the co- 
efficunts of capellarity, that 1s the capillary elevations in tubes 
Imm i1adus, of many liquid carbon compounds By multiplying 
this constant by the density of the compound, and dividing by 
2, another constant 13 obtained which represents the weight of 
liquid raised by capillary action through unit-length of the line 
of contact between the liquid anê the containing vessel Lastly, 
by dividing the coefficient of capillanity by twice the ‘molecular 

| molecular weight of gas 
volume ” f p £ ameegemea 

density of liquid 

which represents the relative number of molecules raised along 
the line of contact between the liquid and sid swrfaces 
Schiffs 1esulcs, although very numerous, do not yet allow very 
defimte concinsions ‘o be diawn regarding the connection 
between the three constants and the molecular structure 
of the’ compounds examined, but that a definite connec- 
tion exists 1s rendered very probable by these imvestigations 
Raoult has made many determinations 8f the molecular 
low. ring of the freezing point~,that 1s, the lowering of the freezing- 
point pioduced by the solution af 1 giamme molecule of sub- 
stance dissolved—-of vai1ous solvents by acids, bases, and salts 
The solvents employed weie water, benzene, enitro-benzene, 
ethylene dibiomide, acetic and formic acids In each case the 
molecular loweimng of the freezmg-point 1s approximately equal 
to one of two values, of which one is double the othe: The 
acids examined may be divided into two* groups as regards their 
effect on lowermg the fieezing-point of water The value of the 
constant measured by Rioult 1s afproximately 40 for one of 
the gionps, and 2o J other group The bases exammed 
likewise fall mto groups , the mean values of the constants 
bemg 39 and Ig 1espectively Raoult states that the acids with 
the higher value (40) almost completely displace the acids with 
the lowe value (20) fr8m then, combinations with bases, when 
the acids and saits react in equivalent quantities Mhe bases of 
the first gioup almost completely displace those of the second 
fiom their combmations with acids Measurements of the mole- 
cular lowering of the freezing-point of water by the action of 
acids, bases, and salts, present us with data from which, accord- 
ing to Raoult, the distibution of the various acids, &c , in a 
changing chemical system may be deduced 


), a quotient 1s obtained 





AMERICAN ORNITHOLOGISTS’ UNION 


THE second arnual meeting of the American Ornithologists’ 

Union was 14d in the American Museum of Natural His- 
tory, New Youk City, September 30 to October 2, 1884, the 
President, Mi J A Allen, nthechar  » z 

The Active Members present were A Allen, H B 
Batley, Chas F Batcheld®, Eugene P Bicknell, Wilham 
Brewster, Montague Chamberlam, Dr Elhott Coues, D G 
Elhot, Dr A K. Fisher, Col N S Goss, Dr J B Holder, 
Di C Hat Merñam, Robert Ridgway, (@homas § Roberts, 
John H Sage, George B Senne, Dı Leonhard Stejneger 

Di Philip Lutiey Sclater, Mı Howard Saunders, and the 
Rev E P Knubley, of the Brittsh®Ornithologists’ Union, were 
also present, and were cordially invited to fake part m the 
pioceedings of the Umon 

The Associate Members in attendance were William Dutcher, 
Fred T Jencks, and Dr Howard Jones 

On the recommeadation of the Council the following persons 
were elected to Foreign Membership —Heinrich Gatke, Heli- 
goland, Dr W ‘Taczanowski, Russia, Henry Seebohm, 
acai >, HWowdétd Saunders England, Dr H Burmeister, 

razi 

The following among others were elected Corresponding 
Members —D: Tohn Anderson, F RS, India, W T Blan- 
fad, F RS, Londos, Major H W Eeilden, London, Dr 
Hans Gadow, England , Col H H Godwm-Austen, London, 
Dr Juhus von Haast, New Zealand, Dr E Holub, Austria , 
D: C F Homeyer, Germany, E L Layard, New Caledonia , 
Dr A B Meyer, Grmany, Dr @ von Mojsisovics, Gratz, 
Dr A J Malmgren, ¿P mand » Dr. A von, Middendogff, 
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Russia, Col N Pievalsky, Russia, Dr Gustav Radde, 
Russia, Dr Leopold von Schrenck, Russia, Dr W Sever- 
tzow, Russia, Rev*Canon H B ‘Instram, England, Dr 
Hjalma Theel, Sweden 

The report of the Committee on Revision of Nomenclature 
and Classification of North American Buds was presented by 
the Chaumgn, Dr Eliott Coues, who said that the work of the 
Committee had been divided by the creation of two Sub-Com- 
mittees one (consisting of Messrs Ridgway, Biewste:, and 
Henshaw) to determme the status of species and sub-species , the 
othe: (consisting of Mı Allen and Dr Coues) to formulate the 
canons of nomenclatme and classification adopted by the Com- 
mittee He also expiessed the indebtedness of the Committee 
to Di Leonhard Steyneger®for determmmg many points m 
synonymy, and for other aid Dr Coues then read at length 
the report of the Sub-Committee on Codification of Canons of 
Nomenclature and Classification, as adopted by the full Com- 
mittee The reading occupied about an hour andahalf Mr 
Ridgway continued the iepot by reading the list of species 
prepared by the Sub-Committee on the Status of Species and 
Sub-Species as adopted by the full Committee The Committee 
unanimously adopted the tenth edition of Linnzeus’s ‘‘ Systema 
Nature” as the startmg-pomt ın zoological nomenclature , ıt 
unflinchingly avowed its adherence to the wale of priority , and 
emphatically and unequivocally mdorsed the employment of 
trinomials in the designation of gub-species 

The report of the Committee on Bud Migration was presented 
by the Chairman, Dr C Hart Menim Dr Merriam stated 
that a circular had been issued setting forth the objects and 
methods of the Committee, specifying the division of the terri- 
tory of the United States and Butsh North America into 
thirteen distuicts (each of which had been placed in charge of a 
competent supermtendent), and supplying instructions to ob- 
servers concerning the data desired—-which were classed under 
the heads of Ornithological, Meteorological, and Contemporary 
and Correlative Phenomeffa 

In order to secure a large number of oD¥grvers, the Chanman 
“had written to the editors of eight hundied newspapers, asking 
them to call attention to the woik of the Committee and to 
state that more observers were desired The several superin- 
tendents had also written to a ka numbe: of papers—yjust how 
many the Chanman was not aware The Press very kindly 
gave the matter the prominence its importance deseived, and 
abstracts of the circulars, amounting in some cases to an actual 
1eprint, and usually coupled with editorial comment, were pub- 
lished in several hundred newspapers This resulted in the 
receipt by the Chairman, of upwaids of three thousand applica- 
tions for circulars of information and instiuction In all, nearly 
six thousand circulais were distiuibuted By this means the 
Committee finally secured nearly seven hundied observers, in 
addition to the keepers of lights The observers aie distiibuted 
as follows —Mussissippi Valley di-trict, Prof W W Cooke, 
Supeimntendent, 170, New England district, John H Sage, 
Superintendent, 142, Atlantic district, Dr A K Fisher, 
Supermtendent, r21 , Migdle-Eastein district, Dr J M 
Wheaton, Supermtendent, 90,,Quebec and the Maritime 
Provinces, Montague Chamberlam, Supeuntendent, 56, district 
of Ontario, Thomas Mcllwraith, Supeintendent, 38, Pacific 
district, L Belding, Supeimtendent, 30, Recky Mountain dis- 
tuct, Dr Edgar A® Mearns, Supermtendent, 14, Manitoba, 
Prof W W Cooke, Supe™btendent, 10, British Columbia, 
John Fannin, Supermtendent, 5, North-West Terzitoire-, Ernest 
E T Seton, Superintendent, 5, Newfoundland, James P 
Howley, Supgammendent (returns not yet received) Migration 
Stations now exist in every State and Territory in the Union 
excepting Delaware and Nevada 

The Committee was fortunate in obtaining the co-operation of 
the Department of Marine and Fisheries of Canada, and of the 
Lighthouse Board of the United States By this means it 
secured the fiee distributidn of upwards of twelye hundied sets of 
schedules and circulars to the keepers of hghthouses, lightships, 
and beacons in the United States and Bntish North America 

The retuins thus far received from observation were exceed- 
ingly voluminous and of great value They were so extensive, 
indeed, that ıt was «utterly impussible Yor the Committee to 
elaborate them without considerable pecuniary aid 

In order to show the Union the character and extent of the 
labours of the Committee, the Chairman had requested the 
superintendents of ali distri@ts east of the Rocky Mountams to 
prepare reports upon five common, yreli-kKhown, and widely- 


distributed buds, to wit the robin (Merula migratoria), cat- 
bird (Mimus carolinensis), Baltimore oriole (Icterus gabula), 
purple martın (Progne subis), and mghthawk (Chorderes popltue) 
This had been done, and the reports received were presented 
for examination The Chairman directed special attention to 
those prepared by Dr J M Wheaton and Dr A K Fisher as 
examples of tabulated returns, and to that received from Prof 
W W = Cooke as an example of the generalisation of 1esults 

The Chairman called attention to the action of the Inter- 
national Ornithologists’ Congress held in Vienna last Apul, 
stating that he had been instiucted (in common with the dele- 
gates from othe: countries) to represent the cause of the Com 
mittee in the National Goveinment, begging it ‘‘to further to 
the utmost the organising of migration stations,” and ‘‘to appro- 
priate a sufficient sum for the suppoit of these stations, and for 
the publication of annual reports of the observations made ” 

The Council was instructed to memonialise the Conguess ‘of 
the United States, and the Parhament of Canada, mn behalf of 
the wok of the Committee on Bnd Migration 

On the motion of Mr Brewster, the Committee on Geographi- 
cal Distribution was meiged into the Committee on Migration 
as a Sub-Committee, the whole Committee to be entitled a 
‘¢ Committee on the Migration and Geographical Distuibution of 
North American Birds ” 

The Report of the Committee on the Eligibility or Ineligibility 
of the Emopean House-Spariow ın Ameca was presented by Dr, 
J B Holde, Chanman of the Committee Di Holder said 
that a circular of inquny had been printed, and about one 
thousand copies cuculated in Canada and the Umted States 
Particulai pams had been taken to secure evidence fiom those 
who advocated the cause of the spanow A large number of 
returns had been received, and the evidence fo. and against the 
naturalised exotic had been carefully sifted and summarised, 
The result overwhelmingly demonstrated that the sum of its 
injurious qualities far exceeds and cancels the sum of its bene- 
ficial qualities In other words, ıt was the verdict of the Com- 
mittee that the European house-sparrow is not an ehgible bird 
m North Ameiica The Union sustained the decision of the 
Committee 

The Repoit of the Committee on Faunal Areas was presented 
by the Chanman, Mr J A Allen Mi Allen said that, for 
the purposes of the Committee, Nogh America had been divided 
into several distiicts, each of which had been placed mm charge of 
a membe: of the Committee as follows —Ajctic and British 
America and the northern tier of States bordering the Great 
Lakes, from New Yoik to Minnesota inclusive, weie bemng 
worked by Dr C Hart Meiriam , Canada, south of the St 
Lawrence, and New England, by Aithur P Chadbourne, the 
Eastern and Middle States, fiom New Jeisey to Flonda, and 
west to the Mississippi River, by Di A K Fisher, the Rocky 
Mountain 1egion by Dr Edgar A Mearns, and the Pacific 
1egion by L Belding It was the plan of the Committee to 
collate and tabulate the required data from all published sources , 
to avail ıtself m lıke manne: of the maternal contained ın the 
returns of the observeis of bird migration (this privilege having 
been granted by the Committee on Bud Migration), to illustrate 
the facts thus obtained by coloured maps showing the summer 
and winter 1ange of each species, and to generalise the final 
results and place the same befoie the Union, accompanied by 
colouied charts showing, with as much precision as possible, the 
exact limits of the several Juunal areas in Noith America a 

Dr P L Selate: said he was glad to know that North 
America, which he knew as a Mearclic region, was *béing 
woiked ın so thorough a manne: by so competent a Committee, 
and that the results obtained could not fail to be of great interest | 
and value 

The matter of the wholesale slaughter of our native birds for 
millinery and other pmposes was brought forcibly before the 
Union by Mr Wm Brewster, and a Committee was appointed 
for the protection of North gmerican buds and theu eggs against 
wanton and indisc.iminate destiuction 

Dr Merriam spoke of the capture, just two weeks previously 
(September 19), of a second specimen of the wheatear (Saxzcola 
ewnanthe) at Godbout, on the north shore of the St Lawrence, 
by Mı Napoleon A Comeau Mr Comeau exhibited the bird, 
a handsome male, and said that he shot the first specimen at the 
same place on May 18 last He also spoke of the capture at 
Godbout of the European house-sparrow (Passer domesticuSf, thus 
extending the known range of the species, on tfle noith shore, 
by at least 250 miles i 
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Dr Leonhard Stejneger exhibited a stuffed specimen of a 
willow grofse from Newfoundland, which he 1egarded as a new 
geopraphical race, differing from the continental form chiefly in 
the possession of more or less black upon its primaries Mr 
Brewster said that he Bad recently examined 150 specimens of 
ptarmigaii from Newfoundland, and had observed the pecuhari- 
ties pointed out, but did not consider them constant He was 
mechned to regard the characters mentionad as seasonal, and 
possibly to some extent individual D: S:ejneger replied that 
this coloration of the wing feathers cowd not possibly be 
seasonal as they (the primaries) were moulted Dat once a year 
Pr Merriam stated that during a recent visit to Newfoundland 
he had examined a very large number of willcw grouse in the 
flesh, and was still engaged in investigating zhe change of colour 
in this species Hais studies led him to disagree with Dr 
Steynegei’s last statement He (Dr Merrmm) was convinced 
that change in colour in individual feathers did take place, both 
independent of and coincident with the mouk. Mr D G 
Ellot agreed with Mr Merriam in considering the change of 
colour of individual feathers an established “act An animated 
discussion followed, and was paiticipatec.n by Messis Brewster, 
Comeau, Coues, Elliot, Merriam, Ridgway, and Stejneger 

In response to a call from the President, Dr P L Sclater 
said — 

“I hope the members of the Amencan Ornithologists’ Union 
will excuse me if I offend the feelings of any one by the remarks I 
am about to make It has aggrieved me muct to find m this 
country three large and valuable collections of birds which are 
not under the care of paid working ornithologists One of these 
is in Boston, one in New Yoik, and the other in Philadelphia 
Each contains what all ornithologists admit to be most valuable 
typical specimens A grave responsibility rests upon the pos- 
sessors of types of species, and the loss or inju y of such specimens 
1s a great and irreparable loss to science ‘lhe collection of the 
Boston Society of Natwal History (known es the La Frenayé 
Collection) has been much damaged by neglect, and the entire 
collection ought to be catalogued and so arranged as to render 
any paiticular specrmen readily accessible Ir this building (the 
Ameiican Museum of Natural History in New York) are the 
types of the celebrated Maximilian Collection, and many other 
specimens of exceeding great value A large number of these 
have neve: been piropeily identified, and some of them aie 
missing and have doubtless ‘been destroyed by msect pests The 
value of others has been lost though neglect, by the displace- 
ment of labels, dnd by the omission of proper measuies for then 
preservation The same remarks would, m a general way, 
apply to the collections of the Philadelphia Academy of Natural 
Sciences It ıs sad to find no paid ornithologists in charge of 
these exceedingly valuable collections, ana I beg to suggest that 
the American Ornithologists’ Union can undertake no worthier 
task than to impiess upon the pioper authorities the urgent 
necessity of immediate action in this matter ” 

The officers of the Union were re-elected as follows —Pre- 
sident, | A Allen, Cambridge, Vice-Presidents, Dr Elhott 
Coues and Robert Ridgway, Washington , Secretary and Trea- 
surer, Dr C Hart Merriam, Locust Giove, New Vouk 


The place of meeting for next yea: was referi2d to the Council 
for decision 
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THE CAPILLARY CONSTANTS OF LIQUIDS 
AT THEIR BOILING-POINTS 


HE paper of Prof Robert Schiff, pubhshed in Lzedzg’s 
Annalen, March 1884, on this subject, marks the first 
successful attempt out of many that have been mide to connect 
the surface-tension of a hquid with its molecular corstitution 
It has long been known that the tension dirmmsshes rapidly 
with a rise of temperature, but the 1mpoutarce o7 ths fact when 
it 1s desired to make a comparative examuinat.on of different 
liquids has not been fully appieciated or su‘ficiently -nsisted on 
till now by Pgof -Schiff, who has to lament that out of the 
considerable anay of experimental investigations or the subject 
which he has examined, very"few results could be extracted which 
could be usefully employed ın such a comparative study, a falme 
which he attributes to the completely arbitrary and dissimila: 
physical conditions unde: which the different substances in 
question have been examined 
Since itis ampossible to compare surface-tensiors at the critical 
point, because that ıs the point at which the surface-tension 
vanishes, it 1s necessary to seek some other condition in which 
bd 


different liquids may be physically compbrable, and that which 
naturally suggested itself for trial to Prof Schiff, was the boiling- 
point of the hquid itself, whose significance in this respect he 
has himself established 

The punciple of his method was to select with great care two 
capillary glass tubes of perfectly cylindrical bore, but of different 
diameters, thet of the wider being about 1 3 mma and of the 
natrower about half as much These two tubes are then united 
into a Lttle U-tube (about 7 cm long), which, after being partly 
filled with the experimental liquid, 1s hung in a wider vessel, at 
the bottom of which a little of the same liquid 1s kept boiling 
From the difference of level of the liquid in thesg two con- 
nected capillary tubes, as measued at a temperature which must 
be very nearly the boiling-point, the suiface-tension at that tem- 
perature 1s readily deduced, since the method of procedure n- 
volves the thorough wetting of the upper portion of the tube with 
condensed hquid 

In this manner Prof Schiff has determined the surface-tension 
at the boil.ng-pomt of some sixty liquids, with a possible error 
which he estimates at I 75 per cent of the mean value—at the 
wost, 24 pei cent Has results may be stated as follows — 

1 For isomeric hquids that are chemically comparable, the 
surface-tension at the boiling-point is the same (within the limits 
of observational error) The observations do indeed point in 
the case of isomers of one class to a fall in sw®face-tension with 
a fall m the bo Lng-pomt, whjle m anothe: class there 1s a per- 
ceptible rise with a rise in the boiligg-point, but these variations 
are within the mits of possiple errors of observation 

2 The quantty which turns out to be that on which attention 
should be fixed 1s not the surface-tension itself, but the suface- 
tension diviced by the molecular weight, a quantity to which 
the autho: gives a vivid significance by pointing out that, in the 
case of a capillary elevation against a vertical wall wetted by the 
liquid, it 1s proportional to and represents the szméder of molecules 
raised above the free surface per ufi length of the wall, for, 
since the tension perget” length isequal to the weight of the 
total namber of wMfecules lifted, this tension divided by the 
weight of eacn molecule grves the total number lifted 

To fhe surface-tension in milhgiams per millimetre divided by 
the relative molecular weight (and multiphed for convenience by 
1000), Piof Sckiff accordingly assigns the symbol N, and his re- 
sults show that not only 1s this number N the same for isomeric 
substances (as 1s imphed ım the previous statement), but that it 1s 
often the same for liquids of very different chemical constitution 
He then moceeds to examine the formule of such chemically 
different hquids which have the common property that N 1s the 
same, in the manner exemplified in the following illustration — 

‘‘ Taking all tne different substances for which N ıs nearly 
16, we find— 


Hexane, CeHyy 
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N 16 I 
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Xylol, ethyl-benzol, CsHy) N 


® 
With the formula C,H,,0. N= 


° 157 
“This indicates that substanc® with the foimulz 
CeHiy Cayo CsH, 03, 


are, so far as concerns the value of the number (N) of mole- 
cules lifted, equivalent to each other : 

‘*C. Hy, differs from C,H,, in having C, less and H4 more, 
accordingly, so fa“ as concerns ‘he constant N, 


2C = 4H 


‘CH, differs from C;H,,O. 1n having Cy more and O, less, 
so that, with 1.4ference to the constant N, 


30 = 20 ” 


In oider to test whether these equivalences are accidental or 
not, he examines athe: senes, fo. which, N has respectively the 
value IO 5, 13, 27, &c, but always with the same result, so that 
he concludes that these equivalences are not chance coincidences, 
but that 2¢ zs really posstble to replace a certain number of atoms 
of one kind by a certain numberof another kind without pro- 
ducing in the vale of N an alteration which comes within the 
lemets of precise obserudtion ™ 













equivalences 2C = 4H and 3C = 20 
that = gw C=2H 
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drogen equivalent and the abscissa to the corresponding 





uable curvature, and corresponds equally well, not only to the 

ected data from which it is plotted, but also to all the other 
erved values of N, so that by transforming the molecular 

mula of any liquid into “its Agdrogen equivalent we can at 

find, by reference to The curve, ue of N for the sub- 

nce, and, by multiplying this by 

-tension at the boiling-point. 

are only three liquidse for whith Prof. Schiff notices 
ilune of N, as calculated from the curve, differs 

diy from the observed value, These are—~ 


ne {| zg Tao) for which N(absd.) = 22, and Nicaled.)=23°4 
ACH) se os = 18*4 = 20° 
lene-chloride (C,H,C1,) s = 24°6 w = 20°5 
the first case the disagreement is explained by the presence of 
rity; in the second, impurity is very possibly the cause ; while 
> third it is possible that the equation Ci = H, is not applicable 
tances in whose formula. more than a single carbon atom 
ented, a point which the author hopes to clear up by 
mvestigation. We observe, howeve that to these dis- 
should be added the case of ethyl-isobutyrate 
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value was 12°3, a deviation of 7°5 per cent. On this 
kes no remark. e 
iere to call attention also to a slight error that 
f. Schiff’s results. We refer to the manner in 
s fog the meniscus. The importance of this 
s in these measures very considerable, since the total 
ion observed is always IA; than to mm. and sometimes 
an § mm., and the corgection is sometimes as much as 2 
sent. of the whole. Prof. Schiff, rejecting as insufficiently 
rate Laplemsimecrrection, which is based on the assumption 
the surface of the meniseus may be regarded as that of a 
isphere of the same radius as the tube, and which consists 
herefore in adding to the observed height one-third of this 
as, prefers'to measure the height of the meniscus directly 


































ne observed height and the radius of the tube. In 
assumes that the surface may be regarded as that 











a diagram in which it is so represented ; but if 
sumption or representation were corggct, the laws of capil- 

ary tubes would be vety different from what they are; more- 
ver, according to theory, the form of the meniscus, and 
“therefore the correction, must always be the same for liquids 
“with the same capillary elevation ; but Prof,,Schiff’s correction, 
sed on. the direct rheasureMient of the meniscus, varies very 
soneiderably for elevations that are almost® identical, which 













from a similar examination of liquids containing chlorine 


‘of N-3 and it is remarkable that the curve so drawn is of 


he correction one-third of the arithmetical mean | mater } 
served he | isa highly complex chemicalgompound, We daren 


iry appreciably greater than that of the | 


er of hydrogen atoms, which, if they existed as a 
the free state, would constitute a substance for 
lue.of N at the boiling-point would be the same as 
Thus, selecting a few substances 

ogen equivalents eare tolerably evenly distributed 
ange that he has examined, he obtains the following 


the ordinates are proportional to the number of atoms in | 


a): for which N as given by the curve is 13-1, while the i 


muye manema 
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| is so small that fifty millions of them could lie together in the. 
| one-hundredth of an inch square. ite divin 


| tion, of excretion, and of enormous multiplication, 









shows that the measures of the meniscus are not to be relic 
thus in the case of ethyl-toluol (para) (CyH,) the flevatio 
‘603cm., and the correction ‘013 cm., while for isobutyl-formfate 
(C H OQ.) the elevation is 599 cm., but ODay 








ihe correction ‘008: 
and in many cases one of two liquids which must theoretically 
have the greater correction has in point of fact the smaller. In 
order to see how far the empirical correction was at fault, we 
have selected one of Prof. Schiff’s measures in whieh the. 
elevation has about its mean value, and hav x 
for comparison the correction of Hagen and. De: 
is based on the very approximately. < at 
that the meniscus may be regarded as- 

which is said to have been verified (? 18 
tubes whose diameter attained as much 
lowing is the result :-— 
























































as 4'6 mm, 











Propyl Formiate ; observed elevation = 
ve W Laplace’s correction = 
ny 3 Hagen and Desains’ correction = 

es Schiffs correction T 





Corrected value (Schiff) 6°38; (Hagen and Desains), 


It will thus be seen that an error of about $ per cent 
in the value of the surface-tension has entered into the result 
this occasion, and that more has been lost than gained’ by st 
stituting the empirical correction for that of Laplace ; mm son 
cases the error will be rather greater, Maer es ook 

The importance in molecular physics of the step which Prof. 
“Schiff has taken cannot easily be overrated. If it were only 

that he had found that isomeric substances have the same surface- 
tension at the boiling-point, that alone would have been a fact 
of great importance in reference to the interpretation of what 
we are accustomed to call the internal vapour-tension in aliquid; == 
but in the system of absolute atomic equivalences with respect to 
surface-tension, and the knowledge of the manner in which the = 
- surface-tension varies with variations of the atomic equivalent, 
he has given to the physicist now for the first time most important = 
data for correlating the surface-tension with the molecular actions oc 
existing expectively in the mass of the liquid and in the vapour- 
-above it, A. M. W, 



















RESEARCHES ON THE ORIGIN AND LIFE- 





HISTORIES OF THE LEAST AND LOWEST 
LIVING THINGS? e o 


To all who have familiarised themselves, even cursorily, with 

modern sc entific knowledge, it is well known that the 

mind encounters the 7#/iz/e in the contemplation of minute, as 

well as in the study of vast natural phenomena, The farthest 

limit we have reached, with the most gigantic standard of 

measurement we could well employ, in gauging the greatness of, > 
the universe, only leaves us with an overwhelming consciousness o 
of the awful greatness—the abyss of the infinite—that lies bes 
yond, and which our minds can never measure. The indefinit 
has a limit somewhere ; but itis not the indefinit 
measureless,; the infinite, that vast extensio 
minds. In like manner, the immeasurable 
inevitable mental sequence from the facts and p 
vealed to us by a study of the minutein nature. 
divisibility of matter disclosed by modern phy: 
arrest and astonish us. But biology, the science ch #1 
vestigates the phenomena of all living things, is in this matter 
no whit behind. The most universally diffused organism in 
nature, the least in size with which we are definitely acquainted, 


























Yet these. defin 
things have the power of locomotion, of ingestion, of- 


material of which the inconceivably minute living spec 


a conception of the minuteness of the ultimate atgms: 

pose the several simple elements that thus mysterio £ 

to form the complex substance and» properties of this leas 

lowliest living thing. But if we Goal 

mental necessity, we are urged indefinitely on to a minuteness 

without conceivable limit, in effect, a minuteness that is beyond 

all finite measure or conception. So that, as modern p acs 

and optics have enabled us not to conceive merely, bit to o 

actually realise, the vastness of spatial extension, side by side... .. 
t By Rev. W. H. Dallinger, LLD, F.R.S., F.L.S:, Press REMS O 
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with subtle genuity and extreme divisibility of matter, so the 
labour, enthusiasm, and perseverance of thirty years, stimulated by 
æ the insight ef a rare and master mind, and aided by lenses of 
steadily advancing perfgction, has enabled the student of life- 
forms nog simply to become possessed of an inconceivably 
broader, deeper, and truer knowledge cf the great world of 
visible life, of which he himself is a factor; but also to open 
up and penetrate into a world of minute living things so ultimately 
little that we cannot adequately conceive them, which are, 
nevertheless, perfect in their adaptations and wonderful in their 
histories. These organisms, whilst they are the least, are also 
the lowliest in Nature, and are to our present capacity totally de- 
void of what is known as organic structure, even when scrutinised 
with our most powerful and perfect lenses. Now these organisms 
lie on the very verge and margin of the vast area of what we 
know ag living. They possess the essential properties of life, 
but in their most initial state. And their numberless billions, 
springing every moment into existence wherever putrescence 
appeared, led to the question, “ How do they originate?” Do 
they spring up de novo from the highest point on the area of sot- 
life, which they touch? Are they, in short, the direct product of 
some yet uncorrelated force in nature, changing the dead, the 
unorganised, the not-living into definite forms of life? Now 
this 1s a profound question, and that it is a difficult one there 
can be no doubt. But that it is a question for our laboratories 
is certain. And after careful and prolonged experiment and 
research the legitimate question to be asked is, Do we find that 
in our laboratories and in the observed processes of Nature now, 
that the not-living can be, without the intervention of living 
things, changed into that which lives ? 

To that question the vast majerity of practical biologists answer 
without hesitancy, Me, we have no facts to justify such a con- 
clusion. Prof. Huxley shall represent them. He says, “The 
properties of living matter distinguish it absolutely from all other 
kinds of things,” and, he continues, *“* the present state of our 
knowledge furnishes us with no link between the living and 
the not-living.”” Now let us carefully remember that the great 
doctrine of Charles Darwin has furnished biology with a magni- 
ficent generalisation : one indeed which stands upon so broad a 
basis that great masses of detail and many needful interlocking 
facts are, of necessity, relegated to the quiet workers of the 

resent, and the earnest labgurers of the years to come. But it 
is a doctrine which cannot be shaken. The constant and uni- 
versal action of,variation, the struggle for existence, and the 
“survival of the fittest,” few who are competent to sp will 
have the temerity to doubt. And to many, that which lies within 
it as a doctrine, and forms the fibre of its fabric, is the existence 
of a continuity, an unbroken stream of unity running from the 
base to the apex of the entire organic series. The plant and the 
animal, the lowliest organised and the most complex, the minutes! 
and the largest, are related to each other so as to constitute one 
majestic organic whole. Now to this splendid continuity prac- 
tical biology presents no adverse fact. All our most recent and 
most accurate knowledge confirms it. 
this continuity terminate now in the living series, and is there 
then a break—a sharp, clear discontinuity, and beyond, another 
realm immeasurably less endowed, known as the realm of 
not-life ? or, Does what has been taken for the clear-cut boundary 
of the vital area, when more deeply searched, reveal the presence 
of a force at present unknown, which changes not-living into the 
living, and thus makes all nature an unbroken sequence and a 
continuous whole? That this is a great question, a question 
irevol¢ing large issues, will be seen by all who have fumiliarised 
themselves with the thought and fact of our times. But we must 


treat it purely as a question of science ; it is mot a question of | 


tow life first appeared upon the earth, it is only a question of 
whether there is any natural force wow at work bailding not-living 
matter into living forms. Nor have we to determine whether or 
not, in the indefinite past, the not-vital elements on the earth, at 
some point of their highest actiyty, were endowed with, or 
hecame possessed of, the properties of life. 

On that sutet there is no doubt. The elements that com- 
pose protoplasm—the physical basis of all living things—are the 
familiar elements of the world without life. The mystery of life 
is not in the elements that compose the vital stuff. We know 
them all, we know their properties. The mystery consists solely 
in Aow these elements can be so combined as fo acguire the trans- 
cend&nt properties of life. Moreover, to the investigator it is not 
a question of Æ what means matter dead—without the shimmer of 
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But áe question is, Does | 
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properties of life. Enough for us to know that whatever the power 
that wrought the change, that power was competent, as the issue 
proves. But that which calm and patient research has to deter- 
mine is whether matter demonstrably not /iving can be, without 
the aid of organisms already living, endowed with the properties 
of life. Judged of hastily, and apart from the facts, it may appear 
to some minds that an origin of life from not-lifep by sheer 
physical law, would bea great philosophical gain ; an indefinitely 
strong support of the doctrine of evolution. If this were so, and, 
indeed, so far as it is believed to be so, it would speak and 
does speak volumes in favour of the spirit of science pervading 
our age. For although the vast majority of biologists yn Europe 
and America accept the doctrine of evolution, they are almost 
unanimous in their refusal to acc@pt as in any sense competent 
the reputed evidence of ** spontaneous generation ” ; which de- 
monstrates, at least, that what is sought by our leaders in science 
is not the mere support of hypotheses, cherished though they may 
be: but the truth, the uncoloure/ truth, from nature. But it 
must be remembered that the present existence of what has geen 
called ‘* spontaneous generation,” the origin of life de novo to- 
day, by physical law, is by no means required by the doctrine of 
evolution. Prof. Huxley, for example, says, ‘If all living 
beings have been evolved from pre-existing forms of life, it is 
enough that a single particle of protoplasm should omce have 





2 
the result of no matter what 
agency ; any farther independent formation of protoplasm would 


appeared upon the globe, ; 


be sheer waste.” And why? we may ask. Because one of the 
most marvellous anl unique properties of protoplasm, and the 
living forms built out of it, is the power toSnultiply indefinitely 
and for ever! What need, then, o&pontancous generation? It is 
certainly true that evidence has been adduced purporting to sup- 
port, if not establish, the origin in fead matter of the least and 
lowest forms af life. But it evinces no prejadg say that it 
is inefficient. For a moment study the facts. e organisms 
which were used to test the point at issue were those known as 
Septic, The vast majority of these are inexpressibly minute. The 
smallest of them, indeed, is so small that, as I have said, fifi 
millions of them, if laid in order, would only fill the one- 
hundredth part of a cubic inch. Many are relatively larger, but 
all are supremely minute. Now, these organisms are universally 
present in enermous numbers, and ever rapidlygincreasing in all 
moist putrefactions over the surface of the globe. 

Take an illustration prepared for the purpose and taken direct 
from nature. A vessel of pure drinking water was taken 


during the month of July at a temperature of 65° F., and 


a vital quality— became eithet slowly or suddenly possessed of the | 


into it was drapped a few shreds of fish muscle and brain. It 
was left uncorered for twelve hours ; at the end of that time a 
small blunt rod wa? inserted in tle now somewhat opalescent 
water, and a minut@ drop taken out and properly placed on ghe 
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microscope, and, with a lens just competent to 1eveal the minutest 
objects, examined ‘THe field of view presentedis seen m Fig 1, 
A But—with the exception of the dense masses which are known 
as zoogleea or bacteria, fused together in living glue—the whole 
field was teeming with action Each minute organism gyrating 
1n its own paéh, and darting at every visible point The same fluid 
was now left for sixteen hours, and once moie a minute drop was 
taken and examined with the same lensasbefore The field pre- 
sented tothe eye 1s depicted in Fig 1, B, where it 1s visible that 
whilst the original organism persists yet a new organism has arisen 
in and invaded the fluid It 1s a relatively long and beautiful spiral 
form, and now the movement 1m the field is entrancing The 
origimal organism darts with 1% vigour and grace, and 1ebounds 
in all directions But the spual forms revolving on their axes 
glide like a flight of swallows over the ample area of ther little 
sea Ten hours more elapsed and, without change of circum- 
stances, another drop was taken fiom the now palpably putrescent 
flud . Thesresult of examination 1s givenin Fig 1, C, whee it 
will be seen that the first organism 1s still abundant, the spual 
organism 1s still present and active, but a new and oval form, 
not a bacterium, but a monad, has appeared And now the 
intensity of action and beauty of movement throughout the field 
utterly defy description, gyrating, darting, spinning, wheeling, 
rebounding with ehe swiftness of the grayling and the beauty of 
the bird Finally, at the end of another eight to «1xteen hours, 
a final ‘‘ dip” was taken from the Hiud, and unde: the same lens 
it presented as a field what 1s seen in Fig 1, D, where the largest 
of the putiefactive organisms has appeared and has even more 
intense and more varied movements than the others Now the 
question before us 1s, ‘‘ How did these organisms arise?”’? The 
water was pure , they were not discoverable in the fresh muscle 
of fish Yet in a dozen hours the vessel of water 1s peopled with 
hosts of individual forms which no mathematics could number ! 
How did they arise? fiom aniversally diffused eggs? or fiom the 
direct physical change of deeg ito living forms? Twelve 
years ago the life-histories of these forms“wgre unknown We 
did not know biologically how they deVeloped And yet 
with this great deficiency it was considered by some that their 
mode of origin could be determined by deat expeimments on the 
adult forms Roughly the mefhod was this It was assumed 
that nothing vital could resist the boiling point of water Fluids, 
then, containing full-grown organisms in eno:mous multitudes, 
chiefly bacteria, were placed in flasks, and boiled for from five to 
ten minutes While they weie boiling the nechs of the flasks were 
hermetically closed, and the flask was allowed to remain unopened 
for various periods The,reasoning was ‘‘ Boing has killed all 
forms of vitality zz the flask , by the hermetical sealing nothing 
living can gain subsequent access to the fluid, therefore, 1f living 
organisms do appea: when the flask is opened, they must have 
arisen in the dead matter de nove by spontaneous generation, 
but if they do never so anse the probability 1s that they omgiate 
in spores o1 eggs ” sd 
Now it must be obseived concerning this method of imqury 
that ıt could never be final it 1s incompetent by deficiency 
Its 1esults could never be exhaustive until the life-histories of 
the organisms mvolved were knoWn And finther although 
it 1s a legitimate method of esearch for partial results, and was 
of necessity employed, yet ıt requires precise and accurate 
manipulation A tMbusand possible errors surround it It can 
only yield scientific results in @he hands of a maste: in physical 
experiment And we find that when it has secured the :equisite 
skill, asin the hands of PiBf Tyndall, for example, the 1esult 
has been the aammmaptible deduction that living things have never 
been seen to originate in notgliving matter ‘Then the ground 
1s cleared for the stiictly biological inquiry, TIow do they 
originate? To answer that question we must study the lfe- 
histoies of the mioutest forms with the same continuity and 
thoioughnes, with which we study the development of a cay- 
fish or a butterfly Thè difficulty in the way of this 1s the 
extreme minuteness of the organisms Weiedhue powerful and 
perfect lenses fas the work Happily during the last fifteen 
years the improvement in the structure of the most powerful 
lenses has been great indeed Prior to this time there were 
English lenses that anyphified enormously ® But an enlargement 
of the image of an object avails nothing, if there be no con- 
cunent disclosure of detail Little is gained by expanding the 
image of an object from the ten-thousandth of an inch to an inch, 
if there be not an equivalent ievelation of hidden details It 


1s m this revealing quality, which I spall call magnificat on as | 


distinct fiom avfiification, that our recent lenses so brilliantly 
+ 


excel Itis not easy to convey to those unfamiliar wgth objects 
of extreme minuteness a correct idea of what this power 1s 
But at the risk of extreme simplicity, and to make the higher 
a of my subject intelligible to all, Tewould fain make this 
plain s 
But to do so I must begin with familiar objects, objects used 
solely to convey good relative ideas of minute dimension I 
begin with small objects with the actual size of which you are 
familiar All of us have taken a naked-eye view of the sting of 
the wasp or honey-bee , we have a due conception of its size 
This 1s the scabbaid or sheath, which the naked eye sees + Withi 
this are two blades, termimating in barbed points The point o 
the scabbard more highly magnified 1s presented, showing the 
inclosed barbs One of the barbs, looked at on the barbed 
edge, is also seen Now these two barbed stings are tubes, 
with an opening in the end of the barb Each ıs connected with 
the tube of the sacc This 1s a 1eservoir of poison, and D 1s 
the gland by which it 1s secreted Now I present this to you, 
not for its own sake, but simply for the comparison, a com- 
parison which struck the earliest microscopists Here ıs the 
scabbaid carefully rendered One of the stings ıs protruded 
below ifs point, as ın the act of stinging the other ıs free 
to show its form Now the actual length of this scabbard ın 
nature was the one-thirtieth of aninch I have taken the point 
c of a fine cambiic sewing needle, and bioken it off to slightly 
less than the one-thirtieth of an inch, and magnified it as the 
sting is magmfied Now here we obtain an instance of what I 
mean by magnification The needle-point is not merely bigger, 
unsuspected details start into view The sting ıs not simply 
enlarged, but all its structure 1s revealed Nor can we fail to 
note that the fssh of art diffeis from that of Nature The 
homogeneous gloss of the needle disappears under the fierce 
scrutiny of the lens, and its delicate point becomes furrowed and 
riven But Nature’s finish ieveals no flaw, 1t remains perfect to 
the last 

We may readily amphfy this The butterflies and moths of 
our native lands we all know , most of us have seen their minute 
eggs Many are quite visible to the unaided eye, otheis are 
extremely minute a gives the egg of the Small White Butterfly,? 
£ that of the Small Tortoiseshel], c that of the Waved Umber 
Moth, D that of the Thorn Moth, E that of the Shark Moth, 
at F we have the delicate egg of the Small Emerald Butterfly, 
and at Gan American Skipper, and finally at H the egg of a 
moth known as Mania Mama In all this you see a delicacy of 
symmetry, structuie and carving, not accessible to the eye, but 
clearly unfolded We may, from our general knowledge, form 
a coriect notion of the average relation in size existing between 
buttei flies and then eggs, so that we can compare Now there 
is a group of extremely minute insect-lihe forms that are the 
parasites of buds Many of them are just plainly visible to the 
naked eye, otheis are too minute to be clearly seer, and others 
yet again wholly elude the unaided sight The e Epizoa geneially 
lodge themselves in various paits of the plumage of buds, and 
almost every gioup of buds becomes the host of some specific o1 
varietal form with distinct adaptations There ıs here seen a 
parasite that secretes itself in the mmer feathers of the peacoch, 
this 15 a foum that attachs the jay, and heie 1s one that secretes 
itself beneath the plumage of the partridge 

Now these minute creatuies also deposit eggs They are placed 
with wonderful instinct in the part of the plumage and the part 
of the feather which will most conserve then safety, and they 
aie either glued o1 fixed by their shape o1 by their spine in,the 
position in which they shall be hatched I show Mere" a 
group of the eggs of these minute creatures I need not call 
your attention to then beauty, it 1s palpable But I am fain toe 
show you that, subtle and iefined as that beauty 1s, it 1s clearly 
brought ont The flowei-hke beauty of the egg of the pea- 
cock’s parasite, the delicate symmetry and subtle carving of 
the othe:s simply entrance an observe: Note then that ıt 
is not merely enlarged specks of form that we are beholding, 
but such true magmfications of the objects qj bing out all 
then subtlest details And it 1s /Æ:s quahty that must charac 
tese om most powerful lenses I am almost compelled to note 
in passing that the čeauty of these dehcate and minute objects 
must not be considered av enda purpose-—in Nature It 1s not 
so The form 1s what it 1s because 1t must e so to serve the end 
for which the egg 1s formed There 1s not a superfluous,spine, 

A magnified image of the bee’s sting was projected on@he screen 

2 A sertes of the eggs of butterflies were then shown, as were the objects 
successively referred to but not here reproduced 
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not a useless petal ın the floral egg, not an unneeded line of 
chasing ın the decorated shell Itis shaped beautifully because 
its shape ıs needed In short, it is Natures method , the identi- 
fication of beauty andeuse But to resume We may at this 
point continue our ilustiations of the analytical power of moderate 
lenses by a beautiful instance We are indebted to Albert 
Michael of the Linnean Society of England for a masteily 
treatise on a gioup of Acari, or Mites, mown as the Oribatide 
Many of these he has discovered The ore before you 1s a full 
grown Nymph, of what is known as a palmucinctum It 1s 
qeeply interesting as a form, but for us its interest is that it 
1s minute, being only a millimetre ın Jengtn But it repeatedly 
casts the doisal skin of the abdomen Each skin 1s bordered by 
a row of exquisite scales, and then successive rows of these 
scales persist, forming a protection to the entire organism Mark 
then that we not only 1eveal the general fo-m of the Nymph, but 
the lens reveals the tiue structure of the scales, not enlargement 
merely, but detail The egg of the organism, still more mag- 
nified, 1s also seen 
To vary our examples ‘and still progress We all know the 
appearance and structure of chalk The minute Foraminifera 
have, by their accumulated tests, mainly built up its enormous 
masses But there is another chalk known as Barbadoes earth , 
it 1s siliceous, and is ultimately composed of minute and beauti- 
ful skeletons such as those which, enormously magmified, you 
now see These were the glassy envelopes which puotected 
the living speck that dwelt within and built it They are the 
minutest of the Radiolara, which peopled in inconceivable 
multitudes the Tertiary oceans, and, as they died, then minute 
skeletons fell down in a continuous rain upon the ocean bed, 
and became cemented into solid rock, which geologic action has 
brought to the suface in Barbadoes, and many other parts 
of the earth If a piece of this earth, she size of a bean, be 
boiled in dilute acid and washed, ıt will fall into powder, the 
ultimate giains of which are such forms as these which you see 
The one before you is an instance of exquisite refinement of 
detail The form fiom which the drawing of the magnified 
image was made was extremely small—a mere white speck in 
the strongest light upon a black ground But you observe it 1s 
not a speck of form merely enlarged It 1s not merely beauty 
of outline made bigger But there 1s—as ın the delicate gioup 
you now see—a perfect opening up of otherwise absolutely in- 
visible details We may strengthen this evidence in favour of 
the analytical powe: of our ighe: lenses by one more famzhar 
example, and then advance to the most stiiking illustration of 
this powe: which om most perfect and powerful lenses can 
afford I fear that ıt may be taking too much for granted to 
assume that every one ın an audience like this has seen a human 
flea' Most, however, will have a dim recollection or suggestive 
instinct as to its size in nature Nothing striking 1s revealed by 
this amount of magnification excepting tne existence of bieath- 
Ing pores, o1 spiracles along the scale airmour of its body But 
there 1s a trace of stiucture in the terminal nng of the exo- 
skeleton which we cannot cleaily define, and of which we may 
desne to know more This can be done only by the use of far 
higher powers 
To effect this, we must carefully cut off this delicate structure, 
and so prepaie it that we may employ upon it the fist of a 
seues of our highest poweis The 1esalt of that examination 1s 
given heie* You see that the whole organ has a distinct form 
and ‘border, and that its carefully carved surface gives origin to 
whegl-like areolæ which form the bases 2f delicate hairs The 
furicti6n of this organ 1s 1eally unknown It 1s known from its 
position as the pyezazwm , and fiom the extreme sensitrveness of 
ethe hairs to the slightest aerial movement may be a tactile organ 
warning of the approach of enemies, the eyes have no power to 
see But we have not yet reached the ultimate accessible struc- 
ture of this oigan If we place a porticn of the surface under 
one of the finest of our most powerful lenses, this will be the 
result ? Now, without discussing tif 1eal optical o1 anatomical 
value of this :qmilt as it stands, what I desire to 1emind you of 
1s (1) the natural size of the flea , (2) the increase of knowledge 
gained by its geneial enlargement, (3) the relation m size 
between the flea and its pygidium , and (4) the manner ın which 
ow lenses reveal its structure, not merely amplify its form Now 
with these simple and yet needful preliminaties you will be 
able tq follow me in a careful study of tha least, the very lowliest 


* The pygidiumf the flea, 
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very highly magned, was here shown 
Seger 2 eration of the pygidw% structure seen with 1/35th immersion 
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and smallest, of all living things It hes on the very verge of our 
present powers of optical aid, and what We know concerning it 
will convince you that we aie prepared with competent skill to 
attack the problem of the life-histoues of the smallest living 
forms The group to which the subject of our present study 
belongs isthe Bacteria They are primarily staff-lhk@organisms of 
extreme minuteness, but may be straight, or bent, or curved, oL 
spiral, oi twisted rods This entne projection 1s drawn on glass, 
with camera lucida, each object being magnified 2000 diams , 
that ıs to say, four milhons of times mm area Yet tlre entire 
diawing is made upon an area of not quite three inches in 
diameter and afterwards piojected hare ‘Lhe objects therefore 
are all equelly magnified, and theur relative sizes may be seen 
The giant of the series 1s known as Sper rlum volutans , and you 
will see that the 1epresentative species given become less and 
less m size until we reach the smallest of all the definite forms 
and known to science as Bactez rum termo N 

Now within given limits this organism varies in saze, byt if a 
fair average be taken its size 1s such that §0,000,000 laid in order 
would only fill the one-hundiedth of a cubic inch Now the 
majority of these forms seve with rapidity and giace in the fluids 
they inhabit But how? by what means? By looking at the 
largest form of this group you will see that ıt 1s provided with two 
delicate fibres, one at each end Elnenberg ard others strongly 
suspected their existence, and we weie enabled, with more per- 
fect lenses, to demonst ate their presence some twelve years ago 
They are actually the swimming organs of thisSpirllum The 
fluid 1s lashed rhythm.cally by these fibres, and a, spiral move- 
ment of the utmost grace iesults Then do the inte: mediate 
forms that move also possess these flagella? and does this least 
form in nature, viz Bacterium termo, accomplish its bounding and 
rebounding movements in the same way? Yes! bya senes of 
1esolute efforts, in using a new battery of lenses-—the finest that 
at that tıme had ever been putint®the hands of man-—I was 
enabled to show in succes at exh motile foim of Bacterrum 
up to i ela FO e its movements by fibres or flagella , 
and that ın the act Of self-division, constantly taking place, a new 
fibre wes drawn out for each half before separation 


(Yo be condintieed ) 





THE PERIPATETIC METHOD OF INSTRUC- 
TION IN SCIENCE AND ITS DEVELOPMENT! 


THE object of this paper ıs to plead for the introduction of 
science as a part of the system ọf ordinary education m 
all pubhc elementary schools, and to describe the method by 
which alone, ın the opinion of the writer, it 1s possible that this 
should be accomplished ‘There 1s a general consensus of opinion 
that a far larger place than has hitherto been allowed in England 
should be assrgned to science in om national system of educa- 
tion, as well as in dur giammar-schools and Univeisities , but 
no shiong conviction yet exists that a certam amount of strict 
and definite scientific traming shoulg be giverf to all the scholars 
in our public elementary schogls as soon as they are prepaied to 
receive it, which is practically found to be afte: they have passed 
the fomth standard The extent of this claim for the intioduc- 
tion of science as appart of the ordinary cuniculum of a public 
elementary school must be noted, m order fhat the worth and 
importaice of the proposed me#hod for securmg thoroughly 
effective teaching may be understood 
The picvision of special scholarships fo. those who possess 
exceptional intellectual powe1—admurable andegmmgssary as this 
is—does not meet the broad clam $ make To furnish stages 
m the ladde: by which a lad of mak, endowed with “five 
talents,’ may climb from the elementary school to the stience 
college, 1s only to offe: to the children of the poor opportunities 
to whicn they me justly entitled by virtue of the fact that genius, 
like tiuth, can neither be bovght or sòld, and ıs bestowed upon 
men entnely apait fiom any considerations connected with social 
iank and cucumstances But scholars of average ability, those 
who have no specal endowments qualifying them for exceptional 
caleeis, O.ght not to be kept in ignorance of the fixed laws and 
the majestic marvels of the world m whæh they will have to 
labou, 01 to be deprived of the practical guidance, the mtellec- 
tual interests, and the protection against coarse and degrading 
tastes, which scientific taining 1s capable of bestowing upon 


2 
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then lives Only a few can rise to eminence, and itis an un- 
mitigated misfortune for any lad to be encouraged to trust to his 
intellectual powers fo. his daily bread, unless he has a fair 
chance of becoming eminent , but all may possess the scientific 
knowledge which will give dignity to their dany toil, and the 
workshop ifelf may be ennobled 

Neither does the establishment of higher-giade Board schools, 
m which scientific mstruction is given, meet the necessities of 
the case The vexed and complicated questions involved in the 
general organisation of the very miscellaneous collection of 
schools now existing in England do not fall withm the scope of 
this paper, but I find thatemany members of School Boards 
beleve that all that 1s required for scientific instruction will be 
done when higher grade Boaid schools are opened, and, by 
means of examinations and scholaiships, admission 1s bought 
oars 1each of a certam number of poo: childien unable to pay 
the tee 

Néw, the gr ading of schools must educationally depend upon 
the time which the scholais can be expected to devote to educa- 
tion, and each grade of schools ought to have a cuniculum, 
dete:mined in its extent and balanced in its parts, according to 
the number of years which can be spent upon it The public 
elementary school should furnish the completest possible educa- 
tion for those who can remain at school until the age of fourteen 
or fifteen, the highei-giade schodis, which properly belong to the 
secondary system, should be*adapted to the wants of scholais who 
can be 1etained a yeai o1 two longer The higher-grade school 
cannot therefore supply the place of the public elementary school 
to the poo: man, who 1s obliged to send his children to work at 
a compaiatively early aze , the number of subjects taught, and 
the relative number of hows given to them, will not be balanced 
ina way to suit his 1equuements 

My contention 1s that sgience ought not to be omitted from 
the educational tiaming oft je*temmegt of ou people The daily 
concen of the lives of the poor 1s wits forces and materials 
upon which sctence throws the strongest Pht Their work 1s 
bound up with scientific laws Want of knowledge often means 
bad work or want of work , and even the spread of pestilence, 
disease, and death e 

The establishment of higher-grade Board schools ought not, 
therefore, unde: any circumstances, to be permitted to lower the 
standard of education in public elementary schools I speak 
emphatically on this pomt, because I beheve that the working 
men of this country will need to take the most watchful heed 
lest they should be deprived of the education all their childien 
are capable of receiving”by the relegation of scientific subjects to 
schools placed beyond then refch by high fees, mitigated by only 
a small proportion of free scholarships 
i, Neither will the opening of technical schools suffice for the 
scientific instruction of our people Technical schools cannot 
do their proper work if then students have@had no preliminary 
training, and are unfamiliar with at least the elementary 
pnnciples of physigs Lads who have giown into young men 
without being carried through any systematic and experimental 
course of scientific instruction WEll find it almost impossible, 
after they have leit school, to prepare themselves properly for 
taking advantage of technical colleges, especially when, as 
among the workingelasses, their evenings offly aie at their own 
disposal o 

In orde: that science may be effectively taught in public ele- 
mentary schools, the followeng conditions must be observed — 

i Jt must be taught experimentally —Actual demonstration 
must accom the lessons at every stage At no point at 
which an expeiment ıs possfble must ıt be omitted The minds 
of young lads of the type of those attending public elementaiy 
schools will be opened and enlarged by experimental demon- 
strations, but they will not be reached in any othe: way 
Scholars may be able to pass examinations by getting up text- 
books, but unless they aie made experimentally familiar with 
the principles of the science they are studying, the.r knowledge 
will hang as a @ead weight upon their minds, :mpeding rather 
than quickening their intellectual activity Those who have 
witnessed, as I have often done, the effect of an experimental 
lesson in science upon laige classes of children, often drawn 
from the poorest of the poor, will not think this insistence upon 
a plenitude of experiments exazgerated The demonstration 
thoroughly awaken» their mynds, their eyes glister , there isa 
long-drawn ‘‘ Ha” when the result accords with the theory which 
thé teacher has expounded , and que-tidhs will soon show that they 
are not merely wondering at a conjuring trick, but that a new 


e 

world, hidden within the world of machinery with which they 
are familiar through the daily avocations of their parents, 19 @ 
being revealed to them è 

2 Science must not only be tauzht experimentally, but sys- 
tematically and contmuously The ‘‘getting up” of some 
branch of science during thee or fom months as a “specific 
subject” for examination is of little use ‘‘ Passes” may be 
won , but no scientific taming will be given 

From these considerations ıt directly follows that special 
science demonstrators must be appointed if our scholars are to 
receive a scientific traming of any worth It may be asked, 
cannot the work be done by one of the ordinary masteis of the 
school? Iam bound to reply that m my opinion—an opinion 
not lightly formed, but based on observations eatending over a 
not inconsiderable area—it 1s absolutely impossible to obtain any 
training which can be called scientific, and piove of practical 
value, for the scholars of our public elementary schools, without 
the appointment of special science demonstrators 

In the first place, no man can be a good science demonstrator 
who does not devote to the work the greater part of his daily 
lfe To perform expeiments well ıs as much an ait to be 
acquned by contmuous study and practice as playing the plano 
Fertility of resource, quickness of eye and hand, steadiness of 
mind, keenness of observation, are qualities essential to the 
demonstrator, which cannot be acquued without culture oL 
retained without constant employment The master of a school 
has many subjects to teach and many duties to dischage He 
cannot, by any possibility, give any sufficient proportion of his 
time to the ait and practice of scientific demonstration 

It may be said that an expeit cannot be 1equired for scholars 
of the age of those attending public elementary schools, and 
that any experiments they can understand can be easily per- 
formed by any ordinary teacke1 Those who have studied any 
branch of physical science, however, will, I think, agree with 
me that no science can be well taught except by a man who has 
had a special scientific training, and that the simplest experi- 
ments are best performed and made the most intelligible by those 
capable of cariying on the more recondite and difficult investt- 
gations 

It is a great mistake to imagine that itis a hght and easy 
matter to experiment before a class of scholars, such as those 
found in ou Board schools They are on the alert fo. any 
mistake , they are 1eady to 1aise the most curious and subtle 
doubts, and to ask the most peiplexing questions The only 
man capable of dealing with such a class of scholars 1s a man 
they are compelled to recognise as a master of the science he 1s 
teaching 

In the second place, even if the head master of a public ele- 
mentary school were a scientific expert and managed to keep 
abreast with the advance of the scientific knowlecge of his day, 
he would find ıt completely out of his powe: to act as a science 
demonstrator and to conduct the general work of his school 
The preparation necessary for giving a good science lesson can- 
not be made without a laiger expenditure of time than the proper 
management of his school will leave at his disposal The me- 
chanical aniangements for experiments often demand long- 
continued and anxious watchfulness and care Every experiment 
ought to be tried over, before it 1s performed in the class, to 
avoid the usk of falure The piopei selection of experiments, 
as well as their performance, 18 1n itself an ait ° 

For the teaching of science in pubhe elementary schgols, 
therefore, these things are necessary (1) sufficient apparaths, 
and of couse a laboratory i which experiments can be pie- 
pared, and (2) a staff of special science demonstrators e 

The expense of providing apparatus, building a laboratory, 
and sapporting a science demonstiator at every single school in 
town and country, would be as enormous as wnnecessary By 
the general adoption, however, of what 1s known as the ‘‘ peri- 
patetic” method of insti uctmn, all difficulttes can be solved , and 
science can be effectively taught in every pugjic elementary 
school I do not think, indeed, that any other satisfactory 
method can be devised by which the whole of om elementary 
schools can be reached and the services of those trained scientific 
men, whose teaching of the elementary principles of science 1s 
alone to be 1elied upon, be secured for the great mass of our 
people The peripatetic method has been adopted in Í ryerpool 
and Bumingham, and as I can testify so fa as,8umingham 1s 
concerned, the results have been ag satisfactory as remarkable 

The chief chatacteristics of this method are extremely 
simple — è 
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I As reBards ‘‘plant,” it mvolves (1) the building of a 
æ labdratory m some central position , (2) the purchase of a stock 
of apparatus , (3) the provision of a small hand-cart by which 
eee containing apparatus can be readily carned fiom school to 
schoo 

II A special science demonstiator is appointed, with such 
assistants as the number of schoals to be dealt with may 1equire 

III The duties of the science demonstrator aie (1) to prepare 
a scheme of lessons and arrange the eaperiments for their illus- 
tiation in Birmingham, m the boys’ depai‘ments, mechanics 
1? taken as a ‘specific subject,” and m some schools magnetism 
and electricity are added, m the girls’ departments, domestic 
economy 1s taken, and anımal physiology 1s ın some cases 
added , (2) to visit the schools ın succession, and give at each 
school a lesson profusely illus-rated by experiments, the re- 
quite appaiatus bemg brought by the hand-cart fiom the 
cential laboratory 

IV The regular staff of the school assists the cemonstrator, 
and 1s assisted by him in the foliowing ways — 

(1) A teacher on the staff of the schcol is present at every 
demonstration, and is thus prepared to enforce and continue its 
lessons in the intetvals elapsirg between the demonstratoi’s 
visits 

(2) The scholais have opportunity given them during school 
hous to write answers to questions set by the demonstrator, who 
exzmines then papers 

In Birmingham a ‘‘ demonstration” 1s given in each depait- 
ment once a fortnight It would be, however, a great improve- 
ment if the demonstrata or one of his staff could visit each 
school once during every week The science staff consists of a 
chief demonstrator (Mr W Jerome Harnson, F GS, whose 
services deseive the warmest acknowledgment), three assistant 
demonstiatois, who assist n giving lessons at the schools, and a 
junior laboratory assistant Two youths are employed to work 
the hand-cart The whole amount of salary paid to this staff 
amounts to 750’ per annum 

Sctentific instruction 1s given by this method in thirty boys’ 
schools and thirty girls’ schools, contaming about 32,009 


scholars, the numbers in the classes and the specific subjects 
taken bemg — 


Mechanics ° 2400 Boys 
Magnetism and Electricity 300 ,, 
Domestic Eeonomy 1800 Guls 
Animal Physiology 100 4, 


Objections may possibly be taken to this system in the follow- 
ing dnections — 

I ts cost —It beng granted, however that thorough and 
systematic scientific mstiucticn ought to be mtroduced into 
elementary schools, the peripatetic method is the very cheapest 
that can be devised One set of appaiatus seives for many 
schools, and one laboratory saffices for the preparation of the 
expeliments The services of the staf are utilised to the 
utmost , and the amount of salaiy to be charged against each 
school is trifling Supposing twenty schools m a town or 
neighbouiing villages to be grouped together, the system might 
be worked at a very slight expense to each The investment of 
capital required would be less than 1000/7, vız — 





Building of Central Labcratory 4 £700 
Apparatus 300 
< £1000 
The annual working expenses would be— 
Salaries of science demonstrator and assistant {£400 
Waste of chemicals, renewal of apparatus, &c 50 
Expense of moving apparatus from .aboratory to 
school 50 
; £500 


Ample provggion could be made at this cost for twenty schools, 
each having accommodation Zor 300 or 400 children, z e each of 
the associated schools could obtain, for about 25/ a year, 
thoroughly good experimental mstiuction for all scholars who 
have passed the fourth standard 

II It may be asked whether, in the short time that can be 
allowed for any specific subject, it 1s possible to obtain results 
of sufficient educational warth to justify the expenditure of 
labour, thought, and mone} I am advocating As a reply to 


* The Birmingham laboratory cost (with fittings) 14507, but it has a lec- 
ture-room and private room for demonstrator attached 
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this objection, I can point without fear tp the results actually 
attained ın Birmingham , an hour to an hour and a half a week 
beimg all the time which has been spared for science, including 
the foitmghtly demonstration, the recapitulation, and prepara- 
tion of exercises The teaching being experimental, an impres- 
1s made upon the minds of the scholars which caf neither be 
equalled or measured by the effects of ordinary class teaching, 
lectuuing, or book work ,The scholars are induced to think, 
and read, and prepare models of machines and diawings out of 
school hours , and during school hours they aie found to apply 
themselves with a will to their scientific exercises Prof Poynt- 
ing (of Mason College) has examined a large number of boys 
competing for a scholarship, and reported to the Board that 
“the boys showed that they had seen and understood the ex- 
periments which they described, that they had been taught to 
reason for themselves upon them, and that they were not merely 
using forms of words which they had learned without attaching 
physical ideas to them ” Specimens of the models ntade by the 
children, their diawings, a d examimation papeis, have been 
exhibited at the International Health Exhibition, of which the 
subyoined account 1s given in the School Beard Chi ontcle (August 
9, 1884) —‘* The cabinet of machines and models and copies of 
the science apparatus used by the demonstrators in their expe- 
ments ıs well worthy of a visit It shows the &xtent and nature 
of the interest which the children take m this practical form of 
education Most of the models have been made by the children 
at their homes, and often with very infei1o1 tools One lad has 
a copy of the Chinese windlass, another makes a little pile 
engine, and a third illustiates the melined plane, a fourth the 
marnes compass, and so on though a meat variety of objects, 
until a very tolerable Lttle collection of rough but serviceable 
apparatus has been brought In casef extending the length 
of one of the walls of the room is a collection of specimen 
papeis and drawings, preparsibainthe demonstrator’s fortnightly 
examination of the rgsulfs of his preceding lesson, and- no 
fui ther EREA the system than these papers can be 
needed ” 

In cOmparing these models and papers with others, ıt must be 
remembered that the Birmingham work was not done in any 
“*highei-grade ” institutions, with high fees and picked scholars, 
out indicates the kind of scientific training that may be given 
by the help of the peripatetic method ın any public elementary 
school 

III Grea: anxiety 1s felt by many lest the mtioduction of 
science into elementary schools should result ın mere “eam”, 
anda numbe: of hard technical words be repeated by rote to be 
forgotten as soon as school ıs lefe Itis not unusual to heai a 
laugh raised by the quotation of some technical word from an 
exanunation paper, as though its use reduced the system to an 
absurdity Scientific facts are, however, most clearly expressed 
in scientific languagg Even young scholars gain by knowing 
the rzght werds by wh.ch physical facts and laws are described , 
and their intellects are bemuddled by vague expressions The 
employment of scientific words 1s m proof of “ciam ” I admit, 
as a matter of course, that thg attempt to teach science without 
demonstrating expe:mmentally every fact and law, must result in 
ciamming of the worst descuption, but experunental teaching 
gives the death-blow to cram ý 

IV Will not, howevei, it is sometimes asked, the introduc- 
tion of this system of scientific @ ching interfere with the pio- 
gress of the childien 12 wnting, reaging, and arithmetic? Will 
not the elements of ordinary education be neglected because of 
the attention demanded for such scientific subme, mechanics, 
magnetism, and electricity? On the contrary, ıt 1s found as a 
matte: of fact, that the mtellectual life of the school 1s quickened 
in every direction by the study of science The scholars find 
that the “three Rs aie not dull, diy, and abstract pursuits, 
but keys to a world of new marvels and interests The schools 
under the Birmgngheam Bord in which there ıs the keenest 
interest ın science are ceitain to piove the schools in which the 
ordmary work ıs best done Since 1880, whe® the science de- 
monstrator was first appo.nted, the percentage of passes m the 
“three R’s” has steadily incieased, as well as the number of 
passes m specific subjects i 


Number of passes Percentage of passes 
Year specific are an the ‘cheese R's” 
1880. 841 84 7 
1881 ° 17@4 88 4 
1882 e 4 3114 026 , 
ew Code with 
1883 nigher requirements } 3150 896 
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Various causes have, fo doubt, contributed to this 1esult, but 
the proof ıs positive that the introduction of science Aas not 
interfered, to say the least, with elementary education in the 
“thee R’s ” 

V On the fast mtroduction of the system there may be a 
certain amount of antagonistic feeling moused amongst some 
head masters and mistiesses In Bumingham this was indeed to 
some small extent the case Some head teachers feared that the 
demonstiato. would piove a new inspector, who, having to 
discharge duties as a teacher, might unduly interfere with their 
own functions, and that some conflict of authority might occur 
To the best of my knowledge, ¢iowevei, this feeling has entnely 
disappeared The only complaints which I hea: as Chanman of 
the School Management Committee, aie when the expeiimental 
lessons are omitted at any school through any stiess of examina- 
tion woik o1 accidental cncumstance The masters find that 
the sence .demonstiators rende: them valuable assistance and 
do a work which ıt 1s out of their own power to accomplish 

In orde! to apply the severest test to the peripatetic system, 
I apphed to the head master of a large school, situated in one of 
the very poorest distircts in Bumingham, and attended by children 
whose social surioundings aie, as a rule, almost as unfavourable 
to intellectual dewelopment as they can possibly be The school 
has accommodation for 416 boys, and an aveiage attendance of 
about 350, 414 being sometimes present during the week 

The ieply of the head master to my 1equest that he would 
inform me of the iesults of the science teaching in his school, 
lifts the whole’ question out of the region of controversy 


Dartmouth Street Boys’ Board School, 
Birmingham, September 9, 1884 


Rev 5Su,—TIn reply to yours of this moning, I beg to make 
the followmg iemarks — ə 

The results fiom the sciegga@tmaeas given in this school are 
very gratifying I have seen iesults in a variety of ways both in 
and out of school ~ 

The interest taken ın these lessons, both by parents and boys, 
1s surpuising Many a mother has, to my fiequent knowledge, 
imconvenienced herself in he: domestic duties on ceitain days 
when we have sent word for hei boy to be present, as the science 
demonstrator was expected that mornmg ‘Lhe day 1s well 
remembered by most of them, and eageily looked forwaid to 
The attendance in the uppermost class 1s wonderfully incieased 
on the moinings these lessons are given 

The results ın othe: subjects m those standards where science 
is taught are none the lels satisfactory A greater intelligence 
and thought aie quickly discovered when we are dealing with 
the othe: subjects 

Teacheis are more encouaged when. brighte: material to work 
with 1s placed in their hands 

Othe: important subjects have impressed @e very much, viz 
the desne of the boys afte: leaving school to contmue to study 
some science subject at some of oui science classes 

Olde: biothe1s, too, have Ween induced to go to science classes 
through seeing the growth of knowledge in those much younger 
than themselves 

Many persons who have ieason to come in contact with the 
boys afte: leaving schpol, have expressed therfselves ın tones of 
great regret that such instiygton was not given when they 
attended school 

Tiemain,gRev Sir, 


Your obedient servant, 
Rev Dr CMR; 


T H PURCELL 
e 

As a development of the systematic and eaperimental system 
of science tiainting I have described —a systern only rendered 
possible of adoption by the employment of the peripatetic 
method—a new kind of Board school has been opened in Bn- 
mingham, fo the purpose 8f enabling the scientific wok com 
menced in the elementary school to be continued by the more 
advanced schola before they ente1 upon then respective em- 
ployments in workshops and factories 

The aiiangements of the peiipatetic system will suffice until 
the sixth standard is passed , but special pfovision must be made 
fo. those lads who can remain a year o two longei at school, 
and whose future employments render the eatension of then 
scientific traming desnable A large propoition of those who 
pass the sixth standard are oBlıged to earn then livings at once , 
forghese various evening classes me ayatlalde But a certain 
number of working men can, by an effort, manage to exempt 
their childien from toil, say for an extra two yemis 
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The question therefore arises whether special piovimon ~ 


cannot be made for scholars who must ultimately earn then 
livmg as working men, but whose parets can afford to keep 
them at school fo. two yeais afte: they have passed the sixth 
standaid ? 

It is evident that for such scholas increased facilities for 
scientific study will have a peculiai, indeed almost an meal- 
culable, impoitance 

They have been well grounded im the fist principles of science 
and famulrayised with the management of apparatus and the core 
duct of expeimments duwing then school career Then work 
in life will be lJaigely incieased, not only m pecuniary and 
mechanical, but in intellectual and moral value, by scientific 
knowledge 

To meet the wants of this class, a school has been opened as 
an experiment, im New Bridge Stheet, Bnmmgham, in premises 
belonging to the Chauman of the Board (Mr George Dixon), 
who, at the cost of more than 2000/, has adapted them for 
eg puipose, and placed them ient free at the service of the 

oard 

The characteustics of this school are the following — 

I It 1s especially intended for scholars who will have to be- 
come woiking men, bul whose parents can keep them at school 
afte: they have passed the sixth standard, and the fee (3d a 
week) 1s adapted to their means 

II While a seventh standard school under the Code, the 
instruction given is largely scientific and technical, and a 
special staff of tiained scientific men has been appointed Thee 
is a special master for chemistry and metallugy, another 
master fo. mechanics and physics, a drawing master, and a 
mathematical master, a highly qualified scientific man being 
placed at the head Workshop istiuction is provided, and 
includes a knowledge of the chief wood tools, and the properties 
of mateuals, while it supplements the mechanical diawing of 
the schoolroom, and 1s an aid to the study of theoretical 
mechanics 

III The course of instiuction 1s arranged to extend ovei two 
yeais In the fust year the scholais take oidimary standard 
work, togethe: with mathematics, mechanics, drawing, chemistry, 
and workshop practice 

In the second yea: the study of mathematics will be con- 
tinued, but it 1s intended that the scholais shall then specialise 
their studies in one of the followmg groups (19 Chemustiy and 
Metallurgy (2) Mechanics and Machine Drawing (3) Physics 
and Geometry 

The peculiaiity of this scheme 1s that ıt 1s not an attempt to 
benefit a few picked scholais o1 to provide a higher-grade school 
for those able to pay high fees, but that 1t 1s a continuation of 
the science training given by means of the peripatetic method in 
evely ordinary elementary school under the Board 

It has aheady been made evident that a large capacity toi 
scientific investigation—amounting, I believe, almost to a 
special genius for the study of science—exists among ow 
English people, which has never yet received its full and fan 
development The country 1s undoubtedly awakening to the 
necessity of making bette: provision for the study of science, m 
order that om manufactmers may hold then own in the markets 
of the woild Othe: and Ingher blessings will follow in its 
train Labour, in being made intelligent, will cease to be so 
loveless as it often ıs, and the lives of toiling thousands wilf be 
filled with large: interests, guided by fine: tastes, and enyiched 
with nobler joys 


THE ASSOCIATION OF GERMAN NATU- 
RALISTS AND PHYSICIANS 


TRE annual gathering of this influential Society was held this 
yea at Magdeburg durjng the week ending September 23, 
simultaneously with the yearly meetings of the German Botanical 
and Meteorological Associations The proceedin& weie opened 
by the President, Dı Gaehde, whose address was followed with 
a few appiopriate 1emaiks by Prof Hochheim on the services 
rendered to science by Guericke and other distinguished 
physicists 
The formal wok of the meeting was opened with a paper by 
Prof Rosenbach of Gottingen, on the microscopic oigafiisms 
piesent in festering wounds Aftei a brief 1efer®ħce to the dis- 
coveries of Koch and Ogston, the Author dwelt upop his own 
investigations, by which he claims to have proved that all puru- 
lent matter 1s primarily due to minute animal organisms, The 
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most widespread of these germs 1s a yellow micrococcus, which, 


æ owing to its bunchy disposition when seen under the micro- 


F 


scope, he has called ghe ‘‘grape coccus” It displays great 
vitality, and even after twenty or thuty years may give rise 
to rheumatic affections of the bones and jomts Another 
common species is the ‘cham coccus,” consisting of small 
granular bodies strung togethe: and presenting the appearance 
of chains or wieaths (Pasteur’s ‘‘ chapelets’ ) 

Owing to the colonial policy at present agitating Geiman 
political and commercial circles, gieat imterest was taken .n a 
paper by the Afrıcan explorer, Geihaid Rozlfs on the position 
of Afiica with 1egaid to Germany It contained an histone 
sketch of the relations of Germany with the Dark Continent, 
recommended the establishment of factories or trading stations 
m favoulable places, but uttered a waining note against any 
piematme scheme of emigration to Afiica 

The second general session opened wita a memou by Prof 
Biaun on the Island of Yesso and its mhatitants, dealing with its 
geogiaphical featuies, the character and social usages of its Aino 
aborigines, and concluding with an expression of confident 


* assurance that sooner o1 later Yesso must >e drawn within the 


sphere of European cultwe Some remarks followed by Dr 
Huyssen of Halle on the deep borings in the North German 
lowlands A sketch was given of the borings executed since 
1868 at the expense of the Prussian Goveinment, with special 
reference to the i1esults obtained in the gypsum formations at 
Sperenberg, twenty miles’south of Berlin Here a bed of rock- 
salt was met at a depth of 283 feet, through which the boring 
was continued down to 40514 feet without reaching the bottom 
of the deposit An account was given of the new method of 
boring, by which ıt became possible to sns a shaft to a depth 
corresponding to the height of the Biocken in the Hartz Moun- 
tains The thermomet.ic observations made in connection with 
these operations were stated to have fully confirmed previous 
views regarding the increased 1ate of temperature fiom the sur- 
face downwards 

Universal attention was attracted by the essay of Dr Kuch- 
hoff of Halle on ** Dai winism and Racial Evolution,” in which 
it was argued that the physical development of peoples was inti- 
mately dependent on the natural condit.ons of then respective 
surroundings The inhabitants of northern lands are noted for 
a preponderance of the pulmonary functions, those of hot, 
moist, tropical ragions for a more marked actrvity of the liver 
Thus thestrongest lungs prevail amongst the Mexicans, Peruvians, 
and Tibetans, who occupy the thiee highest plateaus on the 
surface of the globe That adaptation to the envnonment is a 
question, not of ‘' predestined harmony,” but of natural selec- 
tion, 1s shown by the evolution of the negro, the most perfect 
type of tropical man, whois found only in the Dak Continent 
The daily pusuits of a people are, on the other hand, constantly 
evoking special oiganic peculiarities This 1s shown most clearly 
an the keen sense of smell, sight, and hearing observed ın all 
hunting and pastoral tribes of the highlands and steppe-lands, 
as well asin the sense of locality, and the surpiising physical 
endurance unde: hanger, thirst, and other privations Sexual 
selection, again, operates in the development of the body—head, 
hair, beard, and the like , ın the style of dress and love of orna- 
ment, and lastly, in the formation of the national character, valour 
and ferocity bemg mainly conditioned in the savage, the econo- 
micand domestic virtues ın civilised man, by the choice of partners 
in fe, and the rejection of unqualified wooers mm the ‘* matı- 
mona market ” But, apart from this consideration, the prn- 
ciple of selection prevails ın the moral as well as in the physical 
orde As mankind pressed northwards, irrepressible spuits 
alone could sustain life under the depiessmg influences of bleak, 
Arctic surroundings Hence the remarkably cheerful tempera- 
ment of the Eskimo, who are also bied to peaceful habits, for 
peacefully-disposed families alone could dwell under a common 
roof, as the Eskimo are fain to do gi the total absence of fuel 
Thiough overpopulation the Chinese have become the most 
frugal and industrious of peoples, ın recent times emigrating to 
foreign lands and crowding out all more indolent or pretentious 
races Jn the international struggle for existence physical and 
moral superiority must always tell in the long run 

Even greater interest was taken mm Prof Finkler’s paper, 
read with demonstrations on the bacillus of choleia and 
its culture An outbreak of this epidemic last July at Bonn 
gave Prof Fiffkler and Dr. Pnor an opportunity of applying 
Koch’s method to the study of the comma-shaped bacillus, 
which shoed a 1emarkable resemblance to that of Asiatic 


cholera culuvated by Koch It was found associated with large 
masses of the spiral shaped oigamism, but with no other germ of 
specific appearance These forms could not be detected in pre- 
parations of normal o1 any other pathological excreta under the 
same method of teatment But afte: several failuges a comma 
baciulus was obtained, which in its nowishment, period of evo- 
lution, and temperature behaved exactly like corresponding 
cultmes obtained by Koch from tiue cholera Sull differences 
occurred in respect of the successive stages of evolution, which 
infeientially affects the question of the permanent form of the 
germs Afle: some time they become thicker, ahd assume 
somewhat the form of a whetstone, while at both extremities 
spore-hke forms make then appeaiance, and take the shape of 
spore-bearers Both spores are presently extruded from the 
spore-beaiers, and begin to crawl about unde: the microscope 
They assume the form fist of straight, then of crooked rods, which 
develop into spirals of diverse shape, length, and, curvature 
Becoming thicke: and swollen, these spirals ın their final evofution 
seem to consist exclusively of small comma bacilli But whereas 
the comma cf Asiatic cholera, at least according to Koch’s in- 
vestigations, develops no peimanent form, these acquue a 
stability m the spore state capable of 1esisting the process of 
putiefaction Their behaviow, however, when being desiccated 
or subjected to chemical agents has not yet been tested by Piof 
Finkler Between the prepafed specimens of cholera nostras 
and true cholera bacilli exhibited unge: the microscope no optical 
difference could be detected Owing to the attitude of most 
Geiman physicians, who regard it as a patitotic’duty to hold 
Koch’s doctrine as unassailable, while the German scientific 
journals persistently ignore the objections urged by eminent 
foreign investigators against the theory, Pigf Finkler’s statements 
naturally excited considerable sensation, giving nse to an 
animated discussion, without howevgr airiving at any positive 
results In any case a sevgjseulshmaugs given to the assumption 
of Koch’s infallibility, although Prof Finkler and Dr Piio have 
so far failed to determine the true pathogenetic and pathognostic 
functions of their cholera nostias comma bacillus, as completely 
as Koch has for his Asiatic cholera comma bacillus 

In the Section devoted to Mathematics, Astionomy, and 
Geodesy, Di Sporer of Potsdam discoursed on the dete: mination 
of the elements of rotation in the sun, and on the origin of the 
solar spots The theory was advocated of currents setting steadily 
towaids the surface of the sun both from within and without 

Discussing the subject of comets’ tails, Dı A Marcuse of 
Beilin assumed that the sun acted hke an electro-magnet, and 
that the normal tails of comets consisted of diamagnetic material 
{caiburets of hydrogen), wheieas the abnormal tails, that is, those 
duected towards the sun, consisted of paramagnetic matenals, 
such as iron 

In the Physical Section papers were 1ead by Prof Knoblauch 
of Halle on two &esh attempts to determine the angle of 
polarisation of metals , by Prof Overbeck of Halle on galvanic 
polarisation , by Prof Ostwald on galvanic resistance, dividing 
the acids ın relation to the velocity ef electiolytico-chemical re- 
action into thiee sharply sepa®ated groups according as they aie 
uni, bi-, or tri-basic, by Prof Spore: on eruptions breaking 
through the nucleus of a solat spot , and by Piof Recknagel on 
atmospheric resist@hce, arguing against Lamsel that it incieases 
with the size of the plates when tgse are circular 

The Meteorological Section, coinciding with the annual meet- 
ing of the German Meteorological Society under the presidency 
of Piof Neumayei, was unusually well attend Amongst the 
foreign honorary members elected on this occaslon were Piof W 
Feirel of Washington, Prof H Mhn of Christiania, and Prof 
H Wild of St Petersburg In his address on the development 
of meteorology and its impoitance to the State and society, 
Piof Neumaye: dwelt especially on the influence of Dove, 
Sabine, and other investigators, as wall as of the various Polar 
expeditions and əf the Brush Association on the geneial ad- 
vancement of meteorological studies In a second discourse he 
1eferred to the importance of synoptic studies in the South 
,Atlantic Ocean, pomting to the results already obtained from 
observations taken m,high southern latitudes, and urging the 
necessity of further investigation in the same 1egions 

Dr Koppen of Hamburg followed with a paper on the pun- 
ciples cetermımng the distirbution of meteorological stations 
Discussing the questyon of atmosphere electricity and lightning, 
Di E Hcppe of Hamburg argued that the ascent of 2 warm 
atmospheric current mus® give rise to a thundeistorm as soon as 
a acquues sufficient velocity to prevent the equilibrium of the 
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electric current generated through the condensation produced by 
fiction Prof Kuesshng of Hamburg made some remarks on 
the diffraction colours in artificially-produced fog and their con- 
nection with the recent crepuscular phenomena In the same 
department papers were submitted by Dr Munter of Herford, 
‘n the cause of winds, and by Dr Koppen of Hamburg, on 
barometric diSturbances duiing storms 

In the Chemical Section the chief speakers were Di Frank 
of Charlottenburg, on the past technical development of the 
alkal: works at Stassfut, where, in July 1882, 20,000,000 ewts 
of carnallite were consumed ın the preparation of chloride of 
potassium , Prof Poleck and Dr T Schiff of Breslau, on the 
essential oil of Sassafras officigales, Neer, Piof Poleck, on 
talapin, Dr Arrhenius, on the conductive force of the electio- 
hte, Prof C Whullorodt of Fribuig (Baden), a contribution to 
the study of acetonbromoform and acetonchloroform , Piof E 
Lippmann, on a new method of representing ox}genous com- 
pounds , Dr Leuckart of Gottingen, on a synthes.s of aromatic 
monocérbon “acids, dealing with the reciprocal action of aro- 
matic carburets of hydrogen and cyanates in the presence of 
chloride of aluminium 

In the Geological and Mineralogical Section papers wee read 
by Prof Lossen of Beilin on the peculiai features of the geology 
of the Hartz Mountains, by Prof von Fiitsch of Halle on the 
Cietaceous floras of the Hariz , by Prof Nehung on the diluvial 
fauna of the province of Sachsen an@ conterminous districts , by 
Dr Wahnschaffe of Beilin orsthe Quaternary formations in the 
neighbourhood of Magdebuig, by Engineer Petsch of Ascheis- 
leben on the subsidence of undergiound waters during the 
process of freezing 

In the Botanica] Section Prof E C Hansen of Copenhagen 
described some new researches on certain fungi of vinous fermen- 
tation found in cow-dung and on sweet succulent fiuits, A 
Zimmeimann, on the action pf the optical elastic ellipsoid of 
vegetable tissues in the pr expansion from a study 
of the tissues of Nrtlla flexis and some other plants, the 
author concluded against Noegeli that in opwcal respects no 
fundamental contrast exists between organic and inorganic şub- 
stances, W Detmer on the formation of munatic acid m plants , 
Prof Sorane: on the action of armficial freezing, describing the 
conduct of vailous vegetable tissues under the freezing pio- 
cess, Di Kaiser on the results of the determination of fossil 
leafy plants 

In the Section for Zoology and Comparative Anaton y, Prof 
Landots of Munster spoke on the development of the shell of 
certain birds’ eggs, Dr H F Kessler of Cassel, on the evolu- 
tion and life-history of the blood parasite, Schzgoneusa lanigera, 
Hausm , Prof Nehring of Berlin, on the skull and skeleton of 
the Peruvian dogs from the Necropolis of Ancon, with 1emarks 
on their origm on the giound of his comparative studies, the 
author inferred that these dogs must have sprung from some 
variety of the North American wolf (Lupus areedentaizs) , Dr 
Mullendorf of Beilin, on the importance of the formic acid 
found in honey when closing the cells of the h neycomb, the 
bees mix the honey with formic“acid m order to give it gieater 
consistency, Prof Leuckat of Lewzig, on a new species of 
Nema ode found in the body of Hylobius pici, 3 mm long, 
rmm thick, and named A/l-mtrema mu adile, Prof W Blass, 
on some fresh data im connection with the rfmains of Area 
rm pennis, Linn m . 

The excursions with which the proceedings were diversified 
included visits to the model Meteorological Observatory of the 
Magdeburg Zeitung, to the neighbouring chemical works of 
Stassfurt, to thO: sty of Halle, and to the Haitz Moun- 
tams bd 

It was announced that the Association would hold its next 
annual meeting at Strasburg 


SCIENTIFIC SERIALS » 


feurnal of the Pypnklin Institute, No 3, Septembe: 1884 — 
Synchionous-multiplex telegraphy in actual practice, by Piof 
Edwin J Houston (illustrated) —An extiaoidinary experiment 
1n synchtonous-multiplex telegraphy, by Prof Edwin J Houston 
—On the application of electricity as an illuminating agent in 
astronomical observatories, by W S Franks —A metastatic 
heat regulator, by N A Randolph, M D (one figure) —The 
drying of gunpowder magazutes, by Prof °C E Munroe, 
U S N,A —On an explanation of Hall’s phenomenon, by Shel- 
ford Bidwell, M A, LL B (table) —Insti:uction in mechanical 


engineering, by Prof R H Thu:ston —Report on the érial of the 
** City of Fall Rive,” by J E Sague, ME, andJ B Adgei, 
M E (concluded from p 115) (tables and diagrams) — Report 
of the Board of Experts on Stieet-paving ftables) — Surveys for 
the futme water-supply of Philadelphia, by Rapet fering, 
C E (tables) —Methods ın physical astronomy —Sola: motor 
and solar temperature —Hun’s actinometer —-Soap-100ts — 
Aluminium and aluminium-bionze —Palmiei’s atmospheric 
electricity —-New electro-magnet —Tanning by electricity — 
Gases ın steel —The volcanic ashes of Kiakatoa —Papal Ob- 


servatory —Origin of volcanic activity —Balloon photography. + 


Verhandlungen des naturhistorischen Vereins der Rhewnlande 
und Westfalens, January-June —-Repoit on the proceedings of 
the Society during the year 1883 —-On the recent chalk and 
diluvium formations of the Mulheim distiict, by Dr Deicke — 
On the disposition of the stratified rocks and lias in the neigh- 
bourhood of Herford, by H Monke —Report on the fossils of 
the greensand 1ocks im the district of Aix-la-Chapelle, by J 
Bohm —On the fishes, crustaceans, and flora of the Upper Chalk 
system in Westphalia, by Dr Marck —On the digestive organs 
of the spider, by Prof Bertkau —On the human skull found 
associated with the mammoth, rhinoceros, and 1emdee: m the 
loess of Podbaba near Piague, by Piof Schaffhausen —On some 
fossil 1emains fiom the Devonian 1ocks of Eifel, by Prof 
Schluter —A contizbution to the physiology and anatomy of 
Dasypoda furtupes {two plates), by Di Hermann Muller —On 
the diorite of the Uppe Ruhi Valley and its association with 
the argillaceous schist of the same district, by Di A Schenck — 
On the causes of the gieat oscillations and disturbances in the 
ciust of the earth, by F F von Ducker —On the occurrence of 
fossil wood in the 1egion of the Westphalian Coal-Measwes, by 
W Wedekind —On the mutual relations of the Middle Eocene 
formations of Monte Postale, Ronca, and San Giovanni IHauone, 
by Dr H Rauff 


Rendiconti del R Istituto Lombardo, July 31 —Some ieflec- 
tions on the pioposed laws for 1egulating the admunistration of 
public and private lunatic asylums in Italy, by Dr C Zucchi — 
Vaiiots 1eseaiches on the Bacillus of tuberculosis, by Prof 
Giuseppe Soimani —-Desciiption of a continuous registial of 
electric energy transmitted at any given point of a circuit, by 
Piof R Feriin1-—On the geometrwal surface of the third 
order, by Prof E Bertin: —-Remarks on the Tur Gloss on the 
Institutions and Paiaphiase of Pseudotheophiius, by Piof C 
Ferrint —Meteorological observations made at the Brera Ob- 
servatory, Milan, duiing the month of July 1884 


Rivista Seventifico-Industriale, August 15 —Kesults of ex- 
pe1iuments on the vauations of electric 1esistance of aigentan 
wire subject to tension, by Di Sebastiano L Angelint —Ex- 
paiments on the compiessibility of fluids, and especially of 
water, by Piof Paghan: and Dr S Vicentini —Observations 
on the struggle for existence between Svaphylznus olens and 
Lumbi icus agricola, by Silvio Callom 

August 30 —Description of a universal anemometiogiaph 
(wmd-gauge) 1ecently invented by Prof Michele Cagnassi — 
Remarks on an elementary demonstration relating to the theory 
of the potential, by Giuseppe Vanni —Remaiks on the vana- 
tions im the electuc resistance of solid and pure metal wues 
under changes of temperatuie, by Prof Angelo Emo 


Bulletin de la Société des Natwuralistes de Moscort, 1883, 
No 4 ~-—-On the seeming anomalies in the structure of the great 


comet of 1744, by Th Bredichin (in Fiench), with plates “It* 


appears from calculations, illustiated by a plate, that the strips 
observed on this comet correspond to the ‘‘synchronal” curves 
of the author deduced in the hypothesis of repulsive force — 
Some remarks on comets, by the same The initial speed of their 
appendages towards the sun 1s approximately deduced at 2000 m 

per second —On the tail of the fist type of the comet 1858 V, 
by A Soholoff Gn French),gbemng a calculation of ‘‘syn- 
dynamic” curves according to Biedichin's method —On Cesona 
puntorguum, A Br, by Ed Kern (ir German), wath 4 plates 

—Remarks on the geological map of the Vetluga region, by H 

Tiautschold —-A new Pleurotoma (Xenardiz) from the Miocene 
of Italy, by De Giegoi1o —A new demonstration of the theorem 
of Lambert, by N Joukovsky (in French), it 1s based on the 
formula of vanation of action —Materials for the geology of 
the Crimea, by W Sokoloff (in Russian), being notes on fhe 
Juassıc and Neocomian deposits in the neighbomkood of Sım 

feropol —On the recent work of the United States geologists, 
by H Trautschold —Letter from Dr Regel, from Tashkend 
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“SOCIETIES AND ACADEMIES 

À PARIS 

Academy of Scyences, October 13--M_ Rolland, Presi 
dent, 13 the chan —-Note on the theory of the figure of the 
earth, by M F Tisserand —On the decomposition of the oxide 
of copper by heat, by MM Debray and Joannis —Note on the 
sulphuiet of carbon, and the application of a solution of this 
substance in water to the treatment of the vine attacked by 
phylloxera, by M Eug Peligot Its solubility in water 1s 


e shown to be considerably greater than that recently determined by 


M Ckiand: At the ordinary temperature water dissolves 
35 cc per litre, or 4 52 grm, ifs density bemg 1 293 Its 
antiseptic properties have also been fully confirmed by the further 
investigations of M Pasteur, who antic pates that ıt will become 
the most efficacious of all antiseptics, 1t beng also the cheapest, 
costing only a few centimes per litre It 1s, moreover, the best 
known imsecticide, and has already rendered great services in the 
destruction of phylloxera At present 30,000 hectares of vineyards 
are yearly treated with over four million kilogrammes of the sul- 
phuret of carbon withrexcellent results When applied in the 
form of a sulphocarbonate of potassium ıt has a double action, 
the sulphuret killing the insect, and the potassa, an essentially 
fertilising element, enriching the soil —On the nitiates present 
in plants (continued), by MM Berthelot and André Then 
distribution dung the various periods of vegetable growth, and 
their relation to the total proportion of the fundamental elements, 
potassium and nitie, contained simultaneously ın the leaves, stem, 
root, and flower, are discussed by the authors —Observations 
made at the Observatory of Maiseilles duiing the recent total 
eclipse of the moon, by MM Stéphan and Borelly The 
occultations of several stars contained in the list supphed for 
the purpose by M Struve of the Pulkowa Observatory were 
observed —~Note on the map of the erratic phenomena and 
ancient glaciers on the northern slope of the Swiss Alps and of 
the Mont Blanc range, by M Alph Favie This map, drawn 
to the scale of 1 250,000, indicates the extreme development 
of the old glaciers, and, as far as possible, the glacial drift, 
eiratic boulders, and moraines deposited in this region during 
the period of glaciation The glacie: basins, marked ın dif- 
ferent colows, by no means comcide with the present hydro- 
graphic systems of the cguntry Six great glaciers are enumer- 
ated that of the Arve, stretching fiom Mont Blanc to Lake 
Bourget , thas of the Rhone, 1unning from Fuca in one dnec- 
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resistance and elasticity, but that when the weight was removed 
they 1etaimed some of the additional length caused by the strain 
As might be expected, the power of resistance was greater in the 
lowei than the upper parts, as the former suffer a far greater 
stiain than the latter fiom the swell of the sea He further 
referied to the anatomical causes of this, which were due to the 
cicumstance that the specific mechanical cells*which had to 
resist the strain were preferably developed in the lower parts, and 
to the fact that, as the plant grew, special organs of strengthening— 
they might be cailed fMoorings—were successively dropped to the 
bottom from the sides of the Algae, and ın some cases even deve- 
loped thiough the membrane downwards Thé lecture was 
ulustiated by means of drawings —Dr Thedemmus exhibited a 
specimen of the moss Rra natans, taken by him the the 
same day at Sundbybeig, the only spot in Scandinavia where 
it grows He also exhibited a hitherto unknown hybrid of 
Tragopogon porrifolius and T minor, which had giown in his 
garden this summer, where both grew, and referred to the 
hybrid of T for rtfolzus and T pratensis found some tinfe ago at 
Karlskrona He also exhibited Bryoma doca, a species never 
before gown ın Sweden, which he had found in his garden 
—The Secretary referred to an article forwarded to the Society 
on the East Indian plant Abrus precatorius, according to which 
a particular variety of Bacillus had been discovered in the 
poisonous infusion of 1ts seed, which demonstrated that infectious 
diseases could be transmitted by plants, and pointed out that 
Di Widmark, a Swedish botanigt, had 1ecently shown that the 
Bacteria were not origmally m the infusion in question, but that 
it only served to sustain the Bacteria which had immigrated 
thither fiom the ar He concluded by mentioning the well- 
known but ineaplicable phenomenon of Fingutcula vulgaris 
having the effect of curdlng milk when the vessels contaming 
the latter had been rubbed with the butterwort, which was most 
probably due to microbes e 

Botanical Society, 27 —Piof V B Wittrock, 
President, in the chan ~The meeting was the fist one of the 
winter term —-Gh the diseases of cultivated plants in Sweden, 
by Merr J Eriksson —On the geographical extension of some 
1aie Swedish Phanegogams, by the President —On the 13th 
and 14th fasciculze of the work “‘ Algæ aque dulcis, easiccate, 
quas distribuerunt Veit Wittrock et Otto Nordstedt,” which had 
iecently appeared, by the same 


joa R Lyons, ın another to the xe ne Laufenburg , that CONTENTS PAGE 
of the Amı, extending from the glaciers of that name to Bene , 
that of the Reuss, issuing from Mont Saint-Gothaid and ter- an pe ERAT ee By pence iene 605 
minating nea: the Rhine, that of the Limmat, stietching hom Cory’s ‘‘ How to Foretell the Weather with the Pocket 
the Glaris highlands to the Rhine , lastly, the vast glacier of the Spectroscope ” 606 
Rhine issuing fiom the Grisons, traversing Suabia, and termin- Lynn’s ‘Celestial Motion A Handy Book of 
ating neal Sigmaringen on the left bark of the Danube —Ob- Astronomy” i y 606 
servations made at the Observatory of Marseilles of the planets Casey’s * Fgrst Six Books of the Elements of Euchid 
240 and 241, and of Max Wolf’s new comet, by M Stéphan — and Props 1-xx1 of Book xı ” , 606 
Description of a new galyanometer with astatic needles (one illus- | Letters to the Editor — 
tration), by M E Ducretet —Note on the mechanical dislocation The Shy-Glows —E Brown, J Edmund Clark 607 
of the persistent images left on the retina of the eye after gazing on Cole’s Pits —JosepheStevens 607 
highly illuminated bodies (oneillustration), by M F P Le Roux — Circula Rambow —W Symons 607 
Note ona preparation oftiichloiuretted camphor, by M Cazeneuve | Tne New Geological Map of Russia 608 
~~Desciiption of the first larva from the egg of Eprcauta verticals, Earthquakes e By Dr H J Johnston-Lavis (/Mus- 
by M H Beawegard —Note on two new species of simple trated) < 608 
Ascicians (family of the Phallusiadeæ), by M Roule —On the | tnternational Weights an#Measures 612 
gnatomical shuctuie of Aduchynta rubra, by M N Wagne: — | Notes 61 
*ACtount of a new msect of the genus Phylloxeia (Phylloxera | Our Astronomical Column _* 3 
salicis, Lichtenstein), by M J Iachtenstem —Note on a meteor Wolf’s Comet anm 6I 
recently observed near Rojan, by M Chapel —Remaiks on The November Meteors e ae 
M Paul Venukoff’s new work ‘‘On the Deposits of Devonian New Southe:n Double-Stais 616 
Formation in Russia,” by M Daubrée —Note ona block of Tre Total Sola: Eclipse of 1816, November 19 616 
pumice found on April 13, fifteen m.les off the Madagascar | Chemical Notes 616 
coast, in 14° 35 S lat, 48° 2’ E long, and supposed to have | American Ornithologists’ Union 616 
come from the Krakatoa eryption by M Alph Mihe- | The Capillasy Constants of Liquids at their Boiling- 
Edwards Points 618 
STOCKHOLM Researches on the Origin and Life-Higtories of the 
Society of Natural’ Sciences, September 20 — Prof Least and Lowest Living Things By Rev W 
Sandahls, President, m the chair —Dr Wille gave an account H Dallinger, LLD, ERS  (lilestrated) 619 
of his researches this summer at the zoologico-botanic station | The Peripatetic Method of Instruction in Sctence 
established at Dr Regnells expense at JGustineberg, ın the and its Development By Henry W Crosskey 
prpvice of Bohus, as to the mechanical power of the higher LLD A ” 622 
Algæ to eylwe stain, and thereby resist the swell of the sea | The Association of German Naturalists and 
He dessubed his methog, and gave an account of the strain Physicians id 625 
which strips of Algæ of certain lengths and thicknesses could | Scientific Serfals » e 627 
bear le found that they possessed a very high degree of | Societies and Academies Se ie 628 
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THE, CHOLERA EPIDEMIC OF 1884 


T reappearance of cholera in an epidemic form in 

European countries after a comparatıvely long 
absence 1s a matter of considerable concern, not only on 
account of the severity of the existing epidemic but also 
in connection with the progpects which are in view with 
respect to the coming year A great westward diffusion 
of cholera in the Eastern Hemisphere began in 1863, it 
was continued almost uninterruptedly to 1873, and the 
disease not only clung with considerable tenacity to 
certain towns and districts for two and three years at a 
time, but in some cases after ıt had apparently subsided 
for good, there came recrudescences of the disease after 
long intervals From 1873 to the present year the 
greatest dange» which Europe has incurred as regards 
cholera was during the Egyptian epidemic in 1883, but 
there 1s no reason to beleve that the outbreak which 1s 
sill prevailing ın Southern Europe was in any way con- 
nected with that epidemic On the contrary the evidence 
tends to show that ıt was imported by means of an :mper- 
fectly disinfected vessel, the Sarthe, on which cases of 
cholera had occurred. 

Toulon was first infecte&l about June 18,and from that date 
up to the present time, when only occasional deaths take 
place, nearly 880 fatal cases have been @fficially recorded 
there The first cholera deaths in Marseilles occurfed on 
June 27, the disease spreadewith gfeat rapidity, reached 
its most fatal stage about the middle of July, and, includ- 
ing the few deaths that are now and again still registered 
there, the total mortality, according to official records, 
has fallen but little short of 1700 During the third week 
of July scattered cholera deaths occurred in a large num- 
ber of the southern departments, in many localities the 
disease spread widely, and even during the earher part of 
the present month, fresh deaths were still recorded from 
the department of the Pyrénées Orientales In all, the 
French cholera mortality which has been recognised in 
official publications has, during the present year, not 
fallen far short of 3500 

Towards the third week ın July cholera had made its 
appearance in Italy, and it spread with great rapidity 
during the montheof August through the north-western 
part of the kingdom Towards the end of the month 
several places in the south, including Naples, became 
infected During September the diffusion in the north, 
as also mana around Naples, greatly increased , the mor- 
tality in certain towns, such as Naples, Spezia, Busca, and 
Genoa being very heavy A general subsidence of the 
disease has now set ın, but the published moctality already 
reaches nearly 10,300, over 6590 of the deaths having 
taken place in the city of Naples $ 

In Spain the epidemic was first officially recognised 
during the first week of September , it has been to a large 
extent muted to tke province of Alicante, which abuts 
on the Mediterranean, and since the middle of October 
no further cholera deaths have been recorded Some 
600 fatal attacks are, however, known*of But whether 
it he Spain, Italy, or France that isin q@est.on, it 1s more 


than doubtful whether the statistics hitherto published by 
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any means include the total deaths that have occurred, 
The French records are probably the most correct, “but æ 
these will have to be revised before bhey can be regarded 
as m any way accurately representing the extefit of the 
epidemic 

The very general subsidence of the epidemic which has 
now set in suggests two questions which are of great 
international importance In the first place —-What 
experience has the epidemic afforded as to the measures 
which should properly be taken to stay the spread of 
cholera? The system of sanitary defence which has been 
adopted by France, Italy, and Spain has been quarantine , 
the energies of all three countries have been engaged in 
enforcing the system of Jand quarantine, with its sanitary 
cordons, its lazarettos, and its fumigations, and that 
system has utterly broken down at all pomts In France 
the absolute :mpossibility of maintaining ıt and the use- 
lessness of adhering to it only in part led, early in the 
course of the epidemic, to its abandonment, except 
in sO far as the maintenance of certain processes 
of fumigation, 1n order to satisfy the public, are concerned 
But with Italy the matter was different No advantage 
had been taken of the lesson taught and bitterly enforced 
during the previous Italian epidemics, as to the intimate 
connection which exists between cholera and the reten- 
tion about human dwellings of those conditions which 
befoul both air and water , filth abounded in by far the 
majority of her cities, towns, and villages, her only 
chance was to trust in that which had failed her before, 
and she clung to her cordons of troops and other allied 
measures with a tenacity that could not well be exceeded 
But, as was pointed out by Mr Simon many years ago, 
quarantine 1s impracticable except when planned with the 
precision of a scientific experiment and gonducted with 
extleme rigour, and even then it ıs not conceivable as a 
system of national defence for the purposes of countnes 
communicating with each other by means of great high- 
ways of traffic and of commerce And so ıt has turned 
out Cholera took no heed of the lines of troops, whether 
at the frontier or around the infected districts , 1t diffused 
itself along the lnes of human intercourse as if without 
let or hindrance, and the very cordons and lazarettos 
assisted in the process of the spread, for the fear of the 
cordons led to the flight of an infected population before 
the line of bayonets could be established, and the lazar- 
ettos became, by the mere aggregation of sick and 
healthy unde: conditions as unwholesome as can well be 
conceived, fresh centres of infection If it were not that 
the prejudices of an ignorant public had to be taken into 
account, land quarantine in Western Europe would pro- 
bably never be heard of again So far as measures of® 
sea quarantine are concerned, ıt suffices to say that, ac- 
cording to the Revue d'Hygiène, Algeria became infected 
early in October by means of its communications with 
the southern ports of France, and that thg diffusion of 
the disease to Spain must be regarded as having taken 
place by means of the sea-port of Alicante In short, 
everything that has occurred during the present epidemic, 
including such occasional importations of choleraic cases 
into our ports as occurred last month at Cardiff, hasegone 
to show that the substitution by this country 6f a system of 
medical inspection and of isolation in the place of qua- 
rantine has, both in its direct application arl by the 
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removal of &n untrustworthy system of defence, materially 
addéd to our national safety against the importation of 
infection . 

The s@cond question which suggests itself 1s —What 
are the cholera prospects for Europe and this county 
during 1885? This questior ıs one which it 1s by no 
means easy to answer, for to a great extent ıt must neces- 
sarily depend on the action that may have been and still 
will be taken for the removal of the conditions which 
are favourable to the diffusion of cholera Fiom the 
middle of 1865 to the beg-nning of 1869 there was 
probably no time when Europe could be regarded as free 
from the disease, and it was dcubtless only a recrudescence 
of the same disease that led to the five years’ outbreak 
which, commencing during the summer of 1869, was 
destined to prevail in one or other part of Europe up to 
1874 Ortotake individual countries and towns Accord- 
ing to the report of the late Mr Netten Radcliffe, all the 
Itahan provinces which suffered from cholera in 1865, with 
three exceptions, were again affected in 1866, the epidemic 
culminated ın 1867, and only came to an end ın January 1368 
Again, the disease was more extensively diffused through 
France in 1866 than even ın 1865, ın 1867 it continued 
in departments previously infected, and it reappeared in 
some where it had ceased In the province of Naples, 
cholera, commencing in 1863, did not cease until 1867 
But fortunately such maintained and recurring prevalences 
are not the invariable rule, and even the last Neapolitan 
epidemic of 1873 was of much shorter duration than the 
earlier ones had been The common theory that a 
cholera outbreak in one yearis almost certain to be followed 
by a second one the next year is not a law of epidemics , 
the fact ıs rather: due efther to the failure to 1emove 
infected matter, left over from the first epidemic, or, as in 
the case of England in 1865-66, to fresh importation of 
infection In brief, ıt 1s the sanitary state of Naples, 
Spezia, parts of Toulon and Marseilles, and such hke 
places, that mainly affords grounds for the fear that no 
intervention of winter weather can, apait from the adop- 
tion of sanitary measures on a wide scale, free the infected 
places from a contagium which, if left behind, may renew 
its activity next season On the other hand, the mainten- 
ance of conditions of wholesome cleanliness should give a 
guarantee that even a fresh importation may fail to spread 
‘Numerous importations took place into this country in 
1873, and all proved abortiv2 Our sanitary authorities 
can, insure a like success in 1885, even if the disease be 


either maintained or reappear next year in Southern 
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DYNAMO-ELECTRIC MACHINERY 


Dynamo-Electric Machinery By Prof Silvanus P 
Thompson (London E and F N Spon, 1884) 


PROF SIQVANUS P THOMPSON has undertaken 

the task of filling up a most important want in our 
scientific and technical literature , and he 1s to be con- 
gratulated and warmly thanked for the manner ın which 
the task has been performed Of the want of a scientific 
and practical work on dynamo-electric machinery there 
can be no qffestion The subject 1s at present exciting 
more general attention thar. was, perhaps, ever before 
given to@any invention, not even excluding the steam- 
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engine or the electric telegiaph The electric light effects 
are fascinating to a degree, and in these days of exhi- 
bitions and displays the natural mterest in one of the 
most beautiful inventions has been fostered even beyond 
that which is natural while speculation ang even the 
promises of ‘electric light ın our homes” have led to 
excitement which has been equally disastrous to the hopes 
of the many and to the progress of electiic lighting itself 
We are now entering it 1s to be hoped, or indeed have 
already entered, upon a more gatisfactory state of things, 
in which hard and steady work and careful scientific 
investigation of every point on which efficiency and 
advantage in electric lighting depends will qmetly bring 
forth an appropiate reward, and will gradually sweep 
away the painful impressions left by the failurés of 
would-be electricians and of bubble companies 

Information on the subject of dynamo-electric ma- 
chinery up to the piesent time has been very much 
diffused and not convenient for access,eand there was 
great need of a careful hangi to bring together as much of 
it as was really valuable It comsisted chiefly of a multi- 
tude of articles in the two English and two or three 
foreign electrical journals, and a few papers to the 
learned societies, generally on some special class of 
machine Cf Enghsh books we have scarcely any of 
Impoitance except those of Mr James Dredge and of Mr 
J E H Gordon, useful in_fheir*way as very handsome 
picture-books, and the forme: affording admirable de- 
tailed and figur@éd diagrams, and a complete list of the 
legion*of recent electric patents A book of moderate 
dimens.ons, and writt¢n from, a scientific point of view, 
will be welcomed ahke by practical men and by theoreti- 
cal students of this subject 

In Prof Thompsons “ Dynamo-Electric Machinery” 
we find, in five preliminary chapters, a satisfactory de- 
scription of the properties of the magnetic field and of the 
effect of moving a coil within it , of ideal simple dynamos 
of different forms, accompanied by curves showing the 
electromotive forces produced by the rotation of rudi- 
mentary coils, the effect of superposition of elect1omotive 
forces, and the effect of the commutator The series 
dynamo, shunt dynamo, and the compound-wound dy- 
namo are hkewise described fn simplified form in these 
preliminary chapters, and*likewise the various effects of 
electro-magnetic induction, and from these preliminary 
remarks there foflows a long lst of pragtical conclusions 

Chaptet VI 1s devoted to tee government of dynamos, 
a subject wh.ch has engrossed a large share of the atten- 
tion of practical inventors during the last four or five 
years So long as electiic lighting waed on with 
arc lamps alone, and when the arc lamps were so mper- 
fect as they were at that period, nregularities in the action 
of the dynamo machine were little noticeable ın compari- 
son with the irregularitigs of the arc itself The use of 
the incandescent lamp, however, soon made these irregu- 
larities only too apparent, and attempt# to rectify this 
defect in the dynamo have given rise to improvements of a 
very substautial chéracter, not only as to regularity but in 
economy, and also in other and less important matters 

Following these preliminary chapters we find a very 
full and very intersting description of all the really ım- 
portant exisuing Aynamos, with an account of their pecu- 


, larities and of the puiposes for which each 1s specially 
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adapted Prof Thompson has chosen to classify dynamos One other blemish we cannot pass ovee It is the 


according to the*nature of the field of force and the 
manner ın which the armature moves ın the field of force 
It 1s doubtless difficult to find any very satisfactory mode 
of classifigation of these machines but the reason for the 
particular classification adopted here 1s certainly not 
apparent in the descriptive chapters, ın which the nature 
and effect of the field ın the various machines 1s perhaps 
the point on which a great deal mo nformation would 
be desirable The diagrams and figures ın these chapters 
are all that could be wished for They are admirably 
chosen and are well executed 

The mathematical theory of the dynamo machine has 
of late received considerable accessions, though much 
yet’ remains to be done in working out a satisfactory 
theory by mathematics and experiment combined The 
fundamental principles are well known The experiments 
of Faraday and Joule, and the mathematical investigations 
of Helmholtz,Sir William Thomson, and Clerk-Maxwell 
have formed a good foundation , and considerable ad- 
vances have recently been made by the labours of Joubert, 
Mascart, Hopkinson, and Marcel Deprez The invention 
by Hopkinson of the “characteristic curve” 1s a most 
important step, and the study of these curves is at the 
present time doing for the dynamo machine the same 
thing that the study of Watt’s indicator diagram does 
for the steam-engine ° 

Prof Thompson devotes a considerable number of 
chapters to the mathematical theory ofthe dynamo, and 
his treatment of the subject is on the whole satisfactory 
There are, however, a few points 6n which in our opinion 
it requires revision Cne of these is the rotation , and it 
would be a great satisfaction 1f mathematicians and elec- 
tricians could by some means—for instance, by appointing 
a committee for the purpose-—-agree upor some standard 
notation which would be convenient, and which would har- 
monise with notations commonly employed in dynamics 
and in general physics In several points we could wish 
to see Prof Thompson’s notation different It seems, to 
say the least, a very great pity to use the letter A in 
mathematical writing connected with *magnetism for any 
purpose besides Earth’s Horizontal Force, while the use 
of the letter z for strength of the current is only a per- 
petuation of French want of Sec 

Prof Thompson’s formulas on the subject of efficiency 
of a motor are @ot satisfactory , and®it 1s most unfor- 
tunate that he has allowe@ himself to be misled by his 
friend, Mr W M Moorsom, into fancying an error in 
the fundamental equation of Joubert for an alternate- 
current at The investigation of Appendix IV 
and the physical assumption that the coefficient of 
self-induction for the armature and the coefficient 
of mutual induction for the armature and electro- 
magnets are approximately eqyal in a/7 dynamos will not 
bear examination It is more than doubtful whether 
there ıs azy dynamo in which this ıs approximately true 
Certainly ıt would not be true for the Siemens alternate- 
current machine, with which M Jowtbert concerned him- 
self M Joubert did not leave the matter as a question 
of supposition , but showed dy experiment that the term 
which 1s concerned with gnutual induction is unimportant, 
apd that on this account the differential equation in 


question becomes manageable 
Ld 
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introduction of two or thiee new words which have®"beeme 
adopted without due weighing of the consequences That 
mathemat.cians have been too slow to formewords for 
new ideas we quite admit , and of the advantage of good 
words to express clear ideas there can be no question 
Witness the comfort of having such words as “ radian 
for the umt angle, of “volt,” “ampere,” “watt” But 
word-making may be carried too far unless caution nd 
judgment be used, and that words so grotesque as 
“torque” and as “ gausses” should be adopted into the 
English language would be, to say the least, a very great 
misfortune 

The faults which we have found are, however, few, and 
not of vital importance, and ın conclusion we must once 
more express our gratitude to Prof Thompson for a very 
valuable work We feel confident that it will find a very 
wide circle of usefulness and of appreciation 





OUR BOOK SHELF 


An Elementary Treatise on Come Sections and Algebratc 
Geometry, with Numerous Examples and Hints for 
ther Solution, especially destgned for the Use of 
Beginners By G Hale Puckle, MA (London 
Macmillan & Co, 1884) 


WE are not often called upon to notice the 7/7/ edition of 
a school text-book, but now that we have examined this 
one and compared it with our familiar third edition copy 
(issued 1n 1868) we are glad to be able to say that, though 
new editions have not appeared with the sensational 
rapidity of some simular works of late, yet with the steady 
advance in public favour there has been an evident desire 
on Mr Puckle’s part to bring up his work to the level of 
other treatises on the subject , Contrasting the two edi- 
tions, we find there has been an increase from 343 to 379 
pages, and not only has there been careful revision, but 
also an addition of very many articles of interest It 1s 
to be borne in mind that no attempt 1s made to bring out 
a work which shall satisfy the requirements of a Univer- 
sity man who 1s “reading high,” but the writer’s aim has 
throughout been to write a purely elementary tieatise on 
the lines of Dr Salmon’s “Conics” Mi Puckle rightly 
acknowledges his great indebtedness to this now classic 
work, and on the other hand ıt should be borne ın mind 
that the fust edition came out at a time when Salmon was 
not openly used as a College text-book at Cambridge We 
are very glad to notice that Mr Puckle has, in this last 
edition, adopted the notation of the general equation of 
the second order, according to Salmon It 1s quite time 
that this notation should be adopted 1n all our text-books, 
for ıt is a needless burden upon the memory to get up 
the several conic formule under different forms A use- 
ful addition has been made to the number of worketlout 
exercises A result of the book’s having reached a fifth 
edition ıs that we have not noted any errata in the text 5 


LETTERS TO THE EDITOR 


[ The Editor doesnot hold himself responsible for opinions expressed 
by his correspondents Neither can he undertake to return, 
or to correspond with the writers of, rezeged manuscripts. 
No notice ts taken of anonymous communications 

[The Editor urgently requests correspondents to keep ther letters 
as short as possthle The pressure on his space ws so great 
that zt is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facis.] 


The Cretaceous Flora of North America® 


In the aostiact of a paper on, the above subject by Mr J 
Starkie Gardne: in NATURE of September 25 (p 528), it is 
stated that ‘‘ the lowest beds (of the American Cretaceous) are 
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distinguishede by the presence of well-developed dicotyledonous 
leaves” , and fiuthe: on these are said to occu at “the very 

“Base” of the formation Now though such statements aie 
sometimes loosely madegit should be understood that Ameuican 
geologists generally acknowledge that the base of then Cieta- 
ceous 1s, In some localities at least, only equivalent to the base 
of the Uppei Cietaceous of Europe In Canada, at least, the 
strictly Mesozoic flora of the Lowe: Cietaceous has been cleaily 
distinguished fiom the angiospermous flora of the middle and 
upper paits of the series 

lhe oldest Cietaceous beds known in Canada are, I believe, 
those of the Queen Chailotte Islands, :eferied oy Mr Whiteaves, 
on the evidence of animal fossils, to the Neocomian age The 
flora of these, consisting of cycads and conifers only, with- 
out any trace of dicotyledonous leaves, was desembed by me in 
the Report of the Geological Survey for 1873, and I remarked 
at the time on its decidedly Mesozoic aspect It will be seen 
by reference to my memoir on the Cietaceous floras of British 
Columbia and the North-West Territories, in the Transactions 
of the Royal Society of Canada foi 1883, that the oldest an- 
giospermous Hora known at that time m Westen America 1s 
that of the Dakota group, described by Lesquereu< and supposed 
to be of Cenomanian age We have not yet found any dicoty- 
ledonous leaves quite so old ın Canada Onur oldest angio 
spermous flora occurs in beds referred by Dı G M Dawson 
and Mr Whiteaves to the Niobiara group, which is appioxi- 
mately of the age of the Chalk Marl of England, in so fai as 
can be judged by 1ts animal fossils A detailed table of the 
beds ıs given in the memon above 1efered to, and the facts are 
stated in geneial tems in the ‘‘ Descriptive Sketch” of the 
geology of Canada which was distributed to the members of the 
British Association (p 51) 

It will thus be seen that, though our angiospe:mous flora may 
possibly have appeaied somewhat earlier than that of Europe, 
the discrepancy is by no means so great as stated in the abstract 
refered to The coiect statement would be, m so far as 
Canada and the westein paits of the United States are con- 
cerned, that the oldest angiosperms known m Amenica aie 
probably of Cenomamian age, and that the older Cretaceous 
contains only, so fai as known, a flora of Mesozic character 
Concerning the limits of the Cretaceous and the Eocene on the 
one hand, and the limits of fhe Cietacecus and Juassic on the 
other, theire aie no doubt some unsettled questions , but these 
do not affect the facts above stated J War Dawson 

Montreal, October 9 





Sır J W Dawson’s conection only applies to the published 
abstract of my paper The editoi of the Grological Maguzine 
having kindly offered to publish the full text, ıt will be seen that 
its scope was limited to Cretaceous dicotyledonous floras, and 
the older ones, to which Sir John calls attention, were pwu- 
posely excluded The title ‘‘Cretaceo-Eocene” was intended 
to umply that the subject was the border-land of tnese two forma- 
tons, but I am greatly obliged fo: the note and the copy of the 
work which accompanied it, JSG 


Palzolithic Implements from Cambndge 


ONLY two implements of Paleolithic age have been recoided 
from the neighbourhood of Cambridge One of these is a rude 
foin” picked off a heap of gravel near the Observatory, and the 
other was bought fom some workmen, and was said by them 
to“have come from the Barnwell giavel There 1s therefore 
considerable mteiest attached to the discovery of an implement 

eof this age on the plateau between Upper Haire Park and the 
Cambndge Newmaiket Road This plateau 1s part of one of 
the old iver teriaces which formeily abutted against the hills 
on the east, but 1s now cut off fiom them by the valley along 
which the railroad to Newmarket runs It belorgs to an earlier 
peuod than that of the Barnwell grevel 

Fuither to tage south, near Lark’s Hall, m gravels which pro- 
bably belong to the same set of river terraces, remains of rhimo- 
ceros, &c , have been found, but hitherto no implements or other 
traces of the existence of Paleolithic man have been brought to 
hight m that district 

The plateau neat Upper Hare Park 1s all unfenced arable 
land, gnd the implement which I found buned ım the surface sorl 
with only a smgll part of its thicker end visible had probably 
been turned up out of theegravel by the plough, its surface 
having the same general appearance as the fits derived from 
the gravele It is of the tongue shaped St Acheul type, and has 
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a fine patinated surface It measures 54 inches in length, 3 
inches across its broadest part, and neailg 14 at its thickest 
One end ıs rounded so as to be easy to hold in the hand, and 
from this it tapers gradually with a sharp cutting edge to the 
point On eack side of the umplement the edge 1s curiously 
1ough and shattered, owing to the ouginal quality of the flint 
and the way in which the flakes bioke off when it was being 
made 

Not very far from the spot where ıt was found, skuting the 
carnage-diive which leads up to the house, are several small 
hollows fiom which vel has most likely been dug In these 
hollows and all rouna ine margin the ground 1s covered with 
flints belonging to the gravel, and amongst them I found 
quantities of flint chips, one or two very nicely-dressed flakes, 
and several scrapers 

Similar diessed flakes and sciapeis are found ın the caves of 
the South of Fiance associated with implements of Paleolithic 
age, but in the case of those found near Upper Hare Park 
there 1s not sufficient evidence to piove whether they belong to 
the period of the giavel or were manufactured on its surface at 
some later period M C HucHEs 
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The Recent Lunar Eclipse. 


I WONDER whether any of the 1eaders of NATURE who were 
witnesses to the almost total anrfthilation of the moon on Saturday 
night, October 4, noticed a rather stfange peculiaiity which was 
visible at about 10 50 p m , both before and afte: second internal 
contact with shadow When the peculiarity fist’ appeared I 
cannot myself say, but I noticed 1t first at 10 43 when I went out 
to look foi the almost invisible moon with the aid of a good 
opeia-glass Ir the accompanying diagram, which I have con- 
structed from the data given in the almanacs, the moon 1s 
represented as just having emeigedeslightly fiom the shadow 
at I0 50 o1 so, when the peculii showed veiy distinctly, 
the moon having the appearance which 1s 1oughly represented 
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in the diagiam, being apparently divided mto two halves 
by a tolerably distinct line of demarcation (4c) running north 
and south (or towards the celestial pole), the right hand or 
westerly half appealing muqh daikerethan the left or easterly 
half It is evice&t that an appearance hke this, so striking when 
once noticed, could be produced in two ways, fist, by the 
western hemisphere of the moon being actually darker than the 
left or easten half, m which case the moon would have exhi- 
bited this appearanceemore or less throughout totality , but ıt 
did not, as I noticed nothing of the sort at ro 15, when looking 
through the same glasses, so that the second explanation must 
be resorted to In the diagiam the larger outei cucle repie- 
sents the border of tite earth’s shadew (in the case of this eclipse 
about §7501iles m ameter) which 1s cast by the earth, riespectyve 
of its atmosphere The fnnei cucle represents the boider of an 


anne: and darker shadow of the earth, cast by those of the sun’s 
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rays which succeed ın bemg refracted or bent round through 
our atmosphere (the afhount of bending of the light extending 
to a maximum of abgut 70’ in the lowest strata of the atmo- 
sphere) Into this nne: circle, in this case about 2525 miles m 
diameter at the distance of the moon, no rays of light can stray 
except those which are scattered by our atmosphere as a 
sun-illumined envelope Itis now very evident that the posi- 
tion of the dark patch bordered by the line (4-c) and lying 
partly over the western half of the moon, with respect to the’ 
eaith’s shadow, 1s very anomalous If the lime (dc) had been 
curved concentrically to the centre of the shadow, 1t would have 
been less surprising The only way in which 1t can be accounted 
for 1s by supposing the earth’s atmosphere to have been very 
opaque about the regions of the earth within the Arctic circle, 
allowing very httle lightyif afly, to be refracted, and, tracing 
southwards that median along which the moon would be 
setting at the time, the atmosphere getting clearer and clearer, 
first in the upper strata and then in the lowest as we go south- 
wards, until the equator 1s nearly reached At rọ 50 the moon 
would be ilkimunated by solar rays 1efracted by the eatth’s atmo- 
sphere and tangential to the earth’s suface along the meridian 
105° east of Greenwich (or thereabouts), which passes thiough 
Irkutsk (in Siberia), Mongolia, Tonquin, and Siam, along which 
line the mhabitants would see the moon going down inveiled 1n tts 
mysterious obscurity It would be interesting to know whether any 
observers noticed? at about the middle of the eclipse, any contrast 
between the inner and darke: shadow, mn which the moon would 
be laigely immeised, and the oute: regions of the shadow which 
are illuminated dimly by both refracted and scattered light The 
unusual darkness of this eclipse, surprising, as 1t must have done, 
all spectators, must be taken as a stiong mdication of great 
opacity in our atmosphere Another: noticeable feature was the 
unsymmetrical appearance of the illumimated crescent at I0 50, 
when the northern cusp (4) exhibited a bluish-white, shading off 
gradually fiom the brilliant white to the obscurity of the shadow, 
while the other cusp seemed aute sharp and distinct | Observing 
the eclipse both with the naked eye and through a 44” equatorial, 
neither my fellow observeis nor myself noticed any other indica- 
tion of a blue funge than that appeanng just at 4, which seemed 
to me therefore to be a 1eal appearance, and not a subjective 
effect of contrast, as there was wot complementary copper colour 
anywhere on the moon sufficiently strong to suggest the blue, 
and if there had been I ought to have noticed the blue fringe 
all along the edge of the shadow bordering on the crescent, but 
it appeared to me of a neutial giey 


Heworth Green, York H Dennis TAYLOR 





The Red Light round the Sun—The Sun Blue or Green 
at Setting 


I cAN confirm Mi Backhouse’s and Mı E D Anchibald’s 
impression about the colour now and for some time past seen 
round the sun , that it first appeared about Ngvember last and has 
been moire or less visible ever since The colour was then, and 
still is, sometimes i1ose, sometimes amber o1 buff It is best 
observed, when thé sun on height days is behind a cloud, round 
that cloud, ın the place where, at gthe: times, broken beams of 
shadow, thown out from the cloud lhe a row of irregular 
palings and deepening the blue of the sky, are to be seen 
Towards sunset it becomes glaring, and waite and sallow in 
hue Something ofa cneular shape may then perhaps be made 
out m it, but ıt does not seem®o me that ıt ought to be called 
ahalo <A halo, as I undeistand, is a ring, or at least a 1ound 
space inclosed by a ring his appearance has no ung 1ound 
it Also mmea I have seen numbers) it is the nng that is 
coloured—either throughout, or at four places where the ends of 
the four aims of a cross would rest upon it, and the mclosed 
field ıs uncolomed or coloured like the rest of the sky here 
there 1s an untnclosed but singularly-coloured field 

But whethe: we call the appearance a halo or not is perhaps 
only a question of terms” to calleit a corong, as Mi Leshe 
does, 18 another, and, as it seems to me, a hazardous thing, 
because ıt wouldeimply that what we are looking at 1s an ap- 
pendage of the sun’s own (and that too at a time when it 1s 
strongly doubted if the sun has a corona of any sort of all), 
instead of what is mach easier to suppose, a terrestrial or atmo- 
spheric effect If there is going on, as Mi Leslie thinks, an 
“ increase of sun power,” this ought to be both felt and mea- 
sured by exact instruments, not by the untrystworthy impressions 
of the eye Now Prof Puiazzi-Smyth says that sunlight, as 
tested by the spectroscope, ıs weakea, no® stronger, since the 


phenomena of last winte: began To set down vaiiations in 
light and heat to changes in the sun when they may be explamed 
by changes in our atmosphere, 1s lke preferrmg the Ptolemaic 
to the Copernican system ° 

It 1s, however, right and important to gustinguish phenomena 
really new fiom old ones first observed under new clicymstances 
which make people unusually observant A sun seen as green 
or blue for hours together is a phenomenon only witnessed after 
the late Kiakatoa eruptions (barring some rare repoits of like 
appearances after like outbreaks, and unde: other exceptional 
conditions) , but a sun which tuins green or blue just at setting 
is, I believe, an old and, we may say, oidinary one, little 
remarked till lately I have a note of witnessing it, with other 
persons of a company, m North Wales on June 23, 1877, the 
sunset being very clear and biight It is, possibly, an optical 
effect only, due to a reaction (from the red or yellow sunset 
light, to its complementary colour) takmg place in the ovei- 
strained eye at the moment when the light ıs suddenly cut off, 
either by the sun’s disappearance or by his entermg a much 
thicker belt of vapour, which, foreshortened as the vapoar 1s 
close to the honzon, may happen almost instantaneously And 
this ıs confirmed by a kindred phenomenon of sunset If a very 
clear, unclouded sun 1s then gazed at, ıt often appeais not con- 
vex, but hollow , swimming—lke looking down into a boiling pot 
or a swinging pail, or into a bowl of quicksilver shaken , and of 
a lustrous but imdistinct blue The sky about ıt appears to swell 
up all round into a lip o1 brim, and this brim 1s coloured pink 
The colom of the light will at that time be (though the eye 
becomes deadened to 1t} between red and yellow Now it may 
be noticed that when a candle-flame 1s looked at through coloured 
glass, though everything else behind the glass ıs strongly stained 
with the colom, the flame 1s often nearly white I suppose the 
light direct fiom the sun’s disk not only to master the red and 
yellow ofthe vapour medium, but even, to the eye, to take on 
something of the complementary blue 

Even since writing the above I have witnessed, though 
slightly, the phenomenon of a blue setting The sunset was 
bright this evening, the sun of a 1uddy gold, which colour it 
kept till nothing was left of it but a star-hke spot, then this 
spot turned, for the twinkling of an eye, a leaden or watery 
blue, and vanished 

There followed a glow as bright almost as those of last year 
Between 6 15 and 6 30 (Dublin time) ıt was mtense bronzy 
near the earth , above hke peach, o1 of the blush colom on ripe 
hazels It diew away southwards It would seem as if the 
voleanic ‘‘wrack’? had become a satellite to the earth, hke 
Saturn’s rings, and was subject to phases, of which we aie now 
witnessing a vivid one GMH 

Dublin, Octobe: 19 





The Volcanic Dust (*) Phenomena 


THE changeableness of the wisps of this dust (*) 1s surprising 
On the rgth inst , near sunset, they weie conspicuously visible 
in all parts of the gieat corona round the sun, beg definite in 
form——naiow, and about 5° long, it was the first time I had 
seen them smce {I believe) May 18, when they were only just 
perceptible Duung the mteivening period the film or poruon 
of tre atmosphere on which the universal sky phenomena have 
appeared has been perfectly uniform im texture On the zoth 
inst they we1e again conspicuous about sunset, extending fa ntly 
even beyond the great corona , they appeared horizontal in the 
noith-west They were more or less visible about the same 
time on the 231d and 26th, on which latter date they casl?.be 
distinguished faintly in the semicncle opposite the sin at 7 30 
am andg8pm 

It would be interesting to know how fa: the changes ın their® 
visibility are simultaneous over large distiicts it appeais that 
they arenot universal, for Mr R Leslie (NATURE, October 16, 
p 583) descubes them as distmct though very small in the early 
part of July this year, at which period I neve: perceived a trace 
of them in Switzerland ake the ‘cloud forms” Mi Leslie 
desciibes to have been the same I am alluding®o, though the 
colour seems to have then been too faint to be peiceptible at 
Southampton I cannot attempt to explain how the glare round 
the sun was visible to him ın 1882 or earlier, when the red part 
of what seems to be the same phenomenon did not appear tll 
so long after 

Observations on the motion of the wisps would be veiyeuseful 
in showing the movements of the upper cunente of the atmo- 
sphere I have made a few, but they are not very satisfactory 
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The suggestion of Prof E Douglas Archibald (October 9, p 560) 
that the dimensions of the great corona prove it to be caused by 
hexagonal pPlisms, as ıs the ordinary solar halo, 1s surely not 


éenable when its entirely different appearance and colour are 


considered , and it must arise from a different cause as hinted 
by Prof Je Conte (vol xxix p 403) The solar halo is a 
narrow ring brightest at a distance of about 23° from the sun, 
whereas this corona 1s brightest close to the sun, fading con- 
tinuously, and at first 1apidly, as the distance from the sun ın- 
creases It varies somewhat in colour, depending on the sun’s 
altitude and other causes, but is always greenish or bluish near 
the sun, and at an estimated distance of 7° to Io* therefrom, 
rather abruptly changes to reddish or brownish This colour 1s 
nearly the same for a great distance, though inclming to orange 
towards the sun, and to pink in its outer pat When seen 
under favourable cncumstances (eg im Visp-thal) I have traced 
it faintly to a distance of fully 75° The solar halo, on the other 
hand, 1s usually dull orange on the edge next the sun, and bluish 
towards the outside , and when its colouis are very distinct, all the 
prismatic colours are visible, the red always being neat the sun 
so that the colours are in reverse order in the two phenomena, so 
far as they occur Whether there 1s any ice concerned im the 
production of the corona or not, ıt cannot be in the form of 
hexagonal ciystals, for there 1s no tiace of the ordinary halo in 
connection with the corona , and whenever the two phenomena 
are visible together, the halo 1s always on true clouds 
Sunderland, Octobe 27 T W BACKHOUSE 





After-Glow 


THE after-glow here on Sunday might, the 26th, at 6 45 pm, 
was wonderfully giand, mtensely bnght golden colour extending 
from horizon to about 45°, and graduated into delicate rose, 
again graduating to pale ashy gray Indeed at no period since 
first obseiv.ng these after-glows (now ove: one year) have I seen 
one brighter ROBERT D GIBNEY 

Falmouth, October 28 





The Distribution of Scientific Works Published by the 
British Government 


RECENTLY I have enjoyed an opportunity of vis.ting a number 
of the scientific institutions of America, but ıt was with a feeling 
of humuhation that I learnt tfat several of the best-known and 
most important of them have to pay fo. works like the various 
Suvey and Chatlenger Reports which aie published by the 
British Government It would have been possible perhaps to 
have obtained some statistics on the subject, but I must confess 
to having been restrained by a feeling of shame from making 
duect inquiries , what I did hear about ıt merely reached me mn 
the couse of casual conversation 

There are few of your readers probably who do not know of 
the extraordinary liberality of the Ameiican Government with 
reference to their publications, and when speaking of it to Major 
Powell, Director of the United States Geological Surveys, I was 
told by him that ım his depaitment it was cons.dered that the 
cause of education, the spread of knowledge, and their own 1m- 
mediate objects were most effectually aided by a widespread dis- 
tribution of their publications 

We owe much of this liberality, no doubt, to the forethought 
and generosity of ou: own countryman Smithson, the principal 
function of the Institution founded by hym being to arrange for 
the exchange and despatch of books and specimens 

Tyfr¢, are perhaps few directions in which the cause of science 
would be more directly benefited just now than by the establish- 
ment of an institution in England which would undertake the 
management of the exchanges of the scientific Societies of the 
United Kingdom Iam awae that there aie paid agencies for 
the purpose, but what 1s wanted is a free agency which would 
undertake the duty for the large Societies and 1elieve those that 
aie struggling from charges which now piess heavily on their 
resources 

The gieat def&ideratum, however, 1s a man hke Smithson, 
who, possessing wealth, would be willing to give or bequeath it 
fo. the purpose of founding such an mstitition Here is an 
opportunity fo. any person of capital desirous of doing good and 
preserving his name to all posterity by one and the same act 

To 1eturn, however, to the main object of this letter, cannot 
anything be done to merease the “fiee list” of Government 
publications? Surely there must be stored away vast quantities 
of Suivey and othe: serial *publications which, if they were 


handed over to the Smithsonian Institute, would, I feel certain, 

be gratefully accepted and judiciously fistributed among the 

libraries of America à V BALL 
Science and Art Museum, Dublin, Octobe: 25 


Insect Pests in Ceylon 


AMONGST the “Notes ” ın your last issue, p@6I5, 1s an 
extract from a Ceylon paper of aiepoit by Dr Tumen as to an 
insect ‘which has caused much alarm by its depredations on 
cacao and cinchona plantations,” and that Dr Tumen thinks 
‘the only serious damage to cacao comes from the Helopeltis 
antonu, which appears to be a recent importation to Ceylon, 
although well known ın Java ” 

Quite 1ecently I received from thy frend Mr R McLachlan 
some fiagments of several specimens of a Hemupteron which he 
had received from Ceylon, identified as Helopeltis antoni, and 
said to be causing damage to the planters’ crops, and my corre- 
spondent, having doubts as to the prope: identification, had for- 
warded the specimens (') for my examination 4 + 

Before stating that an error of identification had been made, 
it 1s necessary to say what Helopeltis antonu really is That 
species described by Dr Signoret 1s a member of the Capsidee, 
possesses nodulose or incrassated femora, and of course, like 
other members of that family, may be considered as injurious to 
some kind of vegetation The specimens I received {sans head 
and pronotum) had also nodulose or inciassated femora, and 
though somewhat simular also ın colowr to the Helopeltss antonii, 
clearly belonged to the family Reduvide, whose habits and 
food are of a totally dissimilar character It 1s therefore possible 
that both species occur m Ceylon, the one 1s being frequently 
mistaken for the other, a matter of some moment to the planter, 
as in destroying the Reduvid he may be at the same time killing 
the woist enemy of the real pest W L DISTANT 

Russell Hall Road, Purley, Surrey a 
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The Pentacrinoid Stage of Antedon rosaceus 


I wag somewhat surprised at finding this summen, in Lamlash 
Bay, on the east coast of Arran, Antedon 1 0saceus in the penta- 
crinoid stage readily obtamable sip to the end of September, 
and would be glad tq hear from others who have been observing 
Antedon, their experience of the duration of the stalked con- 
dition It 1s well known that the adult Antedon s0:aceus 18 
abundant at Lamlash, and that young specimens in the penta- 
crinoid stage aie common on Laminaria in the eailie. part of 
the summer, but I have always found the ‘‘ pentacrimoids” 
rare or absent during August, and I havè certainly never before 
found one in September I find that the late Sir Wyville 
Thomson states, in his memoir ‘‘On the Embryogeny of Antedon 
rosaceus” (Phil Trans 1865, p 513), that the ova aie mature 
towaids the end of May or beginning of June, and that, although 
the time spent in the larval stages may be to a certain extent 
shortened or prolonged by surrounding conditions, the dis- 
engagement of Aredon 7 csaceus from its stalk { constantly occurs 
between the middle of August and fhe middle of September” 
(p 537) From this one wouM not expect to find any specimens 
m the pentacrinoid stage after the middle of September This 
season, however, while dredging chiefly in the southern part of 
the bay near King*®s Cross Point, I obtamed young stalked 
Antedons nearly every day betwegy September 15 and 25 I 
generally got one, two, o1 three specimens in a forenoon’s 
dredging (usually four o1 five hauls gf the dredge) On Sep- 
tembe: 27, the last day I dredged, I found_on some Fucus 
brought up from six or seven fathoms at the trance to 
the bay upwards of twenty specimenf of ‘‘ pentacrinoids ” They 
were of all sizes, fom 3mm up to 1cm m length of stalk 
The last were evidently just ready to be set fiee, and in fact 
seveial of them became disengaged from therr stalks while I 
was watching them ın a glass dish durmg the afternoon The 
smaller specimenseobtained that day were, fiom then structure, 
evidently very much younger, and could not have become free 
for a consideiable time how long I do not kffow, and would 
be glad to learn Probably they would still have been in the 
pentacrinoid condition kad they lived W A HERDMAN 

University College, Liverpool, October 21 





Curious Phenomenon 


® 
A VERY cmious phenomenon has fist come under my notice, 
which 1s, I think, not unweithy of being put oniecord Ihave 
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been staying for ten days ım London, and two long white 
paraffin candles have Been standing on the diawing-room chim- 
ney-piece all the time We have not been using the candles, 
but the wicks were ighited before we came to the rooms, as it is 
very common to do with new candles I noticed two days ago 
that the wicks were all covered over with what I at fust took to 
be some kind of mouldy giowth, but what I now find is dust 
which has agtached itself in fine han-hke tufts to the wicks of 
the candles, sticking out m all dnections exactly like the tufts of 
iron filings on a powerful magnet 
I am well acquainted with this phenomenon in the vicinity of 
an electiic machine which 1s kept working continuously For 
example, we find ıt constantly in the neighbourhood of the elec- 
trifying machine of Si W Thomson’s siphon-iecorder, where 
the insulating suppoits collet great quantities of dust, and 
generally in these curious forms Fiom the appearance of the 
deposits on the wicks of the candles I have very little doubt that 
somehow or other electric attiaction has played an important 
part in the collecting of the dust and the formation of the fila- 
ments Bat whence the electrification has come I am unable 
to say, unless ıt be that a waim cuient of an, which J find is 
always passing upwards past the candles from a wooden mantel- 
piece warmed by the fire, electufies the paraffin candles and 
causes the phenomenon I have described 
J FT BOTTOMLEY 
39, Eastbourn® Terrace, London, W , 
October 25 


2 
Simson’s Line 


Mr J S Mackay of the Edinburgh Academy, though not 
able to tiace ‘* Simson’s line” to Simson’s works (see my notice 
of Di Casey’s “Euchd,” NATURE, October 23,p 607), has fur- 
nished me with the following account, which may be of general 
interest —'‘* The theorem that the orthogonal projections of a 
point on the circumferenc®@ of a circle upon the sides of an in- 
scribed circle are collinear is ascribed to Robeit Simson by 


Catalan in his ‘Théorémes et Pioblémes de Géomeétite Elémen- 
tare, and he speaks several times of ‘la diortte de Simson’ 
This book of Catalan’s 1s, I fancy, better known m thé United 
Kingdom than many othe: Gontinental works where the same 
statement ts made, and I conjectue that we have adopted the 
name fiom Catalan It may, howeve1, be the case that we have 
taken the mformation from Poncelet’s ‘ Piopiiétés Projectives,’ 
§ 468, where it 1s said that Servois attributes the theorem to R 

Simson The passage where Seivois makes this asciiption 
occurs in Gergonne’s ‘Annales de Mathématiques,’ vol iv 

p 250, and it 1s unsatisfactory enough ‘La méthode qui vient 
d'être indiqué plus haut pour déterminer le point C iepose sw 
le théorème suivant, qui est, je crois, de Simson’ I cannot 
cariy the asciiption of the theorem to Simson farther bach than 
to Seivois, and though I am not positive that Servois has made 
a mistake, yet I think it highly probable The extension of the 
theorem to the oblique projections is attributed by Catalan to 





Chasles It is due to Poncelet, and is given in the section 
quoted above ” ® THE WRITER OF THE NOTICE 
October 27 r~ 





A Rambow after Sunget 


ON the evening of August 29 the almanac sunset for lieland 
south 1s placed at 6h 51m Happening to look dut to south- 
south-east I saw a well-marked, though not very biilhant, portion 
of a 1ainbow in a showe1 Aoud just above the horizon It was 
not a per bem but what sailors call æ dog I looked at the 
clock and saw that it was $15 pm Knowing that the sun had 
set, and being curious to see what could have produced the bow, 
I immediately went out and examined the westen sky The 
sun had indeed set, but there was a bright red glow and some 
flocculent clouds were tinged strongly with a bilant rosy red 
It was plain that the 1ainbow wa# caused by ,eftected light 

Stonyford, Co Kilkenny JAMES GRAVES 

e 


TROPICAL AFRICAN MOUNTAIN FLORA 


A VERY interesting collection of plants has been 
brought to Kew by that intrep.d African explorer 
Mr Joseph Thomson, made during his late journey into 
the Masai country They have beef examined by Prof 
Oliver, and consist of about thirty-five species from Kil- 


manjaro at 9000 to 10,000 feet of elevation , a few from a 
crater near Lake Nairasha at 7000 to 8000 feet eleva- 
tion , thirty-four from the Kapté plateau at sano to 6000 
feet , and fifty-eight from Lykipia at 6000 to 8000 fee! æ 
These collections exhibit the mingling of North Tem- 
perate types with others characteristic of Southern Africa, 
for which previous discoveries had prepared us Of these 
the most interesting are, as new to Tropical Africa, an 
Anemone,a Delphinium (very different from the Abyssinian 
D dasycaulon), and a Cerastium of remarkable habit 
Of South African forms the most striking 1s the handsome 
arborescent Rutaceous plant, Calodendion capense, the 
“wild chestnut” of Natal, to the north of which it had 
not previously been found Of northern forms 1s a 
Juniper, another genus unknown to Tropical Africa, and 
which was found forming groves at an elevation of 6000 
to 8000 feet, and itself attaining a height of 100 feet ! it 1s 
the / procera of Abyssimna <A Podocarpus gathered 
along with the Juniper, and also attaining Ioo feet in 
height, 1s probably the P elongata of Abyssinia, which, or 
a near ally, also occurs in South Africa The only other 
Conifer pieviously found in the equatorial regions of 
Afnca 1s the Podocarpus Mann from the peak of St. 
Thomas tn the Gulf of Guinea J D HOOKER 





AN ELECTRO-DYNAMOMETER WITH 
EXTREMELY LIGHT SUSPENDED COIL 


18 my former communications to NATURE it has, I 

believe, appeared (1) that the induction curients used 
by Du Bois-Reymond, Duchénne, and othe: observers 
for physiological and therapeutical purposes were only 
arbitrarily and very insufficiently measured , (2) that the 
simplest and most practical instrument for their measure- 
ment 1s a delicate electro-dynamometer , (3) that in con- 
sequence of their extreme smallness, every available 
method must be employed to reduce the sluggishness of 
such an instrument without impairing its accuracy, (4) 
that an instrument of this characte:, shown by me before 
the Physical Society at Oford in June 1882, had 
answered very well, indeed better than a more expen- 
sive apparatus designed by Prof Kohlr&ausch for larger 
currents 

It was, however, objected that there ıs an insurmount- 
able difficulty in keeping a good contact between the 
aluminium and silver-gilt wires used in it for suspended 
coil and suspending wire respectively 

At the British Association meeting m Montreal I was 
able to show an improved form of the contrivance, in 
which this difficulty was surmounted , and, in addition, a 
method of damping the oscillations, which, while im- 
proving the insulation, enabled the weight of the suspended 
coil, on which the force of the torsion couple depends, to 
be varied between limits practically infinite 

The contact difficulty 1s met by taking a small plate of 
ebonite 3mm by 5mm in size, and tapping into it two 
small gold screws, long enough to project through, and 
carry two little nuts on the opposite sides To the two 
screw heads the ends of the aluminium coil, bent «into 
rings and filed flat, are firmly screwed , under the two 
nuts are twisted the ends of the gilt-silver suspensiqn 
wires , the nuts are then similarly screwed home Ebonite 
is elastic enough to render the junction ar- and fluid- 
proof 

The second requirement was attained by coiling the 
aluminium wire on a thfn tube of cork, and immersing it 
in a vessel filled with petroleum où! Alufinium ıs about 
two and a half times heavrer than water, nearly three 
times the specific gravity of this oil, whereas cork floats 
on it Consequently, by properly proportioning the 
amount of cork relatively to the wire coiled on it, any 
desired specific gravity from absolute flotation tg that of 
aluminium itself can be obtained It1is eyen practicable 
to load the coil, hke a Sykes’s hydiometer, by dropping 


630 NATURE [ Oct, 30, 1884 


glass beads on a vertical aluminium wire in the axis of 
rotation Here they have scarcely any influence on the 
swing of the coil The damping effect of the oil, which is 
®contained in a small globular receptacle, like a fish-bowl, 
between the fixed coels, is very complete and satisfactory 
I had the pleasure of presenting the first rough instrument 
thus made to Prof Johnson for the phvsical laboratory of 
McGill College W H STONE 





r LIBRARY CATALOGUES! 


HERE ıs a wide difference ın function between the 
old “literary and philosophical” libraries, such as 
are now dying out in various parts of the country, and 
the “ free public” libiaries which are steadily, though 1e- 
markably slowly, on the increase in England—libraries 
which lay before readers of all classes Mr Herbert 
Spencer’s denunciations of what an evil sign of the times 
their organisation for the diffusion of knowledge 1s, com- 
pared with Lord Brougham’s old Society for the same 
purpose 

The old brary was in principle a museum of books, 
where, after a few readers who might be trusted to handle 
the choice volumes cautiously and reverently had enjoyed 
the luxury of making themselves acquainted with their 
contents, each of such volumes was put up im its place to 
form part of the “collection” of wnich the hbrarian was 
proud, and from which he was as little anxious to pro- 
mote abundant issues as the propr.etor of Dickens’s old 
curiosity shop was to make sales of uts contents! 

But the other—the modern—type of libiary, 1s a stock 
of the literature for which either tne public itself manı- 
fests the gieatest appetite, or philanthropists and public 
educators are most desirous to disseminate and cultivate 
ataste the happiest fate wished for any book in such a 
store being that it should be fairly thumbed to death 
The new libiary 1s worked on the principle of the city 
warehouse where the whole stock should be turned over 
several times in the yeas, and anything which cannot 
be “ moved” 1s an incubus upon which the manager’s 
eye falls day afte: day with more and more impatient 
determinations 

The catalogues of the respective types of hbrary ac- 
cordingly should be widely different productions That 
of the former should be an accurate 1egister of sizes, 
dates, and editions; the compiler fairly taking it for 
granted that its consulter 1s intimate with the subject he 
is inquiring upon, and that a drfference, even in the 
edition, from the one sought, may make the book as far 
from what he wants as Blackstones “ Commentaries” 
from Cæsars 

But the main object of the catalogue of the new library 
1s again like that of the commercial advertisement Its 
consulters are not such as know exactly what they want, 
and its maker ıs anxtous to display in it his books and 
their contents to the best advantage , ike the salesman, 
his greatest triumph being, not to supply a customer with 
the“aréicle most ın demand, but to allure him to higher 
qualifications and raise a new taste which will lead him 
along tempting paths of expenditure In drawing it up, 
accordingly, the lbiarian will hardly take a better ex- 
ample than that of the commercial world in its advertise- 
ments of books, to be followed soberly, however, for it 
would doubtless raise a distrust :n catalogues if they 
heaped up the favourable critiques which are to be found 
there Nor, again, are the frequenters of a free hbrary 
able to judge from titles which pleased authors’ fancies 
what those authors’ books contam, and an import- 
ant matte: 1s to bring withm their ken the contents 
of volumes many of whose titles are mdefinite, some 
figurative, and not a few positively misleading or absurd 


+ “Catalogue of the Haltfax Public Library, Lend: d Refi 
Departments” (Halifax, 1882) ¢ ry) ng an eference 


In such an institution, therefore, where the books may 
not be examined before taking out, Or the hbrarian have 
a literary discussion with each applicant, time can hardly 
be better spent than in making the catalogue supply as 
much as possible this information 

The handsome and carefully-printed catalogue now 
under notice, giving 100,000 references to 25,Q00 volumes, 
has carried this out to a very creditable extent, under 
most collected essays and doubtful titles giving a hist of 
the subjects and the ground gone over, and under each 
subyect-head referring the reader to the principal works 
where it 1s treated upon, or from which information may 
be p.cked up, whereas many other catalogues have placed 
together only those books in” whese titles the name of 
such subject occurs Thus under the head of Canada, 
while thirteen titles are quoted containing the name, 
there are also placed before the reader thirty-two titles 
which do not contam it Although there 1g no book 
upon a special subject hke “Carpets,” he ıs referréd to 
“Manufacturing Industries”, and unde: that burning 
subject, “ Capital and Labour,” though not a book bearing 
the title 1s to be found, master or man 1s referred to six- 
teen books on political economy A danger m attempting 
this 1s shown, however, by comparing anf two such cata- 
logues together Not halfsof the books in a large library 
bearing upon any great subject ean be thus quoted, and a 
very intimate knowledge 1s required to select those of most 
general superiority , and even then a shade is unfairly 
thrown over books of nearly equal abihty Why, for 
instance, should only fou: of Hugh Millers books be 
quoted under the head of Geology, and only two of those 
of the Geikies ° 

Of course this mischief incieafes as the greatness and 
importance of the subject incieases It 15 easy to cite all 
the books devoted to an account of New Zealand, but 
useless to attempt to give a full list of those which bear 
upon Europe or Asia This catalogue carefully divides 
Afiica into Cential, “East, North, South, and West, and 
quotes ninety-four works upon it, while upon America 
seventy-four make up the selection The literature of 
Edward IV may be fully compiled in a few titles, yet the 
forty-five works relating to Charles I and II do not 
nearly exhaust the books directly touching upon matters 
of that period, and sixteen works upon the English 
Commonwealth 1s not a great number to refer readers to 

Such a collection of books as the Halifax Library must 
have its deficiencies Why are there only two books 
on the cruise of the Challenger, neither of them Sir 
Wyville Thomsow’s, whose name 1s not to be found? 
And if Lardner’s Cyclopedia entue is not now thought 
indispensable, surely Thirlwall’s “Greece” and some 
of his later books ought nét to have been passed 
over bg 

It is difficult to see the advantage of the puzzling sub- 
stitution in this, catalogue of A for 10,000 It saves 
nothing till 10,000 1s reached, and as $00n as 11,000 1s 
reached if takes up more rooM than the figure which re- 
quires no explanation We are told that the Catalogue 
enumerates 25,000 vols , but noMwhat substitute 1s made 
or to be made for 20,000 Again, 1f a —@™ ised to save 

rinting an authors name a second time, why should 
‘Capital and Labour be printed in full nineteen times, 
or “ United States” 125 

The punting has been unusually well corrected, but we 
are .nchned to ask, werathe “wines of Cyprus” m the 
head of the c8mpiler when he quoted Mr “ Cyprus” 
Redding as the author of “ Modern Wines’? 

The date of 1882 on the title-page, while the quarterly 
reviews come down to the bound vols for 1883 with tables 
of their contents, is Explained by the first part of the work, 
consisting of a catalogue of the novels and books in the 
juvenile department which were “most in demand,” being 
issued at the earliest date possigle, Part II contamung all 
the more important classes not being completed till this. 

od æ 
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year It leads to a%eflection on the inevitable incomplete- 
ness of a catalogue, Thereis no pause in the publication 
of books In spite of the most careful filling up of the 
lists of missing books by the hbrarian, and the most 
liberal expenditure by the Committee, hundreds of new 
books mugt have come out, and a large proportion of them 
added to a hbrary, between the time when the last title is 
handed to the printer, and the tıme when the first out- 
sider can purchase his catalogue and examine what are 
the treasures kept in store for hım And ın no production 
of industry, not even in ladies’ adornments, 1s novelty so 
important a recommendation as in literature The dis- 
heartening reduction of pfices in secondhand catalogues, 
not of three-volume novels only, but of laborious and 1m- 
portant works, is a proof of this <A greedily read daily 
press makes it inevitable Any printed catalogue, there- 
fore, with all the books in due order, must be deficient of 
the favoumite, if not of the most important books which 
the library contains Catalogues therefore in general 
should be printed hike the most fugitive of literature, and 
be renewed as frequently as possible <A card-catalogue 
alone can be kept on a level with the stock of books A 
frequent publi@ation by a large library of a list of its new 
purchases, sold at a remunerative price to students and 
luxurious readers, woulde make a library popular among 
those with a strong appetite for reading, while ıt would 
not lead tothe olde: tenants of the shelves being forsaken 
by the crowd 

In most public hbraries an effortis made to combine 
the functions of the old collection of books with that of 
the dispensary of useful or pleasing thought, by having 
two departments The*books more deserving of the old 
feeling of preservation are wisely placed apart with real 
works of reference to form the Reference Department 
A mischievous result of this arrangement usually 1s 
that it makes books of greatest intrinsic value and for- 
bidding costlmess least availabl® to the impecunious 
student The Halifax Catalogue avoids this by arranging 
all together ın one alphabetical hst, marking each of the 
reference books with an Æ, and leaving the question of 
lending them out practically to the discretion of the 
librarian or Committee We strongly approve of this 
method and of liberality in working ıt, and recommend it 
to the notice of othe: libraries W ODELL 





THE “IDENTISCOPE” 


e 

JT appears from the Pall Mall Gazette of October 21 
that there 1s a prospect of “a campaign bemg run 
in the country ” on behalf of the “ Claimant” by “ six of 
the best orators whom money®can collect, supplied 
with a hundied identiscopes” These are optical instru- 
ments, containing on the one side a drawing made fiom 
a portiait of the Gindoubted Roger TicHborne, and on the 
other side a diawing mawle from an equally ‘undoubted 
portrait of the Claimant taken nineteen years later, and 
the arrangement 1s sudů that on looking into the instru- 
ment theax'ravamg., combine into one This, it 1s mam- 
tained, leaves no doubt that the two portiaits are those of 

one and the same individual 
The mote important of the questions raised by this 
announcement 1s whether the fact of two genuine poitiaits 
blending harmoniouslyeinto a syngle resultant 1s stringent 
evidence that the portraits refer to the sam® person Those 
who have examined the optical combinations and photo- 
graphic composites that ] have exhibited at various times 
will know that this is not the case Those who have not 
seen them and caie to know more abbut the subject should 
look at my “ Inquiries into Human Faculty ” (Let me take 
this opportunity of correcting an error there The full and 
profile composite libelled “two sisters,” 1n the middle of 
the upper row of the fréntisptece, 1s really one of three 
sisters I had made many composites Of the family, and 
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by mistake sent the wrong one to the printer) The reason 
why photographic portraits blend so well together 1s 
that they contain no sharp lines, but only shades The 
contour of the face 1s always blwrred, for well-known 
reasons dependent on the breadth of the object-glass , 
even the contour of the 1ris in an ordinary photographic 
print looks very coarse and irregular when it 1s examined 
by a low-power microscope On superimposing a second e 
portrait, the new shades fall in much the same places as 
the former ones, wherever they oveilap they imtensify 
one another, where they do not overlap they leave*a 
faint penumbra which has usually a soft and not un- 
pleasing effect Judging from abundant experience, there 
would be no difficulty in selecting photographs of many daif- 
ferent persons that should harmonise with the photograplt 
of the Claimant, and ıt would be amusing to try strange 
combmations I could suggest one that I think would 
succeed excellently it 1s of a certain distinguished member 
of Her Mayesty’s but I must be discreet, though pro- 
bably if I ever come into possession of suitable photographs 
I may make a private experiment 

It seems, however, that the identiscope ıs not intended 
to be used to combine repioductions of the actual photo- 
graphs, but only drawings in bold lines that have been 
made from them The photographs, 1t 1s to be presumed, 
do not agree in aspect, so drawings are made from them 
that do so, the diameter of the iris being used as the scale 
unit of the breadth and length of the features, in making 
the drawings Although the diameter of the ins is 
spoken of as an invaluable unit for exact reduction, its 
disadvantages appear to be great (1) Its vertical dia- 
meter was, I suppose, not used, because in the large 
majority of cases the upper part of the iris is covered 
by the evelid (2) The horizontal diameter ıs un- 
available unless the eye of the sitter was directed 
straight at the camera, otheiwise the iris 1s seen mm 
perspective, and its breadth 1s reduced by an unknown 
amount (3) One eye is perspectively larger than the 
other, unless the face was set é1uly square to the optical 
axis of the lens, 1f not, ıt would be necessary to measure 
both eyes and to take a mean, this is a*1equirement to 
which I have as yet seen no allusion (4) The diameter 
of the iris 1s only about 1/25th part of the length between 
the chin and the vertex of the head, consequently any 
minute error in its measurement would be largely multi- 
plied when applying ıt as a unit (5) The diameter of the 
iris m a photographic print does not, as I have already 
implied, admit of accurate measurement The identi- 
scope appears to be the same as an instrument sold some 
years ago, and of which I have one now by me The 
description printed on it is “E Wolf and Sons’ patent 
Limnoscope, fo. copying drawings, designs, &c” I bought 
it for the purpose of experiments with composites, and 
tried many modifications of its principle, but other plans 
proved so much better that I discarded ıt The principle 
is easily realised by any one who cares to place a table 
by a closed window and then to go out-of-doors with an 
open book in his hand, which he must hold hormomially 
by the side of the window, at the level of the table He 
will then see through the glass an image of the book ( 
“Pepper’s vhost,” ın short) resting on the table The 
reflected image 1s so faint that the direct image has to be 
dimmed Yellow glass serves this purpose The hmno- 
scope 1s not suitable for combining ordinary photographs 
because the reflected portrait 1s reversed , the left side 
of one face 1s combined with the nghwof the other 
Much better instruments exist for making optical com- 
binations , I have described them in my book 

I conclude as follows First, that the fact of two photo- 
graphic portraits blend.ng harmoniously 1s no assurance 
of the identity of the persons portiayed Secondly, 
when drawings made from portraits are shown to Blend ıt 
does not follow that the portraits from which they were 
drawn would blend equally well And lastly, the photo- 
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graphic print of the iris of the eye does not afford a 
trustworthy unit of measurement 


% FRANCIS] GALTON 





ON THE ALGIC FLORA OF THE ARCTIC SEAS 


MONG the fields of research opened to science by 
the Swedish Arctic expeditions of recent years the 
botanical one is that which has been cultivated the most 
assiduously and with the best results Tne contributions 
which Swedish men of science have made to our know- 
ledge of the flora of the Arctic regions are varied as well 
as important They embrace the higher as well as the 
lower forms, both the species invisible to the naked eye as 
well as those of greater size, and the varieties hidden in 
the lap of the ocean as well as those which the student 
encounters on Zerra firma Swedish botanists have par- 
ucularly increased our knowledge of the remarkable flora 
of the sea Thus instead of, as only a few years ago, our 
being ignorant as to whethe: there really was a floia at 
the bottom of the Arctic seas or not, we are now moie 
familhar with the alge flora of these regions than many 
another in far more southern latitudes 
Of the Swedish botanists who have particularly devoted 
their time and energy to the study of the flora of the 
Arctic seas I must mention the following gentlemen, mem- 
bers of the Royal Academy of Science of Stockholm 
Messrs J G Agardh, P T Cleve, F R Kjellman, 
and E G Kleen The reason which specially piompts 
me to discuss this subject here ıs the recent appearance 
of an important work by one of these algologists, Prof 
Kjellman, viz “ Norra Ishafvets Algflora,” with thirty-one 
illustrations, which forms part of Noidenskjold’s “ Vega- 
expeditionens vetenskapliga 1akttagelse1,” a work which 
has from time to time received favourable mention in 
this journal 
Prof Kjellman has, as the 1epresentative of botany, and 
particularly the branch termed algology, participated in 
four Arctic expeditions, during which he has visited Fin- 
marken, Spitzbergen, Novaya Zemlva, 11 Europe, and 
long stretches of the coast of Sibeiia,in Asia Two of 
these expeditions, the one to Spitzbergen, 1872-73, and 
the Vega Expedition, 1878-80, were attended by winter- 
ings in the Arctic regions, during which time Prof Kjellman 
enjoyed an opportunity, never before accorded to an algo- 
logist, viz that of studying the flora of the sea af afl 
stasons His alge flora, in consequence, not only forms 
a complete index of the species and vaneties of the 
algze of the Arctic seas, their form, construction, and 
geographical distribution, but ıt gives us also an insight 
Into the vital functions of these plants, and explains to us 
the conditions under which they exist I intend in this 
paper to refer briefly to the present position of this science, 
to which Prof Kyellman has contributed such a great 
share 
The Arctic Ocean covets, geographically speaking, the 
sea north of the Polar Circle Within this area there 1s, 
hosPewer, a vast tract of sea where there 1s no Ice either 
winter or summer This is the sea around Northern 
Norway through which the Gulf Stream flows On the 
*other hand, there are tracts south of the Polar Circle which 
rival the coldest parts of the Arctic Ocean on the point 
ofice To these belongs, in the first instance, the part of 
the Atlantic washing the south-eastern shores of Green- 
land, which receives from the nerth a cold Polar current 
full of icebergs 
From a hydrographical point of view however, the Arctic 
Ocean ıs far more naturally limited 1f we deduct from it 
the part around Noithern Norway and add to it the sea 
around Southern Greenland From a botanical point of 
view, too, the Arcttc Ocean is thus limited in a more 
natural manner To the part of the Arctic Ocean cut off 
by this arrarfrement Prof Kjellman proposes to assign 
the name “ The Norwegian Polar Sea,” and in the work 


referred to above he deals with the elgz flora of the true 
Arctic Ocean, according to the hydrographical and botani- 
cal theones, as well as that of the Norwegian Polar Sea 
As the conditions under which the flora of the true Arctic 
Ocean lives lend to the same a heightened interest, I will 
discuss this flora at more length, and finaily add some 
words on that of the Norwegian Polar Sea ®© 

In a sea like the Arctic Ocean, where ice 1s found in 
large quantities all the year round, it seems, at first sight, 
that no flora could exist, and it is, indeed, true that great 
parts of the Arctic Ocean are, botanically speaking, mere 
deserts, but this 1s not caused, as I will preséntly show, 
by the low temperature of tl seg, but by other causes 
Strangely enough, some alge have become accustomed 
to be surrounded by a medium the temperature of 
which never, or at all events but seldom, rises above 
freezing-po:nt, and in many instances they have indeed 
flourished greatly therein, of which their luxuriant growth 
bears evident proof 

When I just said that large tracts of the Arctic Ocean 
are botanically deserts, I did not thereby mean that the 
deepest parts of the sea were void of flora, as this 1s really 
the case in all, even the warmest, parts of the oceans 
of the globe The alge: fiora is only to be found within a 
smaller or laiger belt along the, coasts of the continents 
and islands, and even within this belt, where the depth 
does not prevent the existence of algæ, they are not found 
everywhere Another condition too must be present for 
the existence of algee, viz that the bottom be rock, boulders, 
or marine shells, in brief, formed of large objects which 
can serve as “moorings” for them Thus, where the 
bottom ıs sand o1 clay the regular alge flora is absent 
In the eastern parts of the Arctic Ocean the latter kind 
of bottom is very common Nearly along the entire coast 
of Siberia, and nf long stretches near Novaya Zemlya and 
Spitzergen the bottom :s formed of fine sand and clay. 
Algz are “here sougltt in vgin, as they are, in fact, in 
localities with a similar bottom all over the world Only 
on the north and north-western coasts of Spitzbergen, and 
in several places along the west coast of Greenland, the 
bottom consists of such hard materials as are favourable 
to a copious alge flora 

This explains to a great extent the existence of the 
botanical deserts, referred to above, in the Arctic Ocean, 
but there are also other causes Before I deal with these, 
however, I must explain the manner mn which the bottom 
of the Arctic Ocean 1s divided according to the flora at 
various depths, ag suggested by Prof Kjellman 

He distinguishes between three bottom regions, viz the 
ietloral, or what may be called the upper shore-belt, the 
sitb-lattor al, or lower shore-belt@and the e/¢fora/, or deep- 
sea belt Tne upper shore-belt embraces that part of the 
bottom which lies between the neap and high tides, the 
lower shore-belt_the part that stretches from the former 
down to a depth*of 36 metres, and the deep-sea belt the 
part below the latter depth @ 

Of these three belts, one, the uppe: belt, contributes 
greatly, and in a striking manf€r, to make parts of the 
Arctic Ocean flora-less Wuthin far theglargest parts of 
the ocean th:s belt 1s void of allevegetation, and the cause 
of this is easily discovered It hes in the ice Thus 
every winter a girdle of coarse, firm ice 1s formed along 
the coast, and near the shore reaches to the bottom 
In some places this ice hes all ghe year round, and in 
others it certaenly disappeais, but generally late in the 
season At Cape Chelyuskin during the Vega Expe- 
dition the “ice-foot,” viz the shore-ice, Was lying firm 
at the end of August Where the land-ice thus remains 
thioughout the sumfher no algæ can,of course, develop, 
and where it disappears only in the autumn the time 1s too 
short to allow of any growth 

Nearly as detiimental to the flora as the land-ice are 
the broken-up ice-masses, whic during the summer are 
driven hither an@ thither by winds and waves These 
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drift-ice masses grid the upper shore-belt to such an 
extent that every vestige of vegetation is decimated, if not 
entirely destroyed “The tide contributes also greatly to 
increase the disturbing influences of the ice, as by this 
phenomenon the area of shore exposed to the action of 
the ice becomes greatly increased, and by the circum- 
stance thatthe ice-masses are thereby kept in constant 
motion Not even in the winter are the 1ce-masses 
at rest along the shore During the wintering of the 
Swedish expedition at Spitzbergen at the northernmost 
promontory of that island the sea outside the station, 
Mossel Bay, was covered with hard, coarse ice, some 
twenty miles in breadth “Still throughout the wintering 
a grating sound was heard from the ice, caused by the 
rubbing of the ice-floes and icebergs against each other as 
they moved backwards and forwards, or rose and fell That 
a similai action would greatly affect the bottom of the 
sea $ quife evident, particularily as most of the shores of 
the Arctic ( cean are void of the protection afforded by 
islands and fjords ‘The latter contiibute to increase the 
detrimental effect of the ice on the alge flora On an 
open coast the action of the ice is, of course, more violent 
than where it s protected by islands For this reason 
the upper shore-belt ıs nearly everywhere in the Arctic 
Ocean void of algæ wherg there are no protecting islands, 
as, for instance, on the shore of North-Western Spitz- 
bergen, on a few places at Novaya Zemlya, and particu- 
larly at the west coast of Greenland 

Another circumstance which greatly contiibutes to the 
poorness of the alge flora ın several parts of the Arctic 
seas north of Asia 1s the biackishness of the water, caused 
by the great Siberian rgers The water of the surface 
here consists of two paits rivei-water and one part sea- 
water, a condition which 1s very detrimental to the 
development of algz ° 

The total absence of light in certam parts of theeArctic 
regions during a very great part of the year also arrests 
the giowth of certain alge which love the hght The 
scarcity of gieen algze 1s, no doubt, due to this cncum- 
stance 

It is natural to assume that the temperatue of the 
Arctic seas 15 low, but it is really lowe: than is generally 
believed Thus, dunng the warmest part of the year, in 
the month of July, thé mean surface temperature is from 
+o 11 C in the American Arctic Sea to + 3° 3and 4° 33 
in the sea around Spitzbergen and the Murman coast, 
and it decreases greatly with the depth At the depths at 
which the algæ flora 1s richest, ıt never uses above o° C 
That many species of algæ are excluded from the Arctic 
seas by this low temperature is evident It 1s, indeed, to 
be wondered at that ther® aie algæ in these icy waters at 
all, but that there are really many I will presently show 

From what I have thus said, it appears that the algæ- 
covered spots in the Arctic seas aie, so to speak, oases in 
the great Polar Wate: desert Let us Row examine the 
conditions of the flora in tese oases Most of¢hem have 
but a poor and sparse vegetation This is particularly 
the case in the Siberiar®eas and the eastern part of the 
Kara Seamands some extent, in the western part of the 
Kara Sea, the eastern epait of the Murman Sea, the 
Spitzbergen Sea (the sea to the east of Spitzbergen), and 
the Greenland Sea (the sea between Greenland and Spitz- 
bergen) Even where the quantity of alge is greatest 
within this area, 1t 1s much less than in the richest parts 
of the Atlantic Ocean Inthe Western parsof the Murman 
Sea and the White Sea the vegetation 1s not so poot (ac- 
cording to Chr Gobi, “DieAlgen flora des Weissen Meeres 
und der demselben zunachst hegenden Theile des nord- 
hchen Eismeeies, 1878) It 1s richest in Baffin’s Bay, 
on the west coast of Greenland The greatest authority on 
the natural history of Greenland says on this pomt “Just 
outside the coast of Greenland the sea-bottom ıs covered 
with a forest of giant algte, with leaves from 12 to 16 feet 
m° length and half a foot in width, Besides which the 
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stones are everywhere covered with coral-like layers (coral 
algæ)” The algæ flora in this spot ıs, thereforg, copious, 
and 1s far ın advance of those in other parts of the Aretic 

Ocean od 

I have already said that the bottom ôf the Arctic Sea may 
be divided botanically into three belts, viz the uppt: shore, 
the lower shore, and the deep-sea belt Of these the first- 
named ts the poorest, the algæ oases here ‘being few and 
limited, the vegetation poorin individuals, and the algee very 
small The west coast of Greenland, with its fjords and 
islands, alone forms an exception inthisrespect The uppey 
belt here often produces brown algze of considerable size 
(Fucacez), while even green and red are not wanting 
The deep-sea belt ıs, like the upper one, poor in species 
aud individuals Dung the Swedish Arctic expeditions 
only six species have been discovered m this belt, and 
all of these lived at a considerable depth, one (Pézlota 
pectinata, Gunn) even at a depth of 270 meties The 
principal flora of the Arctic Sea belongs, however, to the 
lower shore-belt This belt eve: ywhere possesses the largest 
and the greatest number and variety of algæ Its charac- 
teristic forms are two, viz leaf-weed algæ (Lamznariee) 
and coral algæ (Corallinacee) They cover large areas 
of the bottom, and appear in close masses rich m indi- 
viduals, which attain a great size The leaf-weed alge 
make the greatest impression , they derive their name 
from the circumstance that they carry a large leaf at the 
top, which 1s shed and renewed annually All species 
belonging to this family are large algz, some of them 
attaining a length of 4 metres, and the top leaf a width 
of metre They are the ¢vees of the sea, and resemble 
those on Jand by giowing together in forests These are 
the algæ which in the Arctic Ocean attain the gieatest 
size and cover the largest area, and so greatly contribute 
to the general habitus of tbe flora of this ocean that one 
might justly call ıt the “ Ocean of the Laminariez ” 

Next to the Laminariez the Corallinacez are the most 
important These alge form one of the wondets of the 
terrestilal flora Any one who thus sees them for the first 
time would think that they were real corals o1 some kind 
of stone They are—as they appear in the Arctic seas 
perfectly hard, being impregnated with chalk, and have ə 
peculia: soft rosy o1 grayish-red colour In form they 
vary between the Jaminated and the bushy Often, too, 
they appeai as detached ballss which have on then surface 
shorter or longer branch-like projections These balls may 
attain a diameter of 20 centimetres, as, for instance, mn 
Lithothamnion glaciale (Kjellm }, and appear m certain 
places in the Arctic seas In enormous quantities On the 
shores of Spitzbergen and Novaya Zemlya, foi instance, 
the bottom of the sea 1s fo1 miles covered by deep layers 
formed of such balls, which, as Piof Kjellman re- 
maiks, must be of great mmportance in forming fresh 
earth-crusts All the other species of alge play a very 
subordinate rvé/e compared with the Laminaieze and 
Corallinaceze They are certainly, as regards variety of 
forms, superior to these latte1, as the leaf-weed alge 
possess only twenty species and the coral alge wine, 
while other Arctic algee—with the exception of Diatém- 
acesze—have as many as 145 species In spite, however, 
of the abundance of the species of the latter, they make» 
but little 1mpiession ın the alge flora, as they are either 
too small, or too few ın the number of individuals This 
being the case, 1t 1s only natural that the Arctic sea-flora, 
paiticularly owing to the predominance of the Laminariez, 
ıs monotonous in ıts appearance This does not indeed 
apply to form alone, but also to colour The colour 1s 
really sombre, the brown colotr of the Laminanez pie- 
dominating The lighter-brown shades are almost entirely 
wanting The red alge (/7/orzdecz) are not very prominent, 
with the exception of the coral algz within their special 
sphere, and their colour is not, as I have observedyof the 
strongest or purest The chlorophyll algeamre very insig- 
nificant The many variations f green—from the freshest 
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grass green to the white and yellow green—which give 
such 1ichpess of colour to the vegetation in the Atlantic 
Ocean, are almost entirely absent in the Arctic seas 

I have already mentioned that leaf-weed and coral 
alge attain a great size in the Arctic Ocean This 1s 
also the*case with a considerable number of other Arctic 
alge. Thus, the brown algæ, eg Des-narestia aculeata, 
L, and Dichloria viridis, Muller, and the 1ed alge, 
Delesseria sinuosa, G and W,and Aalosacczon ramen- 
taceum, L , as well as the green agæ, Monosti oma Blytt2, 
Aresch , and Chetomorpha melagomum, N and M , show 
à high degree of development, a fact which proves that 
these algæ not only endure, but are qute at home ın, the 
Polar water 

Another feature of great interest relating to the subject 
are the biological conditions of the alge flora Algæ 
which conclude their existence in a single year are either 
wanting, or at all events very few Nearly all Arctic algæ 
live several years, and in order that they may be able 
to effect the work of propagation and nourtshment 
with the little supply there 1s of heat and light, their 
organs are in operation during the dark as well as the 
light season Whilst wintering at the northernmost part 
of Spitzbergen in 1872-73, Prof Kjellman observed in the 
middle of the winter, viz at a tme when the sun was 
lowest and the darkness therefore most intense, that a 
considerable development and growth of the organs of 
nourishment took place, while, as regards the organs of 
propagation, he found that it was just at this season that 
they were most developed Spores of all kinds were pro- 
duced and became mature, and they developed into splendid 
plants The Arctic alge therefore present the remark- 
able spectacle of plants which develop their organs of 
nourishment, and particularly their organs of propagation, 
all the year round, even dung the long Polar night, 
growing 1egularly at a temperature of between —1° and 
— 2° C, and even attaining a great size at a temperature 
which never rises above freezing-point 

The result at which Prof Kjellman arnved with regard 
to the development of thë Arctic flora was this, that the 
algze flora of the Arctic Ocean ıs, contiary to the Phane- 
rogamic flora, Rot an immigrant flora, but that its origin 
lay in the Polar Sea itself This theory 1s, he believes, 
proved by the facts that (1) the Arctic alge flora is nich in 
endemic species, these being not fewer than 37, or 22 per 
cent of the whole flora) , and that (2)there are many species 
found both in the Northern Atlantic and the Pacific Oceans 
a large percentage of which reaches very far north in the 
Arctic Sea, and which have attained a high degree of 
development there, being characteristic alge of the 
Arctic Ocean That the endemic species owe their origin 
to the Arctic Ocean cannot be doubted, and that the 
species referred to under (2) have been ouiginated there 
and gradually spread to the other two oceans 15 more 
than probable If this be so, Prof Kyje.Jman estimates 
the number of species whose ongin must be referred to 
the Arctic Ocean at 100, ze about 60 per cent of the 
entitg algze flora 

Fheft remain now but a few remarks to make on the 
algze flora of that part of the Arctic Ocean which has been 
gamed the Norwegian Polar Sea 

If suffic.ent notice be taken of the geographical position, 
this sea may be said to be the most favoured on the globe 
in the way of temperature Although north of the Polar 
Circle, and reaching thence to 72° N lat, it 1s never 
frozen, not even along the coasts? The mean temperature 
of the sea at tHe North Cape during the coldest season, 
viz March, April, and May, is +3°C, and during the 
true winter months, December to February, + 3°03 C If 
to this be added that the water 1s very salt, and that the 
bottom nearly everywhere consists of rocks or boulders, 
and that the coast is full of fjords and islands, every con- 
dition for the development of a nch alge fora is present 
And indeed the flora here ss more copious than in the 
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true Arctic Ocean There me no*large deserts here 
The upper shore-belt 1s covered with algæ, while brown 
algee (Pucace@) are found everywhere, sometimes less, 
sometimes more mixed with red and green ones The 
lower belt ıs the home of the leaf-weed algæ, most of 
which belong to other species than those oot the true 
Arctic Sea. The coral algz, too, are well represented, 
and even these differ from those of the true Arctic Sea 
In possessing brighter colours The number of red alge 
belonging to other groups is also greater than in the true 
Arctic Sea The total number of algz species in the 
Norwegian Polar Sea 1s 194, a number which 1s very 
great when we remember its fimited area There are in 
the true Arctic Sea, which 1s so much larger, only 174 
species 

With regard to the general character of the alge flora 
of the Norwegian Polar Sea, ıt must be described as a 
mixed flora made up of species belonging partly to the 
Arctic and partly to the Atlantic Oceans, and some en- 
demic ones Prof Kjellman believes, and in this I 
entuely concur, that the former are the original species 
characterist.c of the spot, and that they are remnants 
from the time when the Arctic Ocean wa larger than it 
is at present,ze during the Glacial period The Atlantic 
species have migrated during moie iecent times with 
the Gulf Stream, as they have by degrees become so 
prominent that the alge flora of the Norwegian Polar 
Sea must, on the whole, now be referred to the Atlantic 
Ocean 

It has already been said that the alge flora of the 
west coast of Greenland occupies a tiansitory position 
between that of the North Atlar@ic and that of the true 
Arctic Ocean According to W G Farlow (“ Marine 
Alge of New England and Adjacent Coasts,” 1881) this 
is far more the c&se with the alge flora of the northern 
parts of the United States, and it may be of interest to 
note that by the aid 8f the Rolar current flowing there a 
considerable number of true Arctic algæ have succeeded 
In penetiating to the forty-second degree of latitude, z 
the latitude of Central Italy, or perhaps more correctly 
speaking, have remained on the shores of New England 
from the very period when the Arctic Ocean eatended 
thither at the time of the Glacial Age 

ý VEIT BRECHER WITTROCK 
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NOTES 

WE aie glad to leain that the trustees have appomted Prof 
Newcom» Piofessor of Mathematics and Astiqnomy in the Johns 
Hopkins University, and that he” has agieed to accept the 
position The University befins the session with 273 students, 
of whom 160 are graduates, and the attendance 1s distributed 
well through all the departments Sir Wilham Thomson’s 
lectuies, asgnight be eapected, wage a gieat success 


THE followmg changes aie proposed to be made in the Council 
of the London Mathematical Societyo1 the ensuing session — 
Piof Sylvester, F R S, and Prof Greenhill®te néMinated to 
fill up the places vacated by the late*Prof Rowe and Mr W D 
Niven, FRS Mr J W L Glashe:, FRS, has been 
selected for the Presidentship while Di Henrici, F R S , Prof 
Sylvesta, F RS, and Mr J J Walka, F RS, have been 
nominated Vice-Rresidents “In consequence of Di Henrici’s 
not having yet ~eturned from his visit to Canada and California, 
it is not yet cei am whether he will deliver his retiring address 
at the annual meeting (November 13), or defe: its delivery to a 
later date in the sessi6n It ıs proposed? to present the De 
Morgan Memorial Medal to Piof Cayley, F RS, its first 
recipient, at the annual meeting 


LORD M'LAREN AND MR JOHN MURRAY, two of the directors 
of the Ben Nevis O®servatory, ascended Ben Nevis last we&k 
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and inspected the naw buildings which have been erected during 
the summei, and which were now declared open The new 
buildings include additional bedrooms and obseiving rooms, a 
towe: for exit during winter and for self-registering wmd instiu- 
ments, and a tourists’ shelter, the whole having cost over 2000/ 
The Observatory 1s now very completely equipped Provisions 
and stores for a year have been conveyed to the top, and the 
observers are now fully piovided foi in their long winter resi- 
dence Its just a yea: since the Observatory was opened, and 
during this time hourly obseivations have been taken day and 
night without a single beak Over 2000 peisons have ascended 
the mountain during the swmmer, and 1046 telegrams have been 
despatched by tourists to their friends in various parts of the 
world 


THE list of awards, medals, &c , made by the International 
Jupes of the Health Exhibition have been announced The 
total number of gold medals awarded 1s 278 , the Society of Arts 
present 11 medals The Society’s Siemens Prize for the best 
application of gas to heating and cooking has been awarded to 
Mr Thomas Fletcher Medals for meteorological instruments, 
diagrams, models, &c , have been awarded to Messsrs Casella, 
Negretti and Zambia, Richard Frères, and Richardson and Co 
For science teaching the Japanese schools have cared off 
medals, as well as Allan Glen’s Institute, Glasgow, the Oldham 
School of*Science, and the Ecole Lemonnier, Paris The 
Brothers of the Christian Schools have obtained in the Educa- 
tional Section two gold and two silver medals and two diplomas 
of honour i 


WE regret to announoe the death of Mı Robert Sabine, CE, 
the son-in-law of Sn Charles Wheatstone Mr Sabine, as our 
readeis know, has done good woik in ¢onnection with the 
applications of electricity 


MUCH interest ıs manifested, botl#in Canada and the United 
States, in the enterprise of Lieut W R Gordon, who was 
selected by the Canadian Meteorological Service for the expedi- 
tion to Hudson’s Bay, to establish stations for scientific observa- 
tions The woik has alieady begun, and at each of the seven sta- 
tions selected the usual meteorologica] observations will be made 
Heavy tides will be measured , the diift of water will be noticed 
and the conditions and state of the ice Cape Hope 1s the most 
important station, and heie a temporary magnetic station has 
been opened This first expedition has been provided foi by 
votes of 70,000 dollars by the Domimog Government for the 
puipose of obtaining reliable information as to the navigation of 
the Strait to the, Bay, and to decide upon the feasibility of the 
adoption of the route as a summer outlet for the produce of the 
Noith-West Each station party consists of two men and an 
Esquimaux interpreter, besides the office: in charge, and sufficient 
provisions and fel for fifteen months age supplied Lieut 
Gordon, the head of the prggent Expedition in tha Vepitene, has 
been foi ten years in the British Navy and five yeais in that of 
Canada He ıs accom@nied by Di Robert Bell, geologist, 
Charlesek Twe, of Winnipeg, hustoilographer, and seven 
officers The seven statiows are to be estavlished ın the following 
places, six on the Strait and one on the west shoie of Hudson’s 
Bay —The first at Cape Chadley, the second on Resolution 
Island, the third at Cape Hope, the fourth on the north bluff of 
the mainland or on one*of the Upper Savage Islands, the fifth on 
the south-east end of Nottingham Island, the sixth on the south 
side of Mansff#ld Island, and the seventh at Fort Churchill, on 
the mouth of the Churchill River 


IN the course óf a lengthy communication to Sn Arthur 
Gordon, the Governor of Ceylon, suggesting improvements in 
‘the public instruction of that colony, the Rev S Langdon advo- 
cates the establishment 8f a Universify in Colombo, on the 
ground that the Universities for whæh Sifighalese youth are now 


prepared are ill adapted to the requirements of Ceylon. The 
English University examinations aie, he says, gntended for a 
different class of candidates They tend to a total sepmiatign 
of the scholarly youth of Ceylon frgm their own classics in 
favour of those of Gieece and Rome The physical science 
references aie to examples found commonly in the British Islands, 
but rarely ın Ceylon With regard to the Cambuidge Local 
Examinations, the science master of the colonial Royal College e 
points out that in botany the Ceylon students are placed at con- 
siderable disadvantage compared with tnose in England, and 
suggests that the Cambridge Syndicate be requested to arrange 
that plants of tropical well-known ordeis of equal structural 
value be substituted for those given in England, and that answers 
to general questions, such as those referring to useful umber- 
trees, useful vegetables, and other plants of economic use, be 
recognised, 1f coirectly given for Ceylon, as of equal value with 
English answers He then selects, as an illustiation of the 
difficulty under which a Ceylon candidate labours, questions 
such as these —-Compare the daisy with the dandelion, com- 
pare the rose with the buttercup, descutbe a fir cone, &c , all 
easy enough for an English but not so fora Ceylon boy Thi» 
objection 1s stated to be true not only of botany, but also of 
other branches of natural science The complamt is that the 
higher examinations fo. which alone the youth of the colony can 
be piepaied are destitute of all local references, and aie there- 
fore neither calculated to develop o1 test an intelligent acquait- 
ance withthesubject Besides, as the masters can prepare for any 
one of fou foreign Universities (London, Cambridge, Calcutta, 
or Madias), there 1s little unity in the system of higher educa- 
tion Moreovei the expense of residing at one of these Uni- 
versities deters many students from taking a University degiee 
at all On the whole, the case made out by Mr Langdon in 
favour of a local University 1s, 1egaided from the pmely educa- 
tional point of view, a very strong one He sums up this poi- 
tion of his 1epoit by stating that the advantages of such a Uni- 
versity would be—(1) umity of dugher education, (2) a higher 
education adapted to Ceylon iather than to English requnements, 
(3) the correction of many present defects, especially the neglect 
of practical and technical studies, (4) the gianting of degrees 
nov only attainable with much expense, (5) the encouragement 
of vernacula: education 


COMMANDER CRAWFORD Pasco, R N , writing fiom Elstei- 
wick, Victoria, N S W , says —‘‘If at aX coast stations (light- 
houses, &c.) the tide was as regularly recorded as the barometer, 
&c, asceitaining, where: practicable, its force as well as direc- 
tion, and, monthly, one simultaneous obseivation made at a 
given time, to be called a ze; m day, simular to that at magnetical 
observatoures where the clocks weie set to Gottingen mean time, 
and for tidal purposes may be Greenwich, Washington, 01 any 
other meridian, I feel sure valuable :esults would be obtained ” 


WITH reference to the 1ecent expe:ments on daiecting 
balloons, M W De Fonvielle explained in a 1ecent pap@, with 
the aid of diagrams, an elongated balloon which could be steered . 
to the extent of being kept with the longest axis in the duection of 
a given curient, and could be made to ascend or descend by the 
use of horizontal propelling screws He fiuther explained an 
adaptation he proposed of M Dupuy de Lome’s device of 
placing an an pouch in the balloon to compensate for loss of gas 
so as to form ballast au-d¢hambets ın the elongated machine 


IT will be seen fiom our advertising eolatins that some friends 
and fellow-workeis of the late Frank Hatton desire to perpetuate 
his memory ın the creation of an annual prize in a branch of 
chemistry ın which he had distinguished himself at home We 


heartily commend the scheme to our readers å 


In the last number of the Agrecultural*Students' Gazette, 
edited by students of the Royal Agricultwal College, Cirencester, ° 
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will be found, besides the usual College news, ‘* Obsei vations on 
the @stride commonly known as Bot-Flies,” or warble flies, by 
Mass É A Ormerod, one of the lecturers of the College, also 
an interesting account of an eacursion to Sir J B Lawes’s expe- 
rimental farm at Rothamsted This little penodical holds a 
good place among college magazines, by the mte1est and value 
of its articles 


FROM a ieport by the head of the Japanese Meteorological 
Department on the two typhoons of August last which caused 
much loss of life and damage to pioperty, ıt appears that the 
Japanese have not had to wait long for a practical demonstra- 
tion of the wisdom of their recent step in mcreasing the number 
of telegraphic weathe: repoits from their meteorological stations 
to three daily Although the second storm tiavelled nearly 800 
mules in the couse of twenty-four hours, the parts of the coasts 
threatened 1ecerved, under the most unfavourable circumstances, 
several hours’ waining Mr Knuipping takes advantage of the 
occasion to recommend an addition to the number of signal 
stations which would bung them up to 150 or 200, and also to 
point out that Japan’s most recent possession, the Loochoo 
Islands, ıs a most important meteorological outpost, fo. about 
go pei cent of the typhoons which navage these regions are 
noticed there a day eather than in Japan 


IN reference to a recent note on the subject, Mr W Matteu 
Wilhams writes that in his ‘* Through Norway” (published 
in 1877) he stated on page 108 that ‘*the North Cape ıs 
usually described as the northernmost extremity of Europe , but 
this ıs not quite correct There ıs alow glaciated tongue of 
rock, called Mxzushyter odden or Knruskjacledden, about a mile to 
westward of North Cape, which projects farther north than the 
Cape itself” “Itis a misnomer,” he states, ‘fto call this a 
‘Cape,’ especially in the presence of magnificent capes which 
abound thereabouts (The perpendicular face of North Cape 1s 974 
feet high , others are above 1qQp9 feet ) It should not be for- 
gotten that neithe: Noith Cape no: this litte ambitious out poke 
is the northe:nmostepoint of the European covetezent This dis- 
tinction belongs to Nord Kyn, the North Cape and Knivskjae- 
lodden being on Magerv, an outlying island ” 


THE authorities of the University of Tokio have, we observe, 
instructed one of their officers to devote himself wholly to the 
study of seismic phenomena ‘The gentleman selected for this 
puipose, Mr Sekiya, 1s the Japanese Secietary to the Seismo- 
logical Society of Japan, and has alieady had much expeiience 
in earthquake obseivation, which has thus become an official 
study in that country 


A WRITER in atecent issue of the North Chira Herald dis- 
cusses the early Chinese notions of immortality In the most 
ancient, times ancestial worship was maintained on the ground 
that the souls of the dead exist after this life The present is a 

„pat only®f human existence, and men continue to be afte 
death what they have become before ıt Hence the honours 
aqsorded to men of 1ank in their lifetime were continued to them 
after their death In the earliest utterances of Chinese national 
thought on this subject we find that dual.ty which has remained 
the prominent feature in Chinese thinkmg eve: since The 
present life 1s hight, the future 1s darkness What the shadow 
1s to the substance the soul 1s to the body, what vapou is to 
water, bieath isto man By the process of cooling steam may 
again become water, and the transformations of animals teach us 
that beings infe1ior to man may live after death Ancient Chinese 
then believed that as there 1s a male and female punciple 
m all najme, a day and a night as mseparable from each 
thing in the uniweise as from the universe itself, so it 1s 
with man In the couse of Ages, and m the vicissitudes of 


e* 


religious ideas, men came to believe more definitely in the possi 

bility of communications with supernatural beings In the 
twelfth century before the Christian era 1t Was a distinct behef 
that the thoughts of the sages were to them a revelation from 
above The ‘‘ Book of Odes” fiequently uses the expression 
‘ God spoke to them,” and one sage 1s represented after death 
“ moving up and down m the presence of God in heaven” A 
few centuries subsequently we find fo. the first time great men. 
transferred in the popular imagination to the sky, it being. 
beheved that their souls took up then abode ın certain constel- 
lations ‘This was due to the fact that the ideas of 1mmortality 
had taken a new shape, and that the philosophy of the times 
regarded the stars of heaven as the pure essences of the grosser 
things belonging to this world The pure ıs heavenly and the 
gross earthly, and therefore that whichis purest on earth ascends. 
to the regions of the stars At the same time hermits and other 
ascetics began to be credited with the powei of acquiring 
extraordinary longevity, and the stoik became the animal 
which the Immon.als preferred to ride above all others. 
The idea of plants which confer immunity from death soon 
sprang up The fungus known as Polyporus lucydus was taken 
to be the most efficacious of all plants ın guaiding man from 
death, and three thousand ounces of silver have been asked for 
a single specimen Its 1ed colou: was among the circumstances 
which gave it its reputation, for at this time the fivecolous of 
Babylontan astrology had been accepted as indications of good 
and evil fortune This connection of a red colom with the 
notion of immoitality through the medium of good and bad luck 
led to the adoption of cinnabar as the philosophe’s stone, and 
thus to the construction of the whole system of alchemy The 
plant of ımmortal lfe 1s spoken of in ancient Chinese literature 
at least a century bef@re the mineral In correspondence with 

the tree of life in Eden there was probably a Babylonian tra- 
dition which found its w#y to China shortly before Chinese 
writers mention the plant of immortality The Chinese, not 

being navigatois, must have got their ideas of the ocean which 
surrounds ther woild from those who were, and when they re- 

ceived a cosmography they would receive it with ts legends 


Mr Sipnry OLLIFF has been appointed Assistant Curator of 
the Austiahan Museum, Sydney, New South Wales 


THE additions to the Zoological Society’s Gaidens during the 
past week .nclude a Vervet Monkey (Cercopithecus lalandu 6) 
from South Afiica, présented by Mr Thomas Eley, a Grivet 
Monkey (Cercopithecus griseo-viridis å ) fiom West Afiica, pe- 
sented by Mis K E Villiers, a Common Patadoxuie (Pa a- 
doxurus typus) from India, presgnted by Mrs L McArthur, a 
Hedgehog (Erinaceus europea), Buitish, presented by Mr C G 
Hopkins, a Laughing Kangfishe: (Dacelo gigantea} fiom 
Australia, presented ty Mis A M Packard #two Seed- 
eaters (Crithagra ——) fiom Sout™ Africa, presented by Mr 
W B Cheadle, FZS. a Mute Swan (Cygnus olor å), 
Euopean, piesented by Lady Siemens , a Common Chameleon 
(Chameleon vulgaris) from Noith Africa, a Common Viper 
(Vipera berus), British, presented by Mi F H Jennings, a 
Proteus (Proteus angunus), European, presented by Mr W J 
Miles , three Common Marmosets ( Hapale zacchus) from Brazil, 
six Canadian Beavers (Castor canadengs) from Canada, two 
Lesser Sulphm-ciested Cockdtoos (Cacatua sulphurea) fiom 
the Moluccas, deposited, a Talapoin Monkey, (Ces copithecus 
talapoin), an Allens Galago (Galago allent), a Thick-billed 
Pigeon (Treron macro kyncha), a River Jack Viper (Vipera 
7 kinoceros) fiom West Africa, two Hornd Rattlesnakes (Crotalus 
horridus) from Florida, purchased , four Hardwick’s Mastiguies 
(Uromastix hardwikw) from India, two Bengal Momtois 
(Varanus bengalensis) ffom Bengal, afNilotic Ciocodile (Croco- 
dilus vulgares) from Afhica,weceived in exchange ° 
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OUR ASTRONOMICAL COLUMN 


VARIABLE STARS g—Minima of the shont-peitod variable § 
Cancri may be expected about November 8, 9h 5m , November 
27, 8h 21m , and December 16, 7h 36m The latest observa- 
tions upon record were made by Schmidt m 1883 he found 
the star faint on March 12 at 7 2h and March 3r at 12 8h mean 
time at Ath®ns ‘The star does not appear to have been much 
observed of late years, and further observations aie needed as 
a check upon the period An abstract of Prof Schonfeld’s 
discussion on the fluctuations of this variable will be found 
m vol ix of the Vuertehahkrsschrift der Astronomeschen Gesell- 
schaft, p 226, he theire gives as elements 

Minimum = 1867 August g1, 14h 12 24m PausMT + 

(9d xth 37 75m) E 
The dimimution of light appears to commence about 8% hours 
before the minimum , about 13 hours afte: mmimum the star 
attains its usual brightness It 1s therefore a vanable of the 
Algal types The abstract of Prof Schonfeld’s memon 1eferred 
to above is a pretty full one the memoir itself is not to be 
found ın the libraries either of the Royal or Royal Astronomical 
Societies 

Considering the great loss which this bianch of observational 
astronomy sustamed in the death of Piof Schmidt, it 1s very 
satisfactory to fired that observations of variable stais are syste- 
matically made at several Contjnental observatories, including 
the important physical establishment at Potsdam, wheie Di 
Wusing is giving much attention to the subject In the year 
1883 he made upwirds of 380 series of observations on 38 
stars, including 24 of R Coionz, a stair which has been too 
much neglected Prof Safarik, Duector of the Observatory at 
Prague, made numeious determinations of the bughtness of 
some fifty stars during*the same year he mentions two maxima 
of U Geminorum, which we tahe to bea clerical erno: for minzma 
He fuithe: states that th® companion of S Orionis to 11 m, 
was invisible at the beginning of 1883, and continued so until 
April, m August it was again visible, and slowly attained 
10 9m, so that it 1s variable to the extent of Seveial magnitudes, 
and Prof Safanik adds, ‘‘ mogliche: wewe alterniren seme Eisch- 
einungen mit jenen von S$ Ouiogis ” Ithere is reason to suspect 
this, the star will obviously deserve close attention The com- 
panion precedes 2 §s , and is south o' 4 

The positions of S Cancri and S Orionis for 1885 0 are — 


RA NPD 

h m s j 
S Cancıı 8 37 22 70 33I 
S Orionis ~ 5 23 20 94 469 


Reference was made m a former column to the approaching 
maximum of x Cygmi about the middle of November 


WoLr’s CoME1 —A cuculai of the Vienna Academy contains 
elliptical elements of this comet by Dr Zelbr, which confirm 
generally the calculations of Piof Kiue$er and Mr $ C 
Chandler , the period of revolution is found to be 6 76 years, 
the perthelion passage Novgnbe: 17 6739 Greenwich M T At 
midnight on that date the comet will be ın RA 341° 50', 
N PD 92° 8, distant from the edith o 979 


THE SOLAR ECLIPSE OF MARCH 16, 1885 —The commence- 
ment of this eclipge will be visible just before sunset on the 
west coast of Ireland So faı as we aie awae, the only astro- 
nomical observatory at which # will be obseivable ıs that of Col 
Cooper at Markree, which 1s in charge of Mr Marth The 
first contact takes place there at Sh 43m 58s MarkreeM T at 
86° from rth pst towaids west, for directimage At Valen- 
tia the eclipse begins at 5h®40m 22s local mean time, at 82° 
from north towards west Particulars of the track of the annu- 
lar eclipse acioss the United States and Canada have already 
appeared in this column 





GEOGRAPHICAL NOTES 


AN interesting pamphlet, on the systems of wnting used by the 
various races which inhabited or still gnhabit the Philippine 
Islands, has just been published by Señor Pardo de Tavera 
under the title ‘“ Contribucion para el estudio de los Antiguos 
Alfabetos Filipinos ” It 1s illustiated with plates conta:ming the 
alphabets discussed, which gnclude those af the Tagals, Visayas 
or Bisayas, and the Battas This archipelggo offers a compara- 


me o 


Prof Blumentııtt of Leitmeitz has devoted much study and 
1esearch to the early history of the Spanish occupation of Luzon, 
and to the settlements of the Chinese and Japanese there during 
the sixteenth and seventeenth centuries, but since the publicags» 
tion of Jagor’s work nearly thirty years ago little that 1s generally 
known in Europe has been done to solve the varioug problems 
which the languages, races, and geography of the islands present 

In Spain there exists an important literature, chiefly of the last 
century, on the subject, and the works of Fiay Gaspar, Argen- 
sola, Bravo, and others should be a mme for the modern student 

The ethnology of the Negritos of the Philippines has been dis- 
cussed in Germany by Di Mundt-Lauf, but of the wild mounta 
tribes of the interior, and of those who are m a state of chronic 
war with the Spamands to the south of Ilolo, hardly anything 1s 
known There is a vague surmise that some of them (the 
Igorrotes of Luzon, for example) are descendants of Chmese 
pirates of the latter end of the sixteenth century, who having 
attacked the Spanish settlements were defeated, and fled to the 
mountains, where they took themselves wives of the natives and 
became the progenitors of a new race 


THE last number of the Zestschrift der Gesellschaft Jur 
Erdkunde zu Berl contains along paper by Piof Blumentritt 
on the Island of Mindanao, the second largest of the Philippine 
Islands, accompanied by an excellent map, based on numerous 
Spanish maps The wiiter enters at length inte the geography 
and ethnology of the island, dealing in successive sections with 
the mountains, hydrography, political divisions, population, and 
the eighteen tubes which inhabit it With iegard to the last 
section of his subject, Prof Blumentritt says that if we omit the 
few Ewmopeans, Creoles, Mestizos, and Chinese, the natives of 
Mindanao may be divided into Negritos and Malays The 
former are subdivided mto Mamanuas and Atas, while the latter 
aie composed of a senes of tribes which may be appioxmately 
placed according to then ieligion under thiee heads (1) the 
Visayas, o1 ** Old Christians”, (2) the mountain tribes, who 
are eithe. Pagans or Conquistas, (3) the Moros (Moois), who 
are Mohammedans The Visayas and Moors are late-comers ; 
the forme: arrived within the period of Spanish iule in the island 
from the aichipelago lying to the noith, which at present bears 
the name of the Visaya Islands, the Moros also came recently 
from Borneo and Ternate Om knowledge of the mountain 
tribes, says Piof Blumentutt, 1s not sufficient to enable us to 
state definitely what relation they bear to the Visayas, or to the 
head-hunteis of Borneo and Luzon In the following sections 
of his pape: the wiiter gives all the information available 1espect- 
ing these tribes, his sources being chiefly the reports of Spanish 
missionanes In many cases this information 1s of the vaguest 
possible desciiption In addition to the eighteen tiibes here 
mentioned, there are no fewer than fourteen States with mde- 
pendent Sultans amongst the Moro» of Mindanao 


THE same number of the Zeitschrift also contains a paper 
(with a wap) on the Loochoo Islands, by Hen Mullei-Beeck 
It appeais to be wholly taken from ieports furnished to the 
Japanese Government by an official who visited the archipelago 
several times for the purpose of investigation The paper adds 
little to out knowledge of the islands, because there ıs probably 
not a peat deal to know about them geographically By the 
way, Hei Muller-Beeck 1s in error ın attributing the name 
Tanschoten, as apphed to the seven islands of the northern 
group called Shichi-to, to the English This corruption is due 
to the Dutch, and hke many similai corruptions still retais its 
place in ou. Admuralty charts as the name by which the istands 
are known to Fuiopean navigators 


M Brau DE SAINT-PoL Litas, who, as 1ecently mentioned 
in NATURE, has been commissioned by the French Minister of 
Pablhe Instruction to make a natural history collection in Sumatra 
and Java, 1s an experienced traveller in those regions Not long 
smece he published a work on Perak, in the Malay Peninsula, 
and the tribes inhabiting ıt He has now issued another small 
volume on the Acheenese, Ander the title of ‘‘Chez les Atchés- 
Lohong” (Pans, Plon) Having made friends®with the head- 
man of Lohong, he was able to travel freely in that portion of 
Sumatia, and to observe the custsms of the natives Not long 
before, two of his countrymen were murdered in neighbourmg 
territory, through which, however, M Laias was allowed to pass 
He appears also to have travelled near the now notorious 
Tenom, where the unfortunate crew of the Vzsero were so long 
confined, and on the whole to have enjoye® advantages for 


ti¥ely virgin field to students m almo&t ever y bianch of inquiry | obtaimng infoimation about this Attle-known region—although 
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it lies within a few miles of the path of the greater part of the 
tiade of Eurppe with the Far East—than any previous traveller 
Theeapparently interminable war between the Dutch and the 

“Patives of Sumatra renders travelling or investigation in that 
marvellous island all but impossible to Europeans 


* 

AT a meeting of the Society fo. Commercial Geography of 
Paris, held on the 21st inst under the presidency of M Meurand, 
Dr Nes, of the Naval Medical Service, recounted the incidents 
of azecent journey fiom Saigon to the frontiers of Tonquin, 
and thence to Bangkok He travelled from tne basin of the 
Meikong to that of the Meinam, and refered in his papei to the 
vanous tribes met on the frontiers of Tonquin and Cambodia, 
and to the progress of England in Siam and Burmah The 
Society, we observe, now numbeis 1000 members 


THE following 1s a list of the papers arranged to be read before 
the Society for Commercial Geogiaphy of Oporto during the 
ensung winte: session -~Useful anımals of Portugal and its 
possessions, by M Togo, jun , crime from climatological and 
ethnological points of view, by M Veloso, the geogiaphy of 
the Azoies, by M Silva, the exportation of national products 
to Brazl and the Portuguese colonies, by M Gonsalvez, the 
climatological geography of the Portuguese colonies, by M 
Monteira, recent colonial treaties with England, by M de 
Sonza 


Felermann’s Mitthetlungen for October contains an aiticle on 
the south-westein portion of the province of Ciudad-Real, in 
Spain, with a map, by Hen Otto Neussel , one by Di Roukis, 
on the ethnogiaphy and statistics of Albania, based on a series 
of articles contiibuted to the Athens journal A4ropolzs, under 
the title of ‘‘ The Present and the Future of Albania,” by the 
late Greek Consul-General ın that country, a third pape. on 
Teiek 1s a tianslation of one read before the Caucasian section 
of the Russian Geographical Society by Hei Dinnik The 
“ Recent Information from Corea” is that published in Enghsh 
Blue-books as repoits from various consular officials who have 
lately visited the peninsula 


NOTES ON NITRIFICATION + 


[5 the following brief notes I propose to consider in the fist 
place the piesent positien of the theory of nitufication, 

and next to give a short account of the 1esults of some recent 
experiments condacted in the Rothamsted Laboratory 

The Theory of Nitrification —The piodi ction of nitrates m 
souls, and in waters contammated with sewage, are facts tho- 
roughly familiar to chemists It 1s also well known that ammo- 
nia, and varous nitrogenous organic matters, are the materials 
from which the nitric acid 1s produced Tull the commencement 
of 1877 ıt was generally supposed that th s format.on of mtiates 
from ammonia 01 nitrogenous organic matter was the result of 
simple oxidation by the atmosphere In the case of soul ıt was 
imagined that the action of the atmosphere was intensified by 
the condensation of oxygen in the pores of the soil , in the case 
of wateis no such assumption was possivle. This theory was 
most unsatisfactory, as neither solutions of pue ammonia, or of 
any of its salts, could be nitmfied ın the laboratory by simple 
exposure to an The assumed condensavion of oxygen in the 
pores of the soil also proved to bea fiction as soon as it was 
put by Schloesing to the test of expeizment 

Eaity m 1877, two Fiench chemists, Messis Schloesing and 
Munta, published pieliminaiy experiments showing that nitif- 
cation m Sewage and in soils 1s the result of the action of an 
organised ferment, which occurs abundantly in soils and in most 
pure wateis This entirely new view of the process of niti- 
fication has been amply confirmed both by the later experiments 
of Schiloesing and Muntz, and by the investigations of other 
chemists, amongst which ate those by myself conducted in the 
Rothamsted Laboratory 

The evidence for the ferment themy of nitiification is now 
very complete gNutrification in souls and waters .s found to be 
stuictly limited to the range of temperatnie within which the 
vital activity of living fe1ments 1» confined Thus mtufication 
proceeds with extreme slowness near the fieezing-point, and 
incieases in activity with a use in temperatnie till 37° are 
reached , the action then diminishes, anc ceases altogether at 
55° Nyfirfication 1s also dependent on the presence of plant- 


x A Paper by R Wéarington, read before the Chemical Section of the British 
Association at Montreal . 
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food suitable for organisms of low chaidtte: Recent exper- 
ments at Rothamsted show that m the absence of phosphates 
no nitrification will occur Further proof‘of the ferment theory 
1s afforded by the fact that antiseptics are fatal to nitrification 
In the presence of a small quantity of chloroform, carbon bisul- 
phide, salicylic acid, and apparently also phenol, nitrification 
entirely ceases The action of heat 1s equally onfi: matory. 
Raising sewage to the boilmg-point entnely prevents its under- 
going nitiification The heating of soil to the same temperature 
effectually destioys its nitrifymg power Finally, nitrification 
can be started in boiled sewage, or in other sterilised liquid of 
suitable composition, by the addition of a few particles of fresh. 
surface soil, am a few drops of a solution which has already 
nitrified , though without such a&ditian these liquids may be 
freely exposed to filtered air without nitrification taking place 

The nitrifying organism has been submitted as yet to but httle 
microscopical study ıt 1s apparently a micrococcus 

It is difficult to concerve how the evidence for the ferment 
theory of nitiification could be further strengthenede, it 19 ap- 
parently complete in every pait Although, however, nearly 
the whole of this evidence has been before the scientific public 
for more than seven years, the ferment theory of nitrification 
can haidly be said to have obtained any general acceptance , it 
has not indeed been seilously controveited, but neither has it 
been embiaced In haidly a single manual of*chemuistry 1s the 
production of saltpetre attııbuted to the action of a living fer- 
ment existing in the soil Still morg striking 1s the absence of 
any recognition of the evidence just mentioned when we turn to 
the literature and to the public discussions on the subjects of 
sewage, the pollution of river water, and othe: sanitary ques- 
tions The oxidation of the nitrogenous oiganic matter of river 
water 1s still spohen of by some as determined by mere contact 
with atmosphei.c oxygen, and the agitatiofi of the water with air 
as a ceitain means of effectmg oxidation, while by otheis the 
oxidation of nitiogenous organic mater in a uver 1s denied, 
simply because fiee contact with aun is not alone sufficient to 
produce oxidation How much light would immediately be 
thrown on such queStions if ıt were recognised that the oxidation 
of oigafiic matier m om vers is determined solely by the 
agency of é2/e, 1s strictly lanited tq those conditions within which 
life is possible, and ıs most active in those cncumstances in 
which hfe is most vigorous It is smely most important that. 
scientific men should make up then minds as to the real nature 
of those processes of ox.dation of which nitiification is an 
example Ifthe ferment theory he doubted, let further experi- 
ments be made to test 1t, but let chemists no longer go on 
ignormg the weighty evidence which hasebeen laid before them 
It 1s paitly with the view of caliing the attention of English and 
American chemists to the importance of a decision on this ques- 
tion that I have been induced to bimg this subject before them 
on the present occasion I need hardly add that such results as 
the nitrification of sewage by passing it through sand, or the 
nitrification of dilute solutions of blood prepared without special 
piecaut.on, are no evidence whatever against the ferment theory 
of mitification ITfitis to be shownethat nitufication will occur 
m the absence o” any feiment,gt 1s cleat that all ferments must 
be rigidly excluded during the experiments, the solutions must 
be steiihsed by heat, the apparatus purified in a similar manner, 
and all subsequent agcess of organisms cat ofully guaided against 
It 1s only expeximents made in this way that can have any 
weight in detiding the question @ 

Leaving now the theory of nititfication, I will pioceed to say 
a few wads, fistly, as to the dis@®bution of the nituifying 
oiganism in the soul, secondly, as to the sulamances@Phich are 
susceptible of miiification, thirdlys upon certain conditions 
having great influence on tke process 

The Distr tbutzon of the Nitrifying Organism mm the Sou — 
Thiee seues of experiments have been made on the distiibution 
of the nitrifying organism in the clay soil and subsoil at 
Rothamsted Adyantage wasetaken of the fact that deep pits 
had been dug in one of the experimental fields fo. the purpose 
of obtaining samples ofthe soil and subsoil Smell quantities of 
soul were taken fom fieshly cut suifaces on the sides of these 
pits at depths varying fiom 2inches to 8 feet The soil 1e- 
moved was at once transfered to a sterilised solution of diluted 
urine, which was afteiwards examined from time to time to 
ascertain if nitrification took place These expeiments ae 
hardiy yet compreted , the two earlier series of solutions have, 
however, been examined for eight and*seven months 1espectively 
In both these series the soy taken from 2 inches, 9 inches, and 
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18 inches fiom the cuffface has been pioved to contain the nitir- 
fying organism by the fact that ıt has produced mitnification in 
the solutions to which it was added, while m twelve distinct 
experiments made with soil fiom gieater depths no nituification 
has yet occured, and we must therefore conclude that the nitri- 
fying organism was not piesent in the samples of soil taken 
The thud sæies of experiments has continued as yet but thiee 
months and a half, at present no nitrification has occurred with 
soil taken below 9 inches from the surface It would appear, 
therefore, that ın a clay soil the nitnfymg organism 1s con- 
fined to about 18 inches from the surface , ıt 1s most abundant 
in the fusg 6 mches It is quite possible, howevei, that ın 
the channels caused by woims, oi by the roots of plants, 
the organism may occur et gitater depths In a sandy soil we 
should expect to find the organism at a lower level than in clay, 
but of this we have as yet no evidence The facts here men- 
tioned are in accordance with the microscopical observations 
made by Koch, who states that the micto-organisms in the soils 
he hes invastigated dimmish rapidly in number with an mcreasing 
depth , and that at a depth of scarcely 1 metie the soil is almost 
entirely fiee fiom bacteria 

Some very piac ical conclusions may be diawn from the facts 
now stated It appears that the oxidation of nitrogenous matte: 
in soil will be confined to matte1 nea the surface The nitrates 
found in the sub§oil and in subsoil diamage wateis have 1eally 
been produced in the upper layey of the soil, and have been 
cairied down by diffusion, ar by a descending column of water 
Again, in atlanging a filte 5 for the oxidation of sewage, it 1s 
obvious thats with a heavy soil lying in its natuial state of con- 


solidation, very little will be gained by making the filter-bed of 


considerable depth, while, if an aitificial bed 1s to be con- 
structed, itis clearly the top soil, ich in oxidising organisms, 
which should be excluively employed 

“The Substances susceptible of Nitrification —The analyses of 
sous and diamage waters flave taught us that the nitrogenous 
humic matter resultmg from the decay of plants 1s mtufiable , 
also that the various nitrogenous manmes apphed to land, as 
farmyaid manure, bones, fish, blood, lape-cake, and ammonium 
salts, undeigo nitrification m the soil Illustrations of hany of 
these facts from the results obgaied 18 the experimental fields 
at Rothamsted, have been published by Su J B Lawes, Di J 
H Gilbeit, and myself, in a recent volume of the Your nal of 
the Royal Agricultmal Society of England In the Rothamsted 
Laboratory, experiments have also been made on the nitrification 
of solutions of various substances Besides solutions containing 
ammonium salts and urea, I have succeeded m mititfying solu- 
tions of asparagine, milk, and rape-cake Thus, besides am- 
monia, two amides, and two forms of albuminoids have been 
found susceptible of nitiification In all cases i which amides 
or albuminoids were employed, the formation of ammonia pie- 
ceded the production of nitric aad Mr C F A Tuxen has 
alieady published in the piesent year two geries of experiments 
on the formation of ammonia and nitiic acids in soils to which 
bone-meal, fish-guano, 01 stable-manme had been applied , m 
all cases he found the forma@on of ammonia preceded the forma- 
tion of nitiuic acid o 

As ammonia is so 1eadıly mituifiable, we may safely asseit that 
every nitiogenous substance which yields ammonia when acted 
on by the organisms present in soul 1s also méifiable 

Cer ‘ain Conditions having Great Influence on the Process of 
Nits ification —If we suppose ®hat a solution containing a nitri- 
fable substance is supplied with the mtufymg organism, and 
with the varons food-congfRuents necessary for its growth and 
activity, We iapid@® of nitification will depend on a variety of 
circumstances -~(1} The degree of concentration of the solution 
is important Nutitfication always commences first in the weakest 
Solution, and theie 1s probably in the case of every solution a 
limit of concentiation beyond which nitrification is impossible 
(2) The temperature has gieat influence Nuituification pioceeds 
far mote rapidly in summer than uP winter (2) The presence o1 
absence of light 1s important Nitrification 1s most rapid m 
darkness , and m the case of solutions, exposure to stiong light 
may cause nitification to cease altogether (4) The presence of 
oxygen ıs of comse essential <A thin, laye of solution will 
nitrify sooner than a Yeep layer, owing to the larger piopoition 
of oxygen available The mfluence of depth of fluid is most 
conspicuous in the case of strong solutions (5) The quantity of 
nitrifying organism piesent has also a maiked effect A solu- 
tron seeded with a very smafl amount of organism will for a long 
umee exhibit no muification, the oigamism being (unlike some 
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other bacteria) of very slow growth A solution 1eceiving an 
abundant supply of the ferment will exhibit speedy mitrificauion, 
and strong solutions may by this means be successfully nitified, 
which with small seedings would prove very iefiactory The 
speedy nitrification which occurs in soil a1 moie speedy than m 
expeliments ın solutions under any conditions yete tied) 1s 
piobably owing to the great mass of nititfying organisms which 
soul contains, and to the thinness of the liquid Jaye: which covers 
the soil paiticles (6) The rapidity of nitrification also depends 
on the degiee of alkalinity of the solution Nutufication will not 
take place ın an acid solution, it ıs essential that some base 
should be present with which the nitric acid may combing, 
when all available base 1s used up nitrification ceases It ap- 
peaied of interest to asceitain to what extent nitrification would 
proceed in a dilute solution of urine without the addition of any 
substance save the nitiifying ferment As urea 1s converted into 
ammonium carbonate m the fist stage of the action of the fer- 
ment, a supply of salifiable base would at first be present, but 
would gradually be consumed The result of the experiment 
showed that only one-half the quantity of nitiic acid was formed 
in the simple urme solution as in similar solutions contaming 
calcium and sodium carbonate The nitufication of the urine 
had evidently proceeded till the whole of the ammonium had 
been changed into ammonium nitiate, and the action had 
then ceased ‘This fact 15 of practical impoitance Sewage 
will be thoroughly mtufied only when a sufficient supply of 
calcium carbonate, or some other base, ıs available If, instead 
of calcium carbonate, a soluble alkaline salt 1s present, the 
quantity must be small, or nitification will be seuously hin- 
dered Sodium carbonate begins to have a retarding influ- 
ence on the commencement of nitrification when its amount 
exceeds 300 milligrammes pei litre, and up to the present time I 
have been unable to produce an effective nitiification in solutions 
containing I 000 giamme per litie Sodium hyd:ogen carbonate 
hinders fai less the commencement of nitrification Ammonium 
carbonate, when above a certain amount, also prevents the com- 
mencement of nitiification The strongest solution in which 
nitiification has at piesent commenced contamed ammonium 
caibonate equivalent to 368 miulligrammes of mitiogen per 
litte} This hindiance of nitrification by the presence of an 
excess of ammonium carbonate effectually prevents the nitri- 
fication of strong solutions of urine, in which, as alieady men- 
tioned, ammonium carbonate 1s the®fist product of fermentation. 
Fai stionge: solutions of ammonium chloride can be nitified 
than of ammonium caibeonate, if the solution ef the forme salt 
is supphed with calcium carbonate Nitrification has in fact 
commenced in chloride of ammonium solutions contaming more 
than 2 gammes of nitiogen per lite 

The details of the 1ecent expeirments, some of the results of 
which we have now descuibed, will, ıt 1s hoped, shortly appear 
in the Journal of the Chemical Society of London 

Haipenden, July 21 


RESEAKCHES ON THE ORIGIN AND LIFE- 
HISTORIES OF THE LEAST AND LOWEST 


LIVING THINGS! 
II 


Bur the point of difficulty was B sermo The demonstration 
of its flagella was a task of difficulty which only patient pu- 
pose could conquer But by the use of om new Jenseg, and 
special illumination we—my colleague and I—were enabled to 
demonstrate cleaily a flagellum at each end of this deat of 
living organisms, as you see, and by the 1apid lashing of the 
fluid, alternately or together, with these flagella, the powerful, 
rapid, and graceful movements of this smallest known hving thin? 
are accomplished Of couse these fibies are inconceivably fine 
—indeed for this veiy 1eason ıt was desnable, if possible, to 
easi e it, to discover its actual thichness We all know that, 
both fo. the telescope and the micioscope, beautiful apparatus 
are made for measuing rfinute magnified details But unfor- 
tunately no instiument manufactwed was deMcate enough to 
measure @ereetly this fibie Ifat were measured it must be 
by an indirect piocess, which I accomplished thus —The 
diameter of the body of B termo, 1 e from side to side, may in 
different forms vay fiom the 20- to the 50-thousandth of 
an inch That is a measmiement which we may easily make 
dnectly with a micrometer Having asceitained this, ¢ deter- 
* ByRev W H Dallnger, LLD, ẸRS, FLS, PresRMS Con- 
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muned to discover the ratio of thickness between the body of the 
Bacterium agd its flagellum—that is to say, to discover how many 
ag es flagella laid side by side would make up the width of the 
y 
I proceeded thus ‘his is a complicated microscope placed 
on a tripdd, so arranged that ıt may be convemtently worked 
‘upnght Theieis aspecial instrument for centering and illuminat- 
ing On the stage of the instrument, the Bacterium with its 
flagellum in distinct focus 1s placed Instead of the simple eye- 
piece a camera lucida is placed uponit This istrument 1s so 
constructed that it appears to throw the mage of the object upon 
tlee white sheet of paper on the small table at the right hand 
where the drawing 1s made, at the same time that ıt enables 
the same eye to see the pencil and the nght hand In this 
way I made a careful diawing of Z ze: mo and its flagellum, 
magnified 5000 diameters Here 1s a projection of the drawing 
made But I subsequently avoided paper, and used under the 
camera a most carefully prepared surface of ground glass When 
the diawing was made I placed on the drawing a drop of 
Canada balsam, and covered it with a circle of thin glass, 
just like any othe. micioscopic mounted object This 1s a 
micro-slide so prepaied Now you can see that I only have to lay 
this on the stage of a microscope, make it an object for a low 
power, and use a screw micrometer to find how many flagella go 
to the making of a body The result ıs given in the figure you 
see that ten flagella would fill the area occupied by the diameter 
of the body 
In the cise chosen the body was the 1/204d0th of an inch wide, 
and therefore, when divided by ten, gave fo the flagellum a 
thickness of the 1/2oq000th of an English inch In the end I 
made fifty separ:te drawings with four separate lenses I 
averaged the result ın each fifty , and then took the average of 
the total of 200, and the mean value of the width of the 
flagellum was the 1/204700th of an English inch It will be 
seen, then, that we are possessed of instruments which, when 
competently used, will enable us to study the I:fe-histories of the 
putiefactive organisms, although they are the minutest forms 
of hfe I have stated that they were the mevitable accompant- 
ments of putrescence and decay You ‘eained fiom a previous 
ulustiation the general appearance of the Bacteria they are the 
eailiest to appear whenever putrefaction shows itself In fact, 
the pioneer 1s this—the ubiquitous Bactertum te mo The order 
of succession of the othe: fofms 1s by no means certain But 
whenever a high stage of dec mposition 1s 1eached a gioup of 
forms .epresented by these thiee will swam the flud 
These are the Monads, they me strictly pi trefactive organisms, 
they are midway ın size between the least and largest Bacteria, 
and aie, from then form and othe: conditions, more amenable to 
reseaich, and twelve yeais ago I resolved, with the highest power 
lenses and considerable practice m their use, to attack the 
pioblem of their ongin , whether as physical products of the not- 
living, o1 as the natur+] progeny of parents 
But you will iemember that only a mmute diop of fluid con- 
taining them can be examined at onetime This minute drop has 
to be covered with a minute film of glass not more than the 2ooth 
of aninch thick The highest lenses are employed, working so 
near as almost to touch the delicate cove: Clearly, then, the 
film of flu.d would rapidly evaporate anc cause the destiuction of 
the object studied To prevent this an ai1rangement was devised 
by which the lens and the covered fluid under examination were 
usedn an air-tight chamber, the an cf which was kept in a 
saturated condition , so that being hike a satmated sponge unable 
to tfkeain any more it left the film of fluid unaffected But to 
make the work efficient I soon found that there must be a second 
observe. Obseivation by leaps was of no avail To be 
“accurate ıt must be unbioken There must be no gap m a 
chain of demonstiation A thousand mishaps would occur in 
trying to follow a single organism thiough all the changes of 
successive hours to the end But, however many failures, it 
was evident we must begin on anothei form at the earhest point 
again, and follow it to the close “[ saw soon that every othe: 
method would@have been merely empirical, a mere piecemeal 
of imagination and fact When one observer’s ability to continue 
a long observation was exhausted, there must be anothe: at hand 
to take up the thread and continue it, and thustotheend I 
was fortunate mdeed at this time m securing the ready and en- 
thusiastic aid of Dr J J Dnaysdale, of Laveipool, who practi- 
cally Isved with me for the purpose and went side by side with 
me tothe work We admitted nothing which we had not both 
seen, and we succeeded e&ch othe: consecutively, whenever 
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needful, in followmg to the end the complgte life-histories of six 
of these remarkable forms 

I will now give you the facts in 1elatign to two which shall 
be typical We obtaimed them m enormous abundance m a 
maceration of fish I will not take them ın the order of out 
researches, but shall find it best to examine the largest and 
the smallest The appearance of the forme: 1s now before 
you It is divergent from the common type When seen in 
its perfect condition, avoiding the oval form, but ıt resumes it in 
metamoiphosis It 1s compaiatively huge m its propoitions, its 
average extreme length being the 1,oooth of an inch Its 
normal foim 1s rigidly adhered to as that of a rotifer or a crusta- 
cean Its body-substance 1s a stiuctureless sacode ° Its differ- 
entiations are a nucleus-like bodygnot common to the monads , 
generally a pair of dilating vacuoles, wh{ich open and close like the 
human eyelid, cen to twenty times in every minute, and lastly, 
the unusual number of four flagella That the powe: of motion 
in these forms and im the Bacteria 1s dependent upon these 
flagella I beheve there can be no reasonable doubt In the 
monads, the versatility, rapidity, and power of movemert are 
always couelated with the number of these The one before 
us could sweep across the field with majestic slowness, o1 dart 
with lightning swiftness and a swallow’s grace It could gyrate 
in 4 spiral, or spin on its axis in a rectilmear path hke a nfled 
bullet It could dart up or down, and begin, griest, or change 
its motion with a grace and power which at once astonish and 
entrance Fix.ng on one of tfese monads then, we followed ıt 
doggedly by a never ceasing movemént of a ‘‘ mechanical stage,” 
never for an instant losing it through all its wandenngs and 
gyrations We found that in the course of minutes, or of hours, 
the sharpness of its outline slowly vanish, its vacuoles disappear, 
and it lost its sharp caudal extremity, and was sluggishly 
amceboid This condition intensified, the amceboid action 
quickened as hee dep'cted, the agility of motion ceased, 
the nucleus body became stiongly developed, and the whole 
sarcode was in a state of vivid and glitteiing action 

If now ıt be shaiply and specially looked for ıt will be seen 
that the root of the flagella s/s, dividing henceforth into two 
separate pans At the same moment a motion 1s set up which 
pulls the divided paus asunder, making the mterval of sa:code 
to gow constantly greater betWeen them Dung this time 
the nuclear body has c mmenced and continued a process of 
self-divi-ion, from this moment the organism grows iapidly 
1ounder, the flagella swiftly diverge A bean-hke form 1s 
taken, the nucleus divides, and a constriction 1s suddenly 
developed , th s deepens , the opposite position of the flagella 
ensues, the nearly divided forms now vigorously pull in 
opposite duections, the constriction is thus deepened and the 
tail formed The fibre of sarccde, to which the consticted 
pait has by tersion been 1educed, new snaps, and two organ- 
isms go fiee Jt will have struck you that the new organism 
enters uponits career with only ¿wo flagella and the normal organ- 
ism is possessed of*fou. Butin a few minutes, thee or fom 
at most, the full complement were always thee How they 
were acquired ıt was the work of months to discover, but at 
last the mystery wis solved | The newly-fissioned form darted 
ineguiarly and rapidly for a Brief space, then fixed itself to the 
floor or to a rigid object by the ends of its flagella, and, 
with 1's body motigniess, an intense vin me? Sai was set up 
along the entre length of these exquisite Abies Rapidly the 
ends split, one nalf heing in eadi fibre set free, and the other 
remaining fixed, and in £30 seconds each entne flagellum was 
divided into a perfect pair ea 

Now the amoeboid state 1s a notable phegpmenoggshroughout 
the monads as precuisive of stnking change It appears to 
subserve the purpose of the more facile acquisition and digestion 
of food at a crisis And this augmented the difficulty of dis- 
covering futher change, ana only persistent effort enabled us 
to discover that with comparative rareness there appeared 
a fom in an amoeboid state that w&s umque It was a con- 
dition chiefly c@ifined to the caudal end, the sa:code having 
become diffluent, hyaline, and mtensely rapid gn the protrusion 
and 1etiaction of its substance, while the nuclea body becomes 
enormously enlarged These never appear alone, forms in & 
like condition are difffised throughout the fluid, and may swim 
in this state for homs Meanwhile, the d.ffluence causes a 
spreading and flattening of the sarcode, and -wimmuing gives 
place to cleeping, while the flagella violently lash In this con- 
dition two forms meet by appar@nt accident, the protrusions 
touch, and instan# fusiqn supervenes In the couse of afew 
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seconds there 1s no digconnected sarcode visible, and im five to 
seven minutes the o1ganism is a union of two of the organisms, 
the swimming being again 1esumed, the flagella acting ın appa- 
rent concert This may continue for a short time, when move- 
ment begins to flag and then ceases Meanwhile, the bodies 
close together, and the @yenots or vacuoles melt together, the 
two nucle. become one ard disappear, and in eighteen homs 
the entire b&dy of ‘‘eithe: has melted into other,” and a 
motionless, and for a time imegular, sac 1s left This now 
becomes smooth, spherical, and tight, being fixed and motion- 
less ‘This 1s a typical process, but the mingled weariness and 
pleasure 1ealised im following such a form without a brerk 
through all*the varied changes into this condition 1s not easily 
expressed m 

But now the utmost* power of lenses, the most delicate 
adjustment of light, and the keenest powers of eyesight and 
attention must do the 1est Before the end of six hours the 
delicate glossy sac opens gently at one place, then there streams 
out a glairy fluid densely packed with semi-opaque granules, 
just fanly Visible when their area was incieased six millions 
of times, and this continued until the whole sac was empty 
and its entue contents diffused To follow with our utmost 
poweis these exquisite specks wis an unspeakable pleasme, a 
group seen to roll from the sac, when neaily empty, were 
fixed and never jeft They soon palpably changed by appa- 
rent swelhng oir growth, but were perfectly mactive, but at 
the end of thiee hours a beaked appearance was presented Rapid 
growth set in, and at the en@ of anothe: hou, how has entirely 
baffled us, they acquired flagella and swam freely , in thuty-five 
minutes morë they possessed a nucleus and 1apidly developed, 
until at the end of nine hous afte: emission a sporule was followed 
to the parent condition and left ın the act of fission In this way, 
with what difficulties Ieea not weary you, a complete life-cycle 
was made out 

And now I will mvite you attention to the developmental 
history of the most munuze of the sia forms we studied In form 
it is a Jong oval, it is without visible structure o1 differentiation 
within, and 1s possessed of only a single flagellum Tts 
utmost length ıs the 5oooth of an inch Its motion » con- 
tinuous in a straight line, and not intensely 1apid, nor greatly 
varied, being wholly wanting?in cuves and dartings The 
copiousness of its increase was, even to ow accustomed eyes, 
1emaikable in the extreme, but the 1eason was discovered with 
comnpaiative ease Its fission was not a division into two but 
nto many ‘The first indication of its approach ın following 
this delicate form was the assumption rapidly of a rounder 
shape Then followed an amoeboid and uncertain foim, 
with an increased intensity of action which lasted a few mo- 
ments when lassitude supervened, then perfect stillness of the 
body, which 1s now globular in form, while the flagellum feebly 
lashed, and then fell upon and fused with the substance of the 
saicode And the result 1s a solid, flattened, homogeneous ball 
of Irving jelly é 

To properly study this ın its further changes, a power of fiom 
thiee to fom thousand diamgters must be used, and with this I 
know of few things in the whole range of minute beauty more 
beautiful than the effect of whaf is seen In the perfectly 
motionless flattened sphere, without the shinmei of premonition 
and with inconceivable suddenness, a white gioss smites itself, 
as it were, throug® the sarcode Then another with equal 
suddenness at right angles, gad while with admifation and 
amazement one for the first time 1s realismg the shiming 
radu, an invisible energyeseize. the tiny speck, and fixing 
1tS CenticCg, twists gifs entne circumference, and endows it 
with a tmbined aspect Fgom that moment intense interior 
activity became manifest Nox the saicode was, as it were, 
kneading its own substance, and again an inne: whirling motion 
was visible, reminding one of the rush of wate: 10und the interior 
of a hollow sphere on its way to a jet ovfountain Deep fissures 
01 Indentions showed themselves aj] over the sphere, and then 
at the end of ten o1 moie minutes all inteio. a€tion ceased, and 
the sphere had segmented info a coiled mass There was 
no trace of an investing membiane, the constituent parts were 
related to each other simply as the two separating parts of an 
ordinary fission, and. they now commeffced a quick, writhing 
motion lhe a knot of eels, and then, m the course of fiom seven 
to thirly minutes separated, and fully endowed with flagella 
swam fieely away, minute but perfect forms, which by the 1apıd 
abso: ption of pabulum attained speedily to the parent size 

Ig, 1s chaiactenistic of this group of giganac forms that mult:- 
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plication by self-division ıs the common and continuous method 
of increase The other and essential method was comparatively 
rare and always obscure In this instance, on the first occagion 
the continuous obsei vation of the same ‘‘field”’ for five days failed 
to disclose to u any other method of incywease but this multiple- 
fission, and ıt was only the intense suggestivenesw of past 
experience that kept us still alet and prevented us from in- 
ferring that ıt was the e#/ymeth.d But eventually we peiceived 
that while this was the prevailing phenomenon, there were 
scattered amongst the other» forms of the same monad /ar ger 
than the rest, and with a singulair granular aspect toward» the 
flagellate end It may be easily contiasted with the normal or 
ordinary fom Now by doggedly following one of these though 
all its wandeiings a wholly new phase in the morphology of the 
creature was revealed This roughened or granular foim seized 
upon and fastened itself to a form in the ordinary condition The 
two swam freely together, both flagella bemg ın action, but it 
was shortly palpable that the large: one was absorbing the lesser, 
The flagellum of the smaller one at length moved slower, then 
sluggishly, then fell upon the sarcode, which rapidly diminished, 
while the bigger form expanded and became vividly active until 
the two bodies had actually fused intoone After this its activity 
diminished, in a few minutes the body became quite still, leaving 
only a feeble motion in the flagellum, which soon fell upon the 
body-substance and was lost All that was left now was a still 
spheroidal glossy speck, tinted witha brownish yellow A pecu- 
harity of this monad 1s the extreme uncertainty of the length of 
time which may elapse before even the most delicate change in this 
sac 1s visible Itsabsolute stillness may continue for ten or more 
homs During this time it 1s absolutely inert, but at last the sac 
“for such it is—opens gently, and there 19s powed out a brownish 
glany fluid At first tne stream ıs small, but at length its flow 
enlarges the rift in the cyst, and the cloudy volume of its contents 
10lls out, and the hyaline film that inclosed ıt 1s all that 1s left 
The natme of the outflow was like that produced by the 
pouung of stong spit into wate: But no power that we could 
employ was capable of detecting a gs»aau/em it To om most 
delicate manipulation of light, ou finest optical appliances, and 
our most 1iveted attention, ıt was a homogeneous fluid and 
nothing more This for a while baffled and disturbed us It 
lured us off the scent We inferied that ıt might possibly be a 
fertilising fluid, and that we must look in other duections foi the 
sge But this was fiuttless, and “ve were diiven again to the 
old point, and having once moire obtained the emitted flud, de- 
termined to fix a lens magnifying 5000 diameteis upon a clear 
space over which the fluid had 1olled, and nea to the exhausted 
sac, and ply ou old trade of wafch¢ne-unbioken observation 
The result was a reward indeed At first the space was clear 
and white, but in the course of a hundied mmutes thee came 
suddenly into view the minutest conceivable specks I can only 
compare the coming of these to the growth of the stas ina 
starless space upon the eye of an intense watcher in a summer 
twilight You knew but a few minutes since a star was not 
visible there, and now there 1s no mistaking its pale beauty It 
was so with these neapiesstbly minute spoiules , they were not 
theie a short time since, but they grew large enough for our 
optical aids to reveal them and theie they were Such a field 
after one hour’s watching I present to you And here I would 
remaik that these delicate specks were unlike any which we saw 
emerge duectly fiom the sac as gianules In that condition they 
were always semi-opaque, but here they were transparent, and 
a brown yellow, the condition always sequent upon a céitain 
measure of giowth oo: 
To follow these without the loss of an instant’s vision was 
pleasure of the highest hind Jn an hom and ten minutes fiom 
theu first discovery they had grown to oval points In one hours 
more the specks had become beaked and long And this pointed 
end was universally the end from which the flagellum emerged. 
W.th the flagellum comes motion, and with that abundant pabu- 
lum, and therefore :apid growth But when motion 1s attained 
we are compelled to abanden the mass and follow one in all its 
impetuous travels in its httle world, and by deing so we ate 
enabled to follow the developed speck ito the parent condition 
and size, and not to leave it until it had, like its predecessors, 
entered on and completed its wonderful self-division by fission 
It becomes then clearly manifest that these organisms, lowly 
and little as they aie, arise in fertilised parental products ‘There 
18 no moe caprice in then mode of ongin, than in that of a 
crustacean o1 a bud Then munuteness, enormeus abundance, 
and universal distribution, 1s the explanation of then rapid and 


~ the adults? It was not easy to determine this question 
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piactically ubıqutous appearance ın a germinating and adult 
condition The presence of putrefiable o1 putrescent matter 
determines & once the germination of the always-piesent spore 
Quit a new question arises These spores are definite products 
In the face of some gxperimental facts one was tempted to 
inquire, have these spores any capacity to 1esist heat greate: than 
But 
we at length were enabled to isolate the germs of seven separate 
forms, and by means of delicate apparatus, and some twelve 
months of research, to place each spore sac in an appaiatus so 
constiucted that ıt could be raised to successive tempe.atures, 
and without any change of conditions examined on the stage of 
the microscope 

In this way we 1eached successive temperatures higher and 
higher until the death point—the point beyond which no sub- 
sequent germination ever occurred—was 1eached ın regard to each 
organism The result was stuking The normal death point 
for the adult was 140° F One of the monads emitted fiom 
ts sac minute mobile specks—evidently living bodies—which 
rapidly giew These we always destroyed at a temperature of 
180° F Thee of the sacs emitted spores that geiminated at 
every tempeiatuie unde: 250° F Two more only had their 
power of germination destroyed at 260° F And one, the least 
of all the monad forms, in a heat paitially fluid and partially diy, 
at all points up to 300° F But if wholly in fluid ıt was destioyed 
at the pomt of 290° F ‘The average being that the power 
of heat resistance in the spore was to that of the adult as 11 
to6 From this it 1s clea: that we dae not infer spontaneous 
generation afler heat until we know the life-history of the 
organism 

In pioof of this I close with a practical case A trenchant and 
resolute advocate of the ongin of living forms de novo, has 
published what he considers a crucial ilustiation in support of 
his case He took a strong infusion of common cress, placed it in 
a flask, boiled ıt, and, whilst boiling, hermet.cally sealed ıt He 
then heated ıt up ın a digester to 270° F It was kept for nine 
weeks and then opened, and, in his own language, on microscopical 
examination of the eailiest drop ‘‘there appeared more than a 
dozen very active monads” He has fortunately measured and 
roughly diawn these <A facsimile of his drawing 1s here 
He says that they were possessed of a rapidly moving lash, and 
that there were other forms without tails, which he assumed 
weie developmental stages ef the foom This ıs nothing less 
than the monad whose life-history I gave you last My 
diawings, magnified 2500 diams , of the active organism and the 
developing sac, are here 

Now th.s experimenter says that he took these monads and 
heated them to a temperatme of about 140° F , and they weie 
all absolutely killed his 1s accurately our experience But he 
says these monads arose im a closed flask, the Amd of which 
had been heated up to 270° F Theiefore, since they aie killed 
at 140° F , and arose in a flud after being heated to 270° F , they 
must have ausen de zovo ! But the tiuthis that this 1s the monad 
whose spore only loses its power to germinate at a temperature 
{in fwd} of 290°, that 1s to say, 20° F higher thin the heat to 
which, in this experiment, they had been subjected And 
therefore the facts compel the deduction that these monads in 
the cress arose, not by a change of dead matter into living, but 
that they germinated naturally from the parental spore which the 
heat employed had been incompetent to injure ‘Then we con- 
clude with a definite issue, viz , by expe1iment it is established 
that diving forms do not now arise in dead matter And by study 
of the forms themselves it 1s proved that, like all the more com- 
plex fofims above them, they arise in parental products The law 
is as ever, only that which is living can give origin to that which 
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WHIRL WINDS AND WATERSPOUTS* 


WHIRLWINDS, whether on sea o: on land, have their 
characters in gieat pat alke For simplicity it will be 
convenient to egin by taking up only the case of whirlwinds on 
sea, as thus the necessity for alternative expressions to suit both 

cases, that of sea and that of land, will be avoided 
It nay be accepted as a fact suffic.ently established, both 
by dynamic theory and by barometiic observations, that at 
the sea-level the pressure of the air 1s less n the neighbouhood 
* Payer by James Thomson, LL D , D Sc, Professor of Civil Engineering 


avd Me.hanics mahe University of Glasgow, reid n Section A, at the British 
sscclation meeting at Montreal, en Monday, September 1 


of the axis of whirl than it 1s at places faijhe: out fiom the axis, 
though within the region of the whnl The apocenttic force 
(centrifugal force) of the rapidly-revolving air resists the inward 
pulsive tendency of the greate: outer than inner pressuie But 
close over the suface of the sea there exists necessarily a lamina 
of au greatly deadened as to the whnging motion by fluid fric- 
tion, o1 1esistance, against the sufacé of the sea, and all the 
more so because of that suface bemg ruffled inf® waves and 
often bioken up mto spray This firctionally-deadened lamina 
exerts, because of its dimimshed whnl speed, less apocentuic 
force than the quicker-revolving air above 1t, and so 1s incapable 
of resisting the inward pulsive tendency of the gieater outer than 
inner presse alieady mentioned Hence, while 1ushing round 
in its whul, the air of that laminagnust also be flowing 1n centre- 
ward 

The mflux of air so arving at the cential region cannot 
1emain there continually accumulating, it 1s not annihilated, 
and it ceitainly does not escape downwaids thiough the sea 
There is no outlet for it except upwards, and as a using central 
core It departs fiom that place This 1s one way ‘of thifiking 
out some of the conditions of the complex set of actions under 
contemplation , but there 1s much more yet to be considered 

Hitherto, in the piesent papei, nothing has been said as to 
the cause œo mode of origin of the diminished barometric 
pressure which, during the existence of the, whulwind, does 
actually exist ın the centraliegion Often m writings on this 
subject the nonon has been sé forth that the diminished pies- 
sure 1s caused by the rapid gyiatoiyemotion of the whnling arr , 
but, were we to accept that view, we would have still to ask, 
How does the remarkably rapid whirlmg motion 1éceive its own 
ogin? The reply must be that the view so offered is ero- 
neous , and that, m general, a diminished pressure existing at 
some particula: 1egion 1s the cause 1athei,than the effect of the 
rapid whnlimg motion, though ın some respects indeed these 
two conditions can be 1egaided as geing mutually causes and 
effects, each being essential to the maintenance of the othe, 
while there aie also some furthe: promoting causes or conditions 
not as yet here mentioned 

It seems indubitably to be the truth that ordinarily foi the 
genesis of a whulwind the two chief promoting conditions aie 
firstly, a region of dimimshed “barometric pressuie, this dimi- 
nution of pressure being, it may be piesumed, due to 1arefac- 
tion of the atmosphere over that region by heat, and sometimes, 
futher, by its condition as to meluded watery vapour, and, 
secondly, a previously existing revolutional motion, or differen- 
tral horizontal motion, of the surrounding aur, such revolutional 
or differential motion being not necessarily of high velocity «at 
any pait ° 

The supposed accumulation of air raiefied by heat or other- 
wise, foi producing the abatement of pressuie may, the author 
supposes, ın some cases extend upwaids thioughout the whole 
depth of the atmosphere , and in some cases may be ın the 
form of a lower wa®m lamina which somehow may have been 
overflowed or covered by colde: an above, through which, or 
into which, it will tend to ascend pOT the lose: lamma may m 
some cases be warmed in any of several ways, and so may get 
a tendency to rise up througl® the colde1 superincumbent atmo- 
sphere On th.s part of the subject the author believes there 1s 
much scope for further 1esearches and advancements both ob- 
servational and cofisiderational ,—that is to@say, by encomage- 
ment of a epnıt towards accuratepbseivation , and by collection 
and sciutiny of obseived facts and appearances, and by careful 
theoretical consideiation founded gan observational results or 
suppositions oe 

To the author it seems probable that the great cyclones may 
have then 1egion of rarefied air extending up quite to the top of 
the atmosphere , while often whirlwinds of smalle: kinds, many 
of the little dust whirlwinds, for instance, which are fiequently 
to be seen, may terminate, o1 gradually die ont, at top in a 
Jaye o1 bed of the atmosphgie different in its conditions, both 
as to tempetatu&®e and as to o1ginal motion, from the lower 
Jaye: in which the whirlwind has been generated In many 
such cases the upper air may piobably be cooler than the lowe: 
air in which the whirlwind onginates 

On the subject of thesactions going on at the uppe: parts o1 upper 
ends of whulwind cores in most cases, the autho feels that he 1s 
able to offe. at present httle more than suggestions and speculative 
conjectures In very many descriptions of the appeaiances pie- 
sented by those whudwinds with veible i1evolving cores, which 
are called wateispayits, It 1s told that the fist appearance of the 
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so-called waterspout consists in the rapid shooting down from a 
dense cloud of a blackecloudy streak, seemingly toituously 1e- 
volving and swaying more or less sidewise ‘This 1s said rapidly 
to piolong itself downwards till ıt meets the surface of the sea, 
and the wate: of the seas often mmagined and described as 
rising up bodily, or as being’ diawn up, into the paitial vacuum 
or cential colina place of diminished piessure The frequently 
entertained notion—-a notion which has even made its way into 
writings by men of science and of authority in meteorology—that 
the wate: of the sea 1s suched up as a contmuous liquid column 
ın the centre of waterspout whulwinds, 1s by some writers and 
thinkeis 1eptidiated as being only a popular fallacy, and it 1s 
affirmed that ıt ıs only the spiay from the biohen waves that 1s 
carried up In this demat of the supposition of the water being 
sucked up as a continuous liquid column the author entirely 
agrees, and he agrees in the opinion that spray o: spindrift fiom 
the sea set into violent commotion by the whirlwind 1s carued 
up in a central ascending columnar coie of air 

On*the ofhe: hand, the commonly-alleged inception of the 
visible wateispout phenomena, m a descending, tortuously- 
revolving, and laterally-bending or swaying cloudy spindle 
piotruding fiom a cloud, the author supposes to be so well 
accredited by numerous testimonies that it must be seriously 
taken mto account in the development of any true theory and 
explanation of the physical conditions and actions involved He 
ventures to hazard a suggestion at fiesent—perhaps a very crude 
andiash one It is that the®sing central core may perhaps, ın 
virtue of its whirling motion and centrifugal tendency, afford 
admussion for the cloudy stiatum to penetiate down as an inner 
coe within that 1evolving ascending core now itself become 
tubulai ‘Lhe cloudy stratum may be supposed not originally to 
have been endowed wih the revolutional motion or differential 
houzontal motion with which the lower stratum of thermally 
expanded au has been assumed to be originally endowed The 
upper stratum of air from which the cloudy spindle core 1s here 
taken to protiude down mto the tubular funnel is not to be 
supposed to be cold enough to tend to sinkeby mere giavity 
Though ıt were warm enough to allow of its floating freely on 
the thermally expanded air below, it cogld still be sucked down 
into the centre of the revolving fscending core of the whirlwind 

Not to proceed furthe: on this occasion with attempts towards 
eaplanation of the difficult subject of the actions at the uppei 
ends of waterspout whirlwinds, the autho: wishes to have it 
understood that his main object in proceedimg to prepare the 
present paper was to put forwaid clearly the theory he has given 
as to influx at the bottom ın consequence of abatement of whirl 
in the lamina close to the sea-surface by fictional resistance 
there 

Addendum —A few brief explanations and references will 
now be added to assist in the undeistanding of some of the 
principles assumed in what has been already said It is to be 
clearly undeistood that, in a whirling fluid, @ven if the velocity 
of the whirling motion be very small at great distances from the 
axis, if the fluid be ampelled gnwards by forces directed towards 
the axis, the absolute velocity will greatly increase with diminu- 
tion of distance fiom the avis hus in the whirlpool of free 
mobility, an which the particles are perfectly fiee to move out- 
wad or mwad, the velocities of the particles are inveisely 
proportional to the @istances from the axis, the fluid being under- 
stood to be inviscid oL fiictiggless On this subjed@t 1eference 
may be made to a pape. by the author on ‘f Whuling Fluids,” 
published in the British e§ssociation volume for the Belfast 
Meeting, 1852 Again, as to the inward flow caused ın a fric 
tionally zetaided bottom lamina of a whirlwind o1 whirlpool 
with vertical axis, by the frictional retardation from the bottom 
on which the whirling fluid iests, reference may be made to a 
paper by the author, ‘f On the Grand Cunents of Atmospheric 
Cuculation” m the British Association Report, Dublin Meeting, 
1857, partn p 38 On another cqse of the manifestation of the 
same punciple, reference may be made to a par by the author 
in the Proceedings of the Royal Society for May 1876, in 1e- 
spect to the ‘* Flw of Wate: round Bends in Rivers, &c ,” with 
1eference to the effects of fiictional resistance from the channel 
in the bends, and to another pape: by him, on the same subject, 
in the Proceedings of the Institution of Mechamical Engmeers 
(August 1879, p 456), where the inward flow 1s explamed as 
experimentally exhibited, 

Postscript of date August 6 —Prof James Thomson wishes 
now to offer in continuation of his pape og ‘f Whulwimds and 
Waterspouts,” despatched tno days ad fo. Montreal the follow- 
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ing postscript, which will extend the considerations there alread 
put forward, and will tend to modify or amend some of them 
but will leave unchanged the theory as to mflux of the botton? 
lamina of the whirlwind towaids the cefitial region im conse- 
quence of the fiictional 1esistance offered by the Surface of 
the sea to the air whirling in close contiguity upon that surface 


He wishes to put forward the question as to whether it may 


not be possible, ın some cases of whirlwinds, fo. the barometuic 
pressure in the central or axial :egion to become abated through 
the combmed influences of rarefaction by heat (increased, perhaps, 
by conditions as to included moisture) on the one hand, and the 
whirhng motion on the other hand, very much beyond the 
abatement that could be due to heat, or heat and moisture, alone, 
without the whirlmg motion 
great whirlwinds, including those which produce the remarkable 
phenomena called waterspouts, ıt may be impossible for the 
whirling action to be confined to the lower region of the atmo- 
sphere , but that, even if commenced there, it would speedily 
be propagated to the top 
some trains of thought ıt comes to appear very probable, that the 
whirhng flmd, ascending by its levity, would diive outwards 
fiom above ıt all other air endowed with less whirling energy, and 
would be continually clearmg away upwards and outwards the 
less eneigetic axial core which enters fiom below, and any, if 
such there be, that has entered fiom above 
present to offe1 much in further elucidation (possibly it might 
only prove to be in further involvement) of this very difficult 
subject 
to whether the whirling and scouring action may not go forward 
giowing more and mote intense, promoted always by energies 
fiom the thermal sources which have produced differences of 


He thinks it very likely that in 


It seems also not unlikely, and m 


He ıs unable at 


He thinks the question should at least be kept open as 


temperature and moisture in different parts of the atmosphere, 


and that thus a much nearer approach to vacuum in the centre 
may be caused than would be due meiely to the levity of the 


superincumbent air if not whuling 

He also wishes to suggest that the dark and often frightful 
cloud usually seen in the early stages of whulwinds and water- 
spouts, and the dark columnar revolving core often seen appa- 
rently protruding downwaids from the cloud, may be due to 
precipitation of moisture into the condition of fog or cloud, on 
account of abatement of pressure by ascension in level, and en- 
vironment with whirling air, which® by its centrifugal tendency 
acts in protecting the axial region fiom the pressure inwards of 
the surrounding atmosphere i 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE —Dr Besant and Mr C H Pro: ae appomted 
Moderators, and Messis C Giuaham and A J C Allen 
Examıners, in the Mathematical Tripos for the year beginning 
May I, 1885 

The following Natural Science Exammers have been ap- 
pointed —Physics Prof A Schuster. and Mi W N Shaw, 
Chemistry Messrs A Scott and M Pattison Muir, Mme- 
ralogy Piof Lewis and Mı H P Gumey, Geology Messis 
R D Robeits and J J H Teall Botany Messrs F 
Darwin and H M Ward, Zoology Prof A M Marshall 
and Mr A Sedgwick, Human Anatomy Prof A Macalister 
and Mi A Hull, Physiology Prof Michael Foster and, Mı 
J N Langley 

St John’s College offers for competition in Decembe next a 
lange numbe1 of Open Scholarships, Exhibitions, and Sizarships 
Natural Science 1s one of the subjects which, taken singly, may 
lead to election to any of these The subjects are in genea 
those of the Natual Sciences Tripos, but every candidate in 
Natural Science must show a competent knowledge of two at 
least of the following subjects —-Physics, Chemistry, and 
Biology, all ın an elementary sense A candidate, however, 
may be elected on the poui of special proficiency in any one 
of the subjects of examination There will be oth papers and 
piactical work in all subyects Furthe: information may be 
obtained from the tutors 

Trinity College Examinations begin on December 11 Major 
and Mino. Scholarships, Exhibitions, and Sizaiships may be 
given fo. Natural Science One Exhibition at least, of the value 
of 507, will be given for Natural Science to a candidate aot yet 
in iesidence at the University ° 

King’s College offers an Exhilmtion of 6o/, per annum for 
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Emmanuel College holds its Entrance Scholaiship Examma- 
tion conjorfttly with Christ’s and Sidney-Sussex Colleges The 
@pubjects in Natuial Science aie Chemustiy, Physics, Elementary 
Biology, and Geology and Mineialogy In all branches of 
Natuial Science thee is a practical examination The exami- 
nations will begin on January 6 next A candidate for a 
Scholarship at one of the above Colleges may be elected to a 
Scholarship at eithe: of the others m default of better qualified 
candidates _ 
Mı Lea will lecture on Chemical Physiology this term at the 
Wew Museums 
Mr Sedgwick has arranged foi aiepetition class m Elementary 
Biology ın the Morphological Laboratory, to be supeiintended 
by Mr Weldon 
OWENS COLLEGE, MANCHESTER —At a recent meeting the 
Council, on the 1ecommendation of the Senate, made the follow- 
ing appointments to the three vacant Berkeley Fellowships — 
In Chemistry, Di L Clasen, formerly First Assistant in Or- 
ganic Chemistry to Prof Kekulé of Bonn In Zoology, Dr 
John Bead, of the Univesity of Freibuig, and formeily of 
Owens College In Philosophy, Mi W E Johnson, BA, of 
King’s College, Cambuidge The Berkeley Fellowships are for 
the encomagement of original reseaich, and the holders aie 
required to reside in Mancheste: during term time 





SCIENTIFIC SERIALS 


Bulletins de la Société d’ Anthropologie de Paris, tome vu 
fasc 2, 1884 —This number contains several more than usually 
inteiesting communications 1egardmg Fiench paleontological 
inqury —M D’Acy’s paper on the silex of the Chelles Station, 
which was begun in a previous number, shows that we must 
regard the Chelles deposits as belonging to two distinct forma- 
tions the old Quateinary, oi true Chellean, containing 1emains 
of Elephas antiquus and Rhinoceros merckiz, and the later 
Quaternary, or mousteilan period, represented as usual by 
Elephas pimigenius —Baion de Baye communicates the dis- 
covery in the Neohthic caverns at Petit Morin (Marne) of trans- 
versely cut ar1ow-heads similar to those found in large quantities 
m Denmaik, but hitherto undetected in France They weie 
intermixed with numerous ordinarily shaped arrow-heads, frag- 
ments of Neolithic pottery, and 1oughly-cut flints, and deposited 
in a cavity on the summit of a hill, while a vertebral bone (ap- 
parently of a bagiger), which was founc m a grotto at a distance 
of 250m fiom the deposit, still 1etained 4 portion of a similarly 
shaped ariow-head —-M Gustave Chauvet announced the dis- 
covery, ın a tumulus on the right bank of the Charente, of a 
curiously ornamented bronze chariot, similar to those found ın 
Mecklenburg and in Scandmavia The tumulus, which 1s situ- 
ated near Charroux (Vienne), and locally known as ‘‘le Gios- 
Guignon,” contained a vaulted recess in which the body had 
rested, and on either side of which lay wheels with detached 
ornaments, as cucles and spheres, and bronze and tron nails, 
together with two urns undoubtedly Gallic—-M Nicaise 16- 
ported the discovery of another chariot-bie. in a tumulus at 
Septaulx (Marne), on which the body had been laid In front 
of the right wheel lay the skeleton of a boar, between whose 
ribs a long knife was embedded To this report the wite 
has added many mmteresting details in regard to several 
funeral cha.iots found in other parts of Maine, more especially 
in the Gallic cemetery of Vauilles, where thiee skeletons (one 
adujt and two childien) had beer? interred in the same chanot 
Tire w@apons, hoise-bits, bionze rings, &c , inclosed in these 
tumuli indicate then Gallic origin —On the sepulchial giotto 
of Rousson, near Alais, by M Charvet This cave, which was 
opened m 1883, was found to contain a large number fof skulls, 
mostly dolichocephalic, together with othe: human bones, and 
pms and beads of a metal regarded by French paleontologists 
as copper rathe: than bionze, and simuai to that of varous 
objects found in the Baume des Morts Cavern of Dufort, first 
explored ın 1869, and regaided as belonging to a mixed Celto- 
Ligurian race —On a series of explorations at Plouhinec, by M 
Gaillard Four tumuli opened im March 1884 contained cineiary 
urns, four human skulls, and other bones, fimt lance- and arrow- 
heads, and broken pottery —A communication by M Keick- 
hoffs concerning the lacustrine station lately brought to light 
near the alluvial beds, in which the notable Maestricht jaw was 
discovered in 1823 The 1ecent explorations of this interesting 
site have beeh conducted by M Ubaghs, who has found 
a well-preserved dolichocephalic cranium, together with the 
bones of fos primugentus, the horse, stag, beaver, dog, 


& 

&c , with bone instruments, remains of coarse pottery, &c — 
On human sacrifices and anthropophagy,among the Vaudous or 
seipent-worshippers of Haiti, by M Dehoux —-On the settle- 
ments of the Canadian Redskins, and the fluctuation m their 
numbeis, by M Petitot The ee fe consideis that the solar 
and demon worship, and the chief somal institutions of the Sioux, 
Hurons, and othe: North Ameuican titbes indicat@ their affinity 
with the Dravidian iaces of India —The report of a discussion 
raised by M Beamegara on the correctness of his views 1egard- 
ing the Dardous, which had been called ın question hy M de 
Ujfalvy —On the Cachmu:is and Pandits, by M de Ujfalvy 
The forme: he regaids as a mixed Mongol and Aryan race, while 
in the latter he believes we kavethe 1epresentatives of a primi- 
tive North-West Indian Aryan type -On the pretended Eastern 
o1gin of the Algonquins, by M Petitot, and on the diffusion of 
analogous myths in different lands, by M Luys —On dynamo- 
metric errors, by Di Manoavrie:, having special reference to 
the inexactness of instiuments, and the discrepancies between the 
modes of giadation observed by different instinmefit-makers — 
On the ethnographic ieseaickes of M Quesde in the Antilles, 
by M Hamy The presence of cut flmts, although there are no 
indications of any sihceous rock-formations, points to primitive 
commeicial relations with the mainland —On the methods of 
measuring the circumference of the head, by M le Bon —A new 
classification of the pelvis considered fiom an obstetric point of 
view, and with special reference to iacial distinctions, by D1 
Veirie: —On the traditions and tisbal divisions of the Somalis, 
by M Baidey Their legends include one in which Abel ıs 
represented as the black and evil biother, while Kahil 1s white- 
skinned and good, while the people piofess to derve their descent 
from two men miraculously saved with their wives from an inun- 
dation which ingulfed all the inhabitants of the lands near the 
Mount Tazz, sixty miles east of Mocha, on the summit of which 
they 1:emained til the waters subsidgd 


Bulletin de l Académie Royale de Belgique, July 5 —Mono- 
giaph on the central nervous system of adult Ascidians, and its 
relations to that of the Urodee larvæ (four plates), by MM Ed 
Van Beneden and Ch Julm —Note on the calculation of 
averages , application af a ney principle of probabilities, by E 
Catalan —Remaiks on the ventral disk of the sea-snail, Zzfarzs 
barbatus (one plate), by Maurice Stuckens —On the respiration 
of bats during the period of hibernation, by E Delsaux — 
Anatomy of the cephalic kidney of the larva of Polygordius , 
a contribution to the history of the excteting apparatus of worms, 
by Julien Frapont —On the central and sui face nervous systems 
of the Archiannelids (Protodrilus, Polygordius) , a contibution 
to the history of the ongim of the nervous system in these worms, 
by Julien Fiaipont —On a theorem in mechanics applicable to 
systems whose movement is periodical, by E Ronkar 

August 2 —Note on two remarkable experiments in capillary 
attraction, by G van de: Mensbrugghe —On the theory of 
elliptical function$ by P Mansion —On the remade: in 
Taylor’s foimula, and on the binomial theory, by P Mansion 
—Chemical analysis of a rich phagphate 1etently discovered in 
the neighbourhood of Havig near Mons, by C Blas —On the 
conductivity of gaseous bodies for heat, by E Ronkar —On the 
theoretic relations between the coefficients of expansion, the in- 
ternal heat of vagprisation, and the specific heats of bodies in 
the liquid and gaseous states, by P de Hedh —Description of a 
new appafatus for determining ike coefficient of diffusion of salts 
m solution, and the variations experienced by this quantity 
according to the temperature, by Raede Heen —-On the genera- 
tion of ceitain surfaces by means of quadraynear gugaps, by C 
Le Page —Reseaiches on the proguction of cyanhydric acid in 
the vegetable kingdom, by A Jorissen —Hiustoric note on 
Stephen Dushan, Emperor of Servia, and the Balkan Peninsula 
in the fourteenth century, by Emile de Borchgrave —Discourse 
pronounced at the obsequies of M Alexandre Pinchart, by M 
Silngeneyer + ' 





SOCIETIES AND ACADEMIES 
LONDON 


Mineralogical Society, October 21 —Anniversary meeting 
—The Rev Prof Bonney, F RS, President, in the chair — 
The Hon Sec, Mr R H Scott, 1ead the Report of the 
Council —The scrugineers reported that the following were 
elected Officers and Council —President Rev Prof T G 
Bonney, DSc, PL De ERS, FSA, PresGS , Wice- 
Piesidents Rev S Haughton, MD,FRS,W H Haudle- 


Oct. 30, 1884 | 


NATURE 


651 





ston, JP, FERS , Coun) T W Danby, MA, FGS, 
J J Dobbie, D Sc, L Fletcher, MA, Piof W J Lewis 
MA , Treasurer R P Greg, F GS, &c , General Secretary 

R H Scott MA, ERS , Foreign Secretary T Davies, 
F GS —The President delivered an addiess, in which he con- 
gratulated the Society on te satisfactory characte: of the Report 
Just presentedaby the Council This mentioned three topics, all 
for congiatulation First, it announced that the fusion of the 
Society with the Ciystallological, thanks to the good offices of 
the Honorary Secretary, had been accomplished Next, it 
announced that the finances of the Society, which thiee yeais 
ago were ima condition fa: from satisfactory, were now 1estored 
to a healthy tone Lastly, ıt spoke of the gieat success which 
had attended the meeting hetl ın Edinbuigh last June He 
trusted that m future one of the meetings of the Society 
would always be held in Scotland He then proceeded 
to criticise two defects which in his opinion existed in 
systematic mineralogy as set forth by many authors To 
some* extent these were questions of nomenclature, but in his 
opinion they involved questions of punciple The one was 
the extreme proneness of mineralogists to give distinctive names 
to slight and often very ill-defined varieties of existing species, 
thus leading students to mental habits of dissociation rathe: than 
of corielation The other at fast sight appeared exactly the 
converse of this, famely, the laxity with which certain substances 
were classed as minerals For igstance, obsidian, pitchstone, 
&c , were often placed in text-books unde: the head of otho- 
clase feldspai, but they could not be brought unde: any 1eceived 
definition ofa mineral He pomted out how, in consequence 
as he believed, of the defective habits of 1easoning thus en- 
gendered, the contributions to petiology, even of skilled mime- 
ralogists, were sometimes of little value —Mr R H Solly read 
a paper on five speciméns o° lilac calcite from Tankeiville Mine, 
Salop -Mr Semmons read some further notes on “ Euaigite ” 
—M Guyot de Grandmar%on exhibited a very fine crystal of 
**Parisite””—Mr Rudle: and Mr T Davies also exhibited 
several interesting minerals 


SYDNEY i 

Linnean Society of New South Wales, August 27 — 
C S Wilkinson, FGS,F LS, President, in the char —Di 
Otto Finsch was introduced as a visito. —The President 
announced that, at the last meeting of the Council, F Jeffiey 
Bell, M A , Professor of Comparative Anatomy at King’s Col- 
lege, London, had been elected a Corresponding Member of the 
Society —-The following papers were 1ead —-New fishes in the 
Queensland Museum, No IV, by Chales W De Vis, M A 
The fam.lies Gobudæ and Blennudæ form the subject of this 
pape: , thirty-one new species aie desciibed —Notes on the 
eyes of Geep-sea fishes, by Dr von Lendenfeld In this paper 
the autho combats the views expressed by Mr Archer of New 
Zealand, in opposition to his (Di Lendenfeld’s) theory as 
regards the eyes of Lepulotus caudatus -eThe msects of the 
Maclay coast, by William Macleay, F LS The ‘* Maclay 
Coast,” so named after the distinguished traveller Baron N de 
Mikluho-Maclay, who 1esid@d there for nearly three years, is a 
portion of Astiolabe Bay, on the Worth Coast of New Guinea, 
and the insects collected there, and now enumerated, aie of 
interest as being the only ones eve1 1eceived from that portion of 
the island The c@llection is very small, arfl the species have 
been for the most part previgusly described from Dorey and 
New lheland —Notes on the zoology of the Maclay Coast, New 
Guinea (1) on a new gyb-genus of Peramelide, by N de 
Mikluho-Maclay Baron Maclay gives to the bandicoot here 
described“the nam®f Br achymelss garagasst The sub-genus 1s 
chaiacterised by having fof upper imcisois instead of five (Gn 
which character it resembles Pe ameles doreyanus, Quoy and 
Gaimard, and P cocker-//t Ramsay), ın having very short limbs 
and in having the hair on the back very bnstly <A stuffed 
specimen was exhibited, which Dr Otto Finsch pronounced to 
be distinct from his New Butam shecies —Degcriptions of Aus- 
ualian Micro-lepidoptera, No XI, by E Meyrick, BA 
Mr Meyrick cf&htinues the CEcophonde, describing m detail 
over 100 species, bringing the number of that family up to nearly 
400 —Critical list of Mollusca from tke north-west coast of 
Australa, by John Brazier, CM ZS,&c Fifty species are here 
enumerated, with the geographical 1ange and synonymy of each 
correctly defined —Synonymy of some New Guinea land shells, 
by John Brazier, CM ZS ,&c Mr Brazier accompanied the 
reading of this paper with the exhibition of the following species 
of Helicidee — Helix broadbent:, Braz %& H PObda) goldiei, Braz , 
fT (Geotsochts\ veno, Braz , H (Geotrochus) tapperonw, Smith, 
+ 
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HA (Geatrochus) tayloriana, Ad and Reeve, A (Sphæcspina) 
gerrard, E A Smith, A (Plamspina) corniculwn, Hombr 
and Jacq , Nanıma (Xesta) cetrina, Lim —The time of *the 
Glacial period in New Zealand, by R von Lendenfeld, Ph D9 
The iesults of the author’s survey in the New Zealand Alps, 
paitly corroborating and pirtly extending the results of Dr von 
Haast’s surveys, showed that the present glaciers are as large 
and extend down as fai as those in Norway, where the mean 
annual temperature 1s 3° C , whilst in New Zealand it 1s 11°C 
The gieater expanse of wate: in the southern hemisphere and 
the consequently greater amount of humidity an the an, and 
more copious rain and snowfall are considered to be the cause 
oftnis The sounds in the south-west coast are simuilai to the 
fjords m Norway, and the alluvial deposits at then upper ends 
aie small Scooped out ougimally by flowing water, these 
sounds remained unchanged duiing the penod of subsidence of 
the land, and were not filled up with debits, because large 
glaciers occupied them dung that time As soon as these 
glacieis disappeaied, the formation of the alluvial deposits com- 
menced, and fiom the fact that the latte: are small and increas- 
ing 1apidly in size fiom year to year, the author consideis that 
the Glacial period in New Zealand must have been very recent. 
—List of papers and woiks ielating to the mammalian orders 
Maisupiaha and Monotiemata, by J J Fletcher, M A, B So 
The aim of this catalogue, which contains the titles and 1efe)- 
ences of several hundred papers, &c , 19 to do fo. the student 
of these two interesting and pecularly Australian oideis of the 
Mammalia what Etheidge and Jack’s Catalogue has done for 
the student of Austialian geology It includes all papers dealmg 
with the anatomy of these groups, all descriptions of new species 
since the publication of Gould’s work, and a few papers on 
paleontology, omitted from Etheridge and Jack’s Catalogue, 
together witha few published sincethat appeared Ma Fletcher 
exhibited a number of the rareı papeis enumerated in the list — 
On two new bnds from the Austio-Malayan 1egion, by E P 
Ramsay, FRSE The species here descrtbed aie (1) Peita 
Jinschu, sp nov, allied to Prita macklo 1, but distinct in having 
no red nape patch, and the whole of the upper surface except 
the head blue, instead of green (2) Halcyon albcnotata, sp nov 
This species comes under the sub-genus Cyanalcyon , it 1s 
allied to Halcyon macleayi and ZI drops, but differs from all ın 
having the whole of the back and upper tail-coveits white 
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Academy of Sciences, Octobe: 20 —M* Rolland, Presi- 
dent, in the chan —Note on the conditions of the existence of 
equal roots in Hamulton’s equation of the second degree, and on 
a geneial method of resolving a unilateral equation of any 
degiee in matiuces of any order, by Piof Sylvester --On the 
alxaline hydrates, third memoir hydiates of potassa and soda, 
by M E J Maumené —Note on the effects of tar wash on 
vines attacked by Phylloxera, by M Balbiam. A decisive 
experiment iecently made by the autho: on a young plantation 
near Montpe'lier showed the possibility of utterly destroying the 
winter eggs Ceposited in ary given vineyard by the application 
of a coal tar wash But all the plants subjected to this treat- 
ment airived at maturity a fortnight o1 three weeks late: than 
any otheis This result was attiibuted to the obstacle opposed 
to the evaporation by the coating thus formed round the stem of 
the plant —Occultation of stais by the moon observed at 
foulouse during the recent lunar eclipse, by M Baillayd ~ 
Observations of the same eclipse made at the Observatory of 
Boideaux, by MM Doublet, Flamme, and Courty# These 
observations, made under rathe: favourable atmospheric condi- 
tions with the 8-inch and 14-inch equatouials, were duected 
chiefly to some of the stars indicatedin M Struve’s list It wa® 
asceitained that none of the stars disappeared at the exact 
moment of its occultation, almost implying that the edge of the 
luna disk is transparent —-Obseivations of Wolfs comet (1884), 
made with the mendian circle of the Observatory of Bordeaux, 
by M Courty The brigiftness of the comet appeais to have 
slightly increased since the first obseivations#? although the 
nucleus still remains comparable to a star of the ninth magnitude 
—Observations of the new planet 244, made at the Observatory 
of Algiers (o 50 m telescope), by M Rambaud —Observations 
of the late total eclipse of the moon at Oigéres (Eure-et-Loir), 
M Edm Lescarbault —Note on the determimation of the orbits 
of heavenly bodies by three observations, by M R Radau — 
Observations made on the intensity of terrest Al magnetism 1n 
Euopean Russia, by Gen A Ye Tillo —Note on the ele- 
mentary force of solar .nduction, whose periodical duration 
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is a mean day, by M Quet —On the disruptive dischaiges 
of Holtz’s *electric machine, by M I Abbé Maze —On the 
gqnufionnde of phosphorus, by M H Mosan — On the 
results obtained from the application of potash manures to certain 
hitherto unreclaimed lands in Brittany, by M G Lechartier — 
Fresh comparative experiments with the rabbit and guinea-pig 
inoculated with the vuus of human sciofula and tuberculosis, by 
M S Arlomg —Note on the character and constitution of the 
light fleecy clouds present in the uppe: regions of the teirestiial 
atmosphere, by M A Badoweau In these regions the author 
oe that the temperature falls to absolute zero, and although 
the pressure 1s also reduced to zero, ıt seems probable that the 
carbonic acid, nitiogen, and oxygen are here successively con- 
densed into clouds analogous to those formed lowe: down by 
vapou To the clouds formed by these elements might be 
attributed the phenomenal solar halos recently described by M 
Cornu 
BERLIN 


Meteorological Society, Octobe 7 —Dr Hellmann gave 
a short report of the proceedings of the annual meeting of the 
German Meteorological Society, which held its sitting at Magde- 
burg from September 18 to 22, simultaneously with that of the 
German Natural Science Association Communications on the 
scientific inquiries and observations hav.ng been delivered ın the 
Meteorological Section of the Natuial Science Association, it 
was only matters connected with organisation which occupied 
the attention of the Meteorological Society, and the most im- 
portant of the conclusions arrived at by them formed the sub- 
stance of Di: Hellmann’s addiess —-Prof Bornstein spoke on 
rain measurement, and, after a concise historical review of the 
more important observations of earher times, on the depend- 
ence of the readings of rain-gauges on their position and exposure, 
and on the attempts made to explain that fact, he reported 
observations of his own which he had made for the purpose of 
testing the mfiuence which, according to asseitions by many 
savants, the wind exercised on the readings of 1ain-gauges 
Mr Niphei, as was known, had in 1878 proposed, as a counter- 
active to the influence of the wind, to suriound the collecting 
cylinde: of the rain-gauges with a protective funnel Beside a 
Nipher 1ain-gauge of this construction Piof Bornstein had set 
another rain-gauge which was smuiounded with a reversed 
funnel, and must necessarilyfshow the mfluence of the wind in 
Increased measuie By a comparison of the measmements of 
these two gauges fiom January to July of this year, he ascer- 
tained that the latter regularly collected less 1ain than the former 
The difference was greatest in the case of snow falling, less 
in the case of a dhizzlmg iain, still less dmung an ordinary 
shower of 1ain, and least of all with a heavy downpour 
On comparing the readings of the two rain-gauges, according to 
the strength of the winds prevailing at the times of the different 
rainfalls, ıt appeared that, when the strength of the wind was o, 
the differences were least of all, greate: differences appeared 
when the strength of the wind was 1, still greater when its 
stiength was 2, and the greatest when .t rose to 3 Winds of 
greater violence than 3 came too seldom to allow of correct 
determinations regarding their influence on the rain-gauges —In 
connection with this addiess Dr Hellmann stated that at the 
Prussian stations 1t was sought to abate the influence of the wind 
by placing the 1ain-gauges one metre above the ground, and sui- 
rounding them with a hedge one metre and a half in height and 
at a distance of two meties He then eaplained several models 
of :afn-gauges —Prof Forster reported several series of experi- 
ments on the measurement of heat carried out by the Normal 
Standard Commission unde: his direction Asa result of these 
vestigations 1t appeared that the possible errors of even the best 
meicurial thermometeis weie very considerable In the fist 
place, the successive expansion of the glass, 1f repeatedly heated 
up to 100° C , might be very great, to the extent even of dis- 
placing the fixed points by several degrees The amount of 
this change was dependent on the ghem.cal composition of the 
glass Accordiag to Herr Wiebe’s meastiements those were the 
worst glasses in this respect which were markedly uchin potass1um 
and sodium, especially those containing equal quantities of these 
substances Happily glass factories were beginning to take ac- 
count of this circumstance in therr supply of glasses for instiuments 
of precision The expansion coefficients of the glass, and the 
relation, of the glass to the quicksilver expansion, was another 
souce of erroi, producing important deviations from the readings 
of the gas thermometer In the latte: case, likewise, the chemi- 
cal composition of the glass played a pat which would 1equne 
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to be more particularly determmed, and if was to be hoped that 
the investigat.ons now in progress would soon settle the correc- 
tions imposed by that facto: inthe case The gas thermometer 
was itself not absolutely trustworthy, as had been shown by the 
most recent experiments, which had gemonstrated that all gases 
employed were more or less absoibedby the glass, and the more 
so the longei the gas remained in contact with thæ walls of the 
thermometer That this absorption prejudicially affected the 
readings of the theimometer, if only to hundredths of a degree, 
had been already proved Continued experiments with nitrogen 
and carbonic acid thermometers in vessels of glass and platinum- 
iridium would bring to light the corrections to be applied , these 
in conjunction with the other co1ections would alone render the 
thermometer a true scientific instrument -—Di Kayser has 
photographed flashes of lightning, and obtained the ramified 
lightning-pictures now universally known One flash, however, 
which he showed to the Society, was distinguished by the fact 
that it presented four umamufied, regularly undulatory lines 
unning in exact parallels from top to bottom «Theses fom 
lhightning-lines must, by reasor of their parallelism, have arisen 
simultaneously or immediately after one anothe: in order that 
their dischaiges should have pursued the same hghtning-track 
The fist flash was futher distinguished by a seues of hght- 
layeis attached to one side of ıt Dr Kayser was of opinion 
that a double discharge was here pictured, ging and coming, 
the course of which had beengisplaced by a strong wind (thirty 
metres per second) The amount af the displacement could be 
appioximately calculated, and so the time between the first and 
second discharge might be estimated to within some hundredths 
of a second 
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SOUTH KENSINGTON 


Mr F D BOWER, MA, will deliver a Course of Thirty Lectures on 
the “Principles of Botany,” beginning on THURSDAY, May 1, 1884, at 
xo o’clockam In connection with the Lectures there will be a Course 
of Laboratory Instruction 
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è PROMOTION of SCIENTIFIC RESEARCH —A Meeting of the 
GOVERNMENT GRANT COMMITIEE will be held durng the 
month of May It ıs requested that Applications to be considered at 
that Meeting be forwarded to Mr Hersert Rix, Royal Society, 
Burlington House, W , marked ‘‘ Government Grant,” before the 17th 
of the month 
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Applications to be addressed to the Secrerary, Royal Geographical 
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LEADENHALL HOUSE, ror, LEADENHALL STREET, EC 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 
who has last week sent to his subscribers Larval forms of the Acorn- 
Barnacle, w th drawings and deseriptionsy He has also sent out Spawn o 
Periwinkle, Spawn of Perzh, Zoea of of Spirorbis nautiloides, Argulus 
foliaceus, Melicerta ringens, Cordylophoft lacustris, Pandorina morum, &c 

Weekly Announcements will be made in this place q Organisms 1 B 


is supplying 
Specimen Tube, One Shilling, post-free. 
Twenty-six Tubes in course of Stix Months for Subscription of ht 13, 
or Twelve Tubes for ros 6d. 
Portfolio of Drawings, Ten Parts zs each 


=~ Peifoho of Drawings, Ten Parts ze md 
COLONEL ARTHUR.PARNELL (late 


Royal Engineers), Arcnitect, and Author of ‘The Action of Light- 
nmg” (I ockwooc), INSPECTS Buildings of a'l kinds, and ADVISES 
in regard to ther Defence frem LIGHTNING STROKES —73, 
Windsor Terrace, Newcastle on-Tyne 


MINERALOGY AND GEOLOGY. 


The follcwing New Mnmerals have just atrived —BORRICHITE, 
FRIGIDITE, PITTKOI1, also Goon BARRANDITE, STEPHANIE, 
ARGENTOPYRITE, CYCLOPIIE, ROMEITE, ENARGITE, NA- 
TIVE SILVERS, ARGENTITE, PYRARGYRITE, &c, &c 


VERY FINE “SHERRY-COLOURED” TOPAZES 
A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the 


sarie 
Lists on Application Wanmmers, Chisels, and Hammer Straps 
PRIVATE LESSONS AND EVENING CLASSES. 
BLOWPIPE CASES AND APPARATUS Catalogues free 


SAMUEL HENSON; 


277, STRAND, LONDON, 
Opposite Norfolk Street 


ROCK SPECIMENS 


AND ROCK SECTIONS FOR MI@ROSCOPIC EXAMINATION 
The Largest Stock and Greatest Variety in London 
New Lists Now Ready 


Collec.1ons and ngle Specimens Al Examples are well and carefully 
authenticated 

Sfectahtivy —Large and carefully-cut Rock Secticns from well-authent:-* 
cated Specrmens Prof James Geikie says ‘‘ These are the largest and 
best-cut sections made by any one # England ” 


JAMES R. GREGORY, 
Geologist and Minerealogssi, 


88, CHARLOTTE STREET, FITZROY SQUARE, LONDON 


NEW CATALOGUE OF MINERAL 
SPECIMENS 


Arranged for the selection of Single Sptcimens, &c . with Prices This 
List conzaims nearly all of the New Species descr bed during the last few 
years, also many discovered at new localities Twenty four pages Post 
Free for Two Stamps Also New Lasts of Rare Minerals, Rock Specimens, 
Geological Apparatus, Collections, Hammers, Books, and Microscopic 
Sections of Rocks 


o JAMES R GREGORY, 
Mineralogist and Geologist, 


88, CHARLOTTE STREET, FITZROY SQUARE, W 


E STANDARD 
COLLECTIONS AND APPARATUS 
FOR TEACHING 


GEOLOGY AND MINERALOGY, 
° CATALOGYE POST FREE 


In the Press 


CHARACTERISTIC BRITISH FOSSILS 
POST FREE, 6¢@ - 


N B —~As only a lumited number of Copies will be issued orders should be 
sent on at once to avoid disappointment 


THOMAS J DOWNING, 
38, WHISKIN STREET, LONDON, EC (over Quarter of a Century) 


a rT, 
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NOTICE-OF ‘REMOVAL. 


THOMAS D. RUSSELL, 
Late of ESSEX STREET, STRAND, 


Has removed his extensive Collections of Geological, Petrological, Minera 
logical, ard Microscopical Specimens to more convement Premises at 
78, NEWGATE STREET, near the New General Post Office Address— 


THOMAS I RUSSELL, 
"8, NEWGATE STREET, LONDON, E.Cs 


May 1, 1884] 


Metin i NR i ere cere a 


Sale bp Auction. 


IMPORTANT SALE OF LEPIDOPTERA, &c 


Mr. J. C STEVENS will Sell by Auction, 
at his Great Rooms, Ne Street, Covent Garden, on THUR»YDAY 





and FRIDAY, May 8 }d 9, at half past 12 precisely each day, the 
concluding portion of thd Valuable and Extensive Collection of Lepi- 
doptera, ffmed regardless of expense, by the late Parui H HARPER, 
Esq, F RCS, comprising the Micro-Lepidoptera, British Coleoptera, 
Natural History Books, &c 


May be viewed the Day pnor and Mornings of Sale, and Catalogues had 


ee ee e —— to 


SKELETON OF FROG carefully pre- 


pared, 4s , pest free 
E WADE WI&TOR, Northfield Villas, Leeds 


On SALE.—400 PICKED SLIDES, Various, 


selected by the late THOMAS BRITTAIN, of Manchester, dunng his 
Lifetime, also Lens {4 10) by Beck, Lundon lor particulars apply, 
THOS P BRITIAILN, Ashfield Road, Urmston, Manchester as 


MUSEUMS AND COLLECTORS. 


Mr DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in Natural History 
Objects, including RECENT SHELLS (Foreign and 
British), FOSSIL REMAINS, MINERALS, ROCKS, 
MARINE ZOOLOGY, &c, &c, &c. 


DIAMONDS IN MATRIX. 


R C NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
on sale Specimens of the above, also Cut Precious Stones mn all Colours 
Precious Stones valued and bought 

FRITH STREET, SOHO, W 


SCIENTIFIC ART. 
DIAGRAMS FOR SCIENTIFIC LECTURES 


AND 
ILLUSTRATIONS FOR SCIENTIFIC WORKS 


Carefully and neatly executed from Descriptions, Sketches, or Objects 
Commissions Addressed to s 


MR. W S DUNCAN, SCIÈNTIFIC ARTIST, 
(Care of Mr D BoGUEJ, 
3, ST MARTIN'S PLACE, TRAFALGAR SQUARE, WC 


NON-MAGNETISABLE WATCHES. 


WATCHES which cannot be f MAGNETISED,” constructed a 
the recommendation of W Crooxss, Esq , F R S, and as exhibited at the 
Electrical Exhibition, Paris. 


E DENT & CO, Makers of the Primary Standard Timekeeper of the 
Royal Observatory, Greenwich 


Only Addresses —61, Strand, and 34, Royal Exchange, London 
N B —Watches can be converted to this plan 


NORTH BRITISH AGRICULTURIST, 


the only Agricultyral Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident eqns and others interested in the 
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=e ne e er m arara 


management of land throughout the {/mited Kingdom 
The AGRICULTURIST ıs published every Wednesday afternoon in 
time for the evening mails, and contams Reports of all the principal British 


and Irish Markets of the week 

Thespectal attentiompf Land Agents ıs directed tothe AGRICULTURIST 
- ied the best existing Papers for Advertising Farms tobe Let and Estates 

or Sale e 

Advertisers addressing iisniedlyas to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class 

Price 3d By post 34d Anfi#al Subscription, payable in advance, r4s 
T ee High Sg Edinburgh, and 145, Queen Victoria St London, 


Money Orders payable to Chames Anderson, Jun , Edinburgh 


By LIONEL S. BEALE, F RS, Professor 


of Medicine in King’s College, London 


SLIGHT AILMENTS, their Nature and Treatment, ss 
HOW to WORK with the MICROSCGPE roo Plates 21s (Harison 


& Sons 
The MICROSCOPE in MEDICINE 86 Plaes ars 
BIOPLASM an TAtroduction to Medicine and Physiology 6s 6d 
PROTOPLASM, or, Matter and Life [A New Editton preparing 
DIAGNOSIS and TREATMENT of URINARY DISEASES 
° e [Preparing 
On LIFE and on VITAL ACTION ss 


The MYSTERY of LIFE 3 6a 

LIFE THEORIES and RELIGIOUS THOUGHT sss 6¢ 

The ‘MACHINERY” of LIFE as 

DISEASE GERMS (Sorled Copies only } 8s 6a 

KIDNEY DISEASES, &c [A New Edition preparing 
- London J & A CHURCHIEL 


NATURE 
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Cd a aal mwernennen a- 


In a few days, prce 2s 6d 


HISTOLOGICAL NOTES FOR THE USE 


OF MEDICAL SIUDENTS By W HORSCRAFT WATERS, 
M A, Demonstrator and Assistant Lecturer in Pnysiology at the 
Owens College, Manchester 


London SMITH, FLDER, & CO 


— 


J 
Manchester J E CORNISH 


—_ mene m -Á iat piinaa 
- AR a em 


NEW AND IMPORTANT BOOK ON VIVISECTION 


PHYSIOLOGICAL CRUELTY: an Inquiry 
mto the Vivisection Question By “ PHILANTHROPOS” Cloth 
35 
The Lancet says —‘' By far the most important contribution to the 
Vivisection Question ” be 


TINSLLY BROTHERS, London, at all Booksellers 


a I et ee 





Now Ready, Crown 8vo, 6s 


HEAT ByP G Tait, M A, Sec.R.S E, for- 


merly Fellow of St Peter’s College, Cambr dge, Professor of Natural 
Philosophy im the t niversity of Edinburgh 


MACMILLAN & CO , London 


Mua enaena as n a met ame 


THE AUTOTYPE COMPANY, 
74, NEW OXFORD STREET, WC 


THE AUTOTYPE FINE-ART GALLERY displays 
a noble collection of Facsimiles from the Drawings of the Great Master, 
preserved in the National Galleries of Europe, with a choice selection 
trom the Works of Contemporary Artists—Poynter, R A, Dyce, R A, 
Ford Madox Brown, Burne Jones, Rossett, F Shields, H Schmalzs 
Cave Thomas, P G Hamerton, &c 

SIR JOSHUA REYNOLDS —284 Examples of this 
Master from rare Prints in the British Museum, including 39 Subjects 
now in the Grosvenor Gallery Exhibition 

To adorn at little cost the Walls of Home with Artistic 
Masterpieces visit the AUTOTYPE FINE-ART GALLERY, 74, 
New Oxford Street, W C 

AUTOTYPE in RELATION to HOUSEHOLD ART, 
with 3 Illustrations 21 pp, free to any address 

Fine Art Catalogue, 124 pp , price 6g post free 
THE AUTOTYPE COMPANY 


TURNER'S “LIBER STUDIORUM,” 
Reproduced in Facsimile by the AUTOTYPE Process, and accom- 
paned with Notices of each Plate 

By the Rey STOPFORD BROOKE, MA 
Publishing in Three Volumes, each containing Twenty-four Illustrations, 
price Four Guineas per Volume Vol If now ready, containing — 


rs es i A V me RR pg gett 


The Story of Europa — Inverarv Pier I auffenbourgh 

Bndge ın Middle Dıs- Inverary Castle and Calws Harbour 
tance Town Coast of Yorkshire 

Woman with Cymbals Flint Castle Rizpah 

Hindoo Ablutions Stack-yard and Horses Watercress Gatherers 

Bonneville Savoy Farmyard with Coch Juvemle Tricks 


St Catherine Huli 


Source of the Arveron 
Morpeth 


Alps from Grenoble Greenwich Hospital 
Ben Arthur Intenor of a Church 

Detached Plates of this Edition of the Liber,” with the Commentary 
appertaining, are sold at 3s 6g each 


Publishers The AUTOTYPE COMPANY, LONDON, Henry Sotheran 
& Co, London and Manchester 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by © G Barrett, J] W Oovcnas, R McLacnian, ERS, 
EC Rye, F ZS, E Savnpers, EFLS,andH T STAINTON, E RS 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles + 

Subscnption--Six Shillings per Volume, post free The vole’, com- 
mence with the June number in each year 

Vols I to VI (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros each, the succeeding 
vols may be had separately or together, at ys each * 

London JOHN VAN VOORST, 1, Paternoster Row 
N B—Communteations &c , should be sent to the Editors at the above 
address 
THE BREWERS’ GUARDIAN: 
A Fortmghtly Paper devoted to the Protection of Bratvers’ Interests, 
Licensing, Legal, and Parhamentary Matters 
REVIEW or THE MALT AND Hor TRADES, AND WINE AND Spirit TRADE 
Recoryp 
The Organ of the Country Brewers 

‘The Brewers’ Guardian ’’ 1s published on the evenings of every alternate 
Tuesday, and ıs the only journal offictally connected with brewing interests 

Subscription, 16s Öd per annum, por free, dating from any qu&rter-day 
Single copies rs each Registered for transmission abr@ad 


Offices—z, Bond Court, Wafbrook, London, E C 


Fifth Plague of Egypt 
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DEMY 8vo, CLOTH, ILLUSTRATED, ars 


[May 1, 1884 





THE NEW PRINCIPLES OF NATURAL PHILOSOPHY. 


With an Answei to Piof Huxley on “The Laws of Motion ” 


AN ANSWER to “NATURE” Price One Penny 


AN ANSWER to “KNOWLEDGE 
ANSWERS to the ““ATHENA‘UM,” and others 


Also, 


Price One Penny 
Price One Penny 


By WILLIAM LEIGHTON JORDAN, F.RGS. s 


“Everythng Mr Jordan writes 1s sure to be brillant and ingenious 


His mathematical ai: guments aie very clearly expressed ” 


o—Publie Opinion, on The Winds and their Story of the World, now mceluded in The New Ps inciples of Natusal Philosophy 


‘The author of this book gives us a new Principia 
subject, and many others collateral with it 


Still, the book is the production of a man thoroughly well up in lis own 
It is one that may be safely commended to the study of all who are interested ın the 
subject of ocean currents ”-—/ron, on The Ocean, ts Tides and Currents and ther Causes 


“‘ FIere we have the vulnerable point of Dr Carpenter’s modified resuscitation of the old theory of oc@anic cuculation clearly 


indicated, and a home-thrust of clear sound reasoning fanly delivered though it 


contribution to the subject, the thrust is fatal 


As this point is the very heart of Dr Caipenter’s 


It 1s followed by a finther and equally cleaı and able discussion of the details of 
Dr Carpenter’s arguments, and of the theories of Maury, Rennell, Herschel, &c 


excellent, and worthy of careful reading ”—Quarterly Journal of Science, on The Ocean 


This chapter of Mr Jordan’s book is really 


The Chapter alluded to m the above notice and others of a contioveisial character have been republished m The New*Princhpiles 
of Natural Philosophy, as they will not appear in a new edition of The Ocean, which 1s now being prepared for publication with 


additional charts and diagrams 
London 





DAVID BOGUE, 3, St Martin’s Place, Trafalgar Square, WC. 





POPULAR SCIENCE AND NATURAL HISTORY. 


ANTS AND THEIR WAYS By the Rev. 


W FARRAN WHITE, M A, Vicar of Stonehouse, Gloucestershire 
With numer us Illustrations and a Complete List of Genera and Species 
of the British Ants ss Cloth boards 


“We can safely promise to all who have not read it that a great treat 1s 
an store for them when they do "—Standard 

“Will be of great assistance to any entomologist wishing to commence the 
study of our native ants, while as an interesting volume for the general 
reader, or as a gift-book for young people with a taste for natural Instory, 1t 
may be recommended as among the very best of its kind ”’—Nature 


London THE RELIGIOUS TRACT SOCIETY, 56, Paternoster Row 





ELECTRICITY AND ITS USES By 


JOHN MUNRO, of the Society of Telegraph Engineers and Electri- 
cans With numerous Engravings Crown 8vo 3s 6¢@ „Cloth boards 
“We have here a popular but clear and correct account of electrical 
science in all its vanous branches A work of this kind was greatly needed ” 
—Journal of Science 
“ More correct than is usually the case with attempts to popularis 
science "—Lilectriczan * 
“The work 1s extremely well got up, and the diagrams are far above 
the average -Schoolmaster e 


Order of any Bookseller 





NOW READY, IN CROWN 8vo, PRICE 6s 


LIG H T. 


By.P. G. TAIT? M.A, SecRSE, 


Formerly Fellow of St Peter’s College, Cambridge , 
Professor of Natural Philosophy ın the University of Edinburgh. 


Edinburgh ADAM & CHARLES BLACK 
London LONGMANS & CO 


FLOWERS AND FLOWER GARDENS 
Now Ready (750 pp ), with 1200 Hlustrations, Medium 8vo ags 


The ENGLISH FLOWER-GARDEN. 
With an ALPHABETICAL DICTIONARY of all the PLANTS best 
sutted for its EMBELLISHMENT, and FULL DIRECTIONS for 
ther CULIURE and POSITION By W ROBINSON, Editor of 
T7 e Garden 

By THE SAME AUTHOR 


The PARKS and GARDENS of PARIS, 


considered in KFELALION to the WANTS of other CITIES and of 
PUBLIC and PRIVATE GARDENS Third Edition, with 350 Mlus- 


trat@ons 8vo 178s 
ALPINE ¥LOWERS for ENGLISH 


GARDENS How they maj} be Grown in all Parts of the Butsh 
@ islands With Illustrations of Rock Gardens, Natural and Artific al 
Third Edition With Woodcuts Crown 8vo 7s 6d 


The SUB-TROPICAL GARDEN; or, 


Beauty of Form ın the Flower Garden With Illustrations of all the 
Finer Plants used for this Purpose Second Edition, with Illustrations 


Smoll 8vo 5s 
GARDEN , of, Our Groves and 


The WILD, 
Gardens made beautiful by the Naturalisation of Hardy Exotic Plants, 
with Suggestions for the Regeneration of the Bare Borders of the Lon- 
don Parks Third Edition, with Illustrations 8vo tos 62 


HARDY FLOWERS Descriptions of up- 


wards of 1300 of the most Ornamental Species, with D rections for 
their Culture, &e Fourth Edition Post 8vo 3s 6d 


GOD’S ACRE BEAUTIFUL, or, the Ceme- 


terres of the Future Third Edyion, with Illustrations 8vo 7s 6d 
JOHN MURRAY, Albemarle Street 


e* 


Threz Votumes, Imperial 8vo, cloth, price 44 4s 


A MANUAL OF THE INFUSORIA; 


Including a Desenpffon of all known 
FLAGELLATE, CILIATE, AND TENTACULIFEROUS 
PROTOZOA, BRITISH AND FOREIGN, 

And an?Account of the 
ORGANISATION AND AFFINITIES OF THE SPONGES, 


By W SAVILLE KENT, FLS, FZS, FRMS. 


Formerly Assistant wn the Natural History Depas {menis 
of the British Museunt 


SPECIAL NOTICE ~A COLOURED EDITION of the above 
Important Work will be issued with the Pratzs COLOURED BY HAND, 
from Draw ngs spectally prepared by the Author, if a sufficient number of 
Subscribers 1g guaranteed Lhe Price will be £8 8s, and as the number 
is limited early applicatign will be necessary to secure Copies 


r London W H ALLEN & CO , 13, Waterloo Place, S W 


THE “LOISĘTTIAN ” 


SCHOOL OF MEMORY: 
INSTANTANEOUS MEMOR 
ART of NEVER FORGETTING"! 
7 DISCONTINUSJTY CURED!! 
A Phystologacal System, wholly uyjike Mnemonics, using none of 
sts “Localities,” “Keys,” “Pegs,” “Links,” or “ Assoctations n 


Dr ANDREW WILSON,*F RSE, Editor of 
tt Health,” says — @ = 
‘PROFESSOR LOISETTE’S SYSTEMI IS PHYSIOLOGICAL AND 
SCIENTIFIC IN THE HIGHEST DEGREE ” 


Mr, RICHARD A PROCTOR, Editor of ‘í Knowledge,” 
- ın No 117, dated January 25, 1884, says — 

“I HAVE NO HESITATION JN THORGUGHLY RECOMMENDING 
THE SYSTEM TO ALL WHO ARE IN EARNEST IN WISHING TO 
TRAIN THEIR MEMORIES EFFECTIVELY, AND ARE THEREFORE 
WILLING TO TAKE REASONABLE PAINS TO OBTAIN SO USEFUL 


A RESULT” & 


—_—, 


———-— 
Any Book Mastered in Onè Reading 
Great Inducements to Correspondence Classes 
Prospectus post-free on application to 


PROFESSOR LOISETTE, 
5, NEW OXFORD STRES1 (opposite Mudie $ Library), LON DOW 
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SUBSCRIPTIONS to “ NATURE.” 
s d 


Yearly . a 28 Oo 
Half-yearly E 14 6 
Quarterly , © 8 TEE 6 


To the United Stat, the Continent, and all places 
within the Postal Uniom,— 


s d 
Yearly » 30 6 
Half-yearly I5 6 
Quarterly : r , 8 o 


Post Office Orders payable to MACMILLAN & CO 
OFFICE 29, BEDFORD STREET, STRAND, W.C 





Biary of Societies 


LONDON i 


THURSDAY, May 1 


e 

RovaL SOCIETY, at 4 30 =—On the Cortical Connections of the Optic Nerves 
Prof Hamilton —On the Connection of the Himalaya Snowfall with Dry 
Winds and Seasons of DroughtinIndia H F Blanford, F R S ~Report 

, tothe Solar Physics Committee on a Comparison between Apparent In- 
equalities of Short Penod in Sunspot Areas and ın Diurnal Temperature 
Ranges at Toronto and Kew Prof Balfour Stewart, F RS, and W 
Lant Carpenter 

LINNEAN bocigtry, Àt 8 —Flora of the Philippines, and its Derivation 
R A Rolfe.—Embryology of the Weaver Fish (Trachinus vipera) 
Geo Brook —On Melampyrum pratense Gea C Druce -New Genus 
of Fungida allied to Mscrobacraof Cretaceous Age Prof P M Duncan 

CHEMICAL Socrary, at 8 —On Benzoylactic Acid and some of its Deriva- 
tives, Part 14 W H Perkin, jun, Ph D- On Fluorene W E R 
Hodgkinson —On a New Form of Pyrometer Dr 1 Carnelly and Thos 
Brunton -On Selenium Sulphoxide, On the Reaction between Hydrogen 
Chloride and Selenium Sulphoxide, On Selemum Selenochlonde Prof 
Divers and M Shimose 

ROYAL INSTITUTION, at 1 $0--Annual Meeting At 3-—Flame and Oxi- 
dation Prof Dewar, ERS 


FRIDAY, May 2 
GEOLOGISTS’ ASSOCIATION, at 8—The Agricultural Geology of England 
and Wales, with reference to the Daft Maps of the Geological Survey 
W Topey, FGS ° 
RoYAL INSTITUTION, at 9 —Krakatoa Prof Judd 


SA TPURDAY, MaAw3 
Roya INSTITUTION, at 3 —Roman Archeology, II The Forum H M 


Westropp 
MONDAY, May 5 

Socrery or Arts, at 8—Some New Optical Instruments and Arrange- 
ments J Norman Lockyer 

ODONTOLOGICAL SOCIETY, at 8 —QObservations on the Teeth of Certain 
Rodents E G Betts 

ARISTOTELIAN Socrztry, at 8 An Analysis of Force W R Dunstan 

RoYAL INSTITUTION, at 5 —General Monthly Meeting 

Society of CHEMICAL INDUSTRY, at 8—Election of Local Committee — 
On the Composition and Illuminating Power of Coal Gas Dr Percy 
Frankland —On the Estimation of the Illuminating Power of Gas-Burners, 
especially those of Large Size W J Diubdin 


TUESDAY, May 6 

ZOOLOGICAL SOCIETY at 8 30 -Note on the Dentitdh of a young Capybaia 
(Hydrocherus capybara} Prof W H Flower, LLD, F RS—On 
Amphicyclus, a New Genus of Dendroclinotous Holothurians, and on its 
bearing on the Classification of the Suborder Prof F Jeffrey Bell 

GRESHAM COLLEGE, at 6 —Astronomy 

VICTORIA INSTITUTE, at 8 —~Prehiston® Man in Egypt, Sc 
Dawson 

Roya Insrrrurioy, at 3 —Nerve and Muscle Prof Gamgee 


@WEDNESDAY,May7 ® 


Society or Arrs, at 8 —Bicycles and Tneycles C V Boys, 
GRESHAM COLLEGK, at 6 ~Astronon 


TH URSDA F, May 8 


Principal 


Rova.z Socrsry, at 4 30 

MatruaMAwmemat Socr@py, at 8 —Motion of 2 Network of Particles with 
some Analogies to Conjugate Functions E J Routh, FRS—On a 
Subsidiary Elliptic Function Gniffiths 

Society of TELEGRAPH ENGINEERS, at 8--On a Method of Eliminating 
the Effects of Polarisation and Earth Currents from Fault Tests Henry 
C Mance With some Supplementary Remarks and Illustrative Experi- 
ments, by Latimer Clark 

Society OF ARTS, at 8 --Cnpra Ammonium Solution C R Alder-Wright 

GRESHAM COLLEGE, at 6 —Astronomy è 

RoyYAL INSTITUTION, at 3 —Flame, &c Prof Dewar 


e FRIDAY, May 9 


ROYAL ASTRONOMICAL SOCIETY, at 8 
SOCIETY or ARTS, at 8 —Indigenous Education in India Dr Leitner 
QLEKETT Microscopicay CLUB, at 8 s 
GRESHAM COLLEGE, at 6 —Astronomy 

ROYAL Insrirurion, at 9 —Mohammedan Mahdis 


SATURDAY, May 10 


RoYAL Boranic SOCIETY, at 3 458 ® 
Rovar INSTITUTION, at 3 —RKoman Archxology, ILI , The Palatine Hill 
HeM Westrbpp ' e e 


Prof W R Smith 


nn 
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LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate sfxe is thebest 
of allapphances for the protection of every description of building from the 

destructive effects of lightning £ 


NEWALL & COv’S 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As apphed to all kinds of Buildings and Shipping in all parts of the werle 
with unvarying success 1s the most Trustworthy, most Effective, and aleo 
the Cheapest Conductor ever offered to the Public 

C O es $ 


R. S. NEWALL & 
130, STRAND, WC , 7, NEW QUAY, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW 
MANUFACTORY—GATESHEAD-ON.-TYNE. 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 74, POST FREE 


A CATALOGUE OF CHEMICAL APPARATUS 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp , Illustrated with 1,600 Woodcuts 
Most Complete and Cheapest Lisi of Apparatus 


JOHN J. GRIFFIN anD SONS, 22, GARRICK STREET, 
LONDON, W.C. 


TIME BY TRANSIT. 


TRANSIT INSTRUMENTS OF BEST QUALITY, 
£7 tos od., £9 17s Gd, and £13 13s od, 
Instruments sent on Approval 


Latimer Clark’s Manual of the Use of the 


Transit Instrument for obtaimng Corfect Time, 1s , Treatise, ss , and 
Tables by which any Person may obtain Accurate Time by a Simple 
Observation wrthout calculation 2s 6d per annum 


PAMPHLET FERES ON APPLICATION 
A J. FROST, 6, Westminster Chambers, Victona Street, S W 


S. G. TISLEY &¢& Co, 


MANUFACTURING OPTICIANS 


AND 


SCIENTIFIC INSTRUMENT MAKERS 


172, BROMPTON ROAD, S.W. 


MESSRS S C TISLEY & Co have great pleasure in informing 
Scientific Gentlemen that they have made arrangements with Mr J W 
GAMMAGE (for some years Manager to Mr Browning, and lately Electri- 
cian to the South African Electric Light and Power Company) to take the 
Management of the above business e 

All orders intrusted to Messrs Tisley and Co will be executed as 
promptly as is consistent with that excellence of workmanship that Mr 
Gammage’s thorough knowledge of every branch of the business will insure 














Experimental Work executed by Experienced Workimen on the Premsses® 


BEST BLACK INK KNOWN. 


DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANY®HING ELSE EVER PRODUCED 


Wniting becomes a pleasure when this Ink 1s used _Itghas been adopted 
by the prmmcipal Banks, Public o zag Ratlway Companies throughout 
reland. 

Flows easily from the Pen 





It writes almostinstantly Full Black 
Does not corrode Steel Pens Blottsng-paper may be apphed at the 
Iscleanly to use, and not hable to Blot moment of writing 
Can be obtained m London, through Messrs Barcray & Sons, Farring- 
don Street, W Epwarps, Old Change, F Nuwsery & Sons, Newgate 
Street, J Austin & Co, Duke Street, Laverpool, and to be had o all 
Stationers 7 


BEWLEY & DRAPER Limited), Dubin 
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a an WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 
W ARE THE ORIGINAL MAKERS OF 
wii] Š ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic 





May be obtained of all Decorators 
Award of Merit, International Medical and Sanitary Congress 


Sole Address—r10, HIGH STREET, MANCHESTER SQUARI, LONDON, W. 


Special Prize Medal, Sanitary Thstitute è 
Silver Medal, National Health Society, 1883 








25. Nao Sepia. 


In Casks, 12/6 per 9 gals In Bottie, 3/3 per doz Impl Pts“ 


* Bottles charged z- per doz, and allowed at the same rate if returned, but they, £ WE 
° : 








It 1s a ‘Sound Nutr.tious” ‘onic, 





LONDON SW 





W. LADD & CO., ° 


SCIENTIFIC INSTRUMENT MANUFACTURERS, 


Nicol and other Prisms; Makers of Maxwell’s Dynamical and Calour Tops ; 


LA SEMAINE FRANÇAISE: a Weekly 


Negyspaper and Review ın the French Language Politics, Literature 
Science, Art, Varieties, Notes Price ag , through Booksellers, and at 


+ 
\ must be paid for with the Beer 
Neither sugar, saccharum, nor any of the many new Brewing Materials are used in 
| the manufacture of the “S N” Stout, it 15 Brewed entirely from the finest Malt and 
Fi Hops, it 1s, too, more hopped than Stout is generally, therefore, besides being very RESY 
WH nutritious, it is an excellent Tonic and particularly suited for mvalids, ladies nursing, or HR YA 
¥ anyone requuing a good strengthening beverage Ah 
and very much recommended by Medical men 
WALTHAM BROTHERS, 
THE “HALF GUINEA’ ATE PRUWERY 
BIA RWVWVE YW AND PEAK, 
[By Appointment to the Royal Inststution of Great Britain, ] 
SUCCESSORS TO 
BEAK STREET, REGENT STREET, LONDON, W. 
MRS SPOTTISWOODE’S POCKET POLARIZING SET, 
RAIN-BAND SPECTROSCOPES, DICHROSCOPES, (&c 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE, 
64, CORNHILL 
PERILS ABOUND ON EVERY SIDE! 
THE 


Railway Passengers’ Assurance Company 
INSURES AGAINST 
ACC DENTS QF ALL KINDS—ON LAND OR WATER, 


AND HAS 
THE LARGEST INVESTED CAPITAL, 
THE LARGEST INCOME, 
~ AND PAYS YEARLY 
THE LARGEST AMOUNT OF COMPENSATION 
Of any Accidental Assurance Company 

.  Charman—HARVIE M FARQUHAR, Esq 
Apply to the Clerks at the Railway Stations, the Local Agents, or _ 
West-Enp Orrice*~8, GRAND Pam BurLDINGs, CHarine Cross, 

or at the 


Head Office —64, CORNHILL, LONDON, EC 
} WILLIAM J VIAN, Secretary 


HOW & CO’S 


Geological Transparencies for the Lantern. 


Deseriptive Catalogue on Application 


WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
: AND MINERALS 


„Í HOW & COS POCKET MICROSCOPE LAMP, 8s 6g 


MICRO-PETROLOGY —Seetions of Pitchstones, Obsidtans, Granites, 
Syenites, Diortes, Gabbros, Dolentes, Basalts, Tachylites, Trachytes, 
@\ndesites, Porphyntes, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lime- 
stones, &c , price 1s Sd each 


JAMES HOW & CO, 73, FARRINGDON STREET, LONDON 


THE ZOOLOGIST: 


A MONTHLY MAGAZINE OF NATURAL HISTORY 
Third Series Edited by J E Harruar LS, FZS, Member of the 
Rntish Ornithologists’ Union , contams— 

Orginal Articles by well known naturahsts ın every branch of zoology, 
habits of anumals , arrival and departure of migratory birds , occurrence of 
rare birds, distribution and migration of British fresh-water fish, new or 
rare mzrine fish, 'oca! aquaria, British reptiles, British land and fresh- 
water mollusca, with remarks on the haunts and habits of the spectes, and 
other matters of general interest to those who delight in natural history 
Reports of the Linnean, Zoological, and Entomological Societres Reviews 
of natural history books Occasional translations from foreign soological 
journals of important and interesting articles in various branches of snology 
There are occasional woodcuts 

JOHN VAN VOORST, x, Paternoster Row 


e*t 


the Railway Bookstalls® Office,s41, Strand, WC 
LA SEMAINE F ete : Journal Français pour 
r. 


PAngleterre Politique, Littérature, Sciences, Arts, Varietés, Nouvelles, 
et Notes Un exemplaire par la poste, 242 en t'mbres poste Abonne- 
ment franco par la poste—un an, ros rod , sıx mous, 5s sd Prix ad 
chez tous les libraires et aux gares des chemins de fer “On s’abonne 
aux bureaux, 441, Strand, Londres, W C 


LA SEMAINE FRANCAISE —“‘La Semaine Fran- 


çaise” has been brought out ın London fox the benefit of those Enghsh 
readers who mdy wish to study contemporary French from all points of 
view, instead of confining their reading to one particular Gallic print 
It certainly merits success "Graphic 


LA SEMAINE FRANCAISE —“The numbers before 


us are full of good things It will be far better for most than 

one of the best papers published in Paris itself We are much pleated 
with the characterOf it, and believe it will be highly valued in all those 
many households where French 1s cultivated ‘The printing ts very well 
done ~- Queen 


Terms or Sussanirrion —* s d 
Three Months ow 2 99 
Six ” hag bee oo 5 5 
Twelve ,, e ro ro 


POO aks able to A ‘Chin 
PubRshing Office, 441, Stranda W.C. 
o 
GOLD MEDAL, 


rR a Paaa 
ackets andgTins Pure 


Cocoa only, with the super- 
‘t Tf properly prepared, there 1s no mcer 





fluous oil extracted 


or more wholesome preparation of 
cocoa "—Food, Water, and Air, 
Edited by Dr Hassall 


J S FRY & SONS, Bristol and London. 
2 





i’ A CERTAIN 
ai REMEDY 

For BAD BREASTS, OLD WOUNDS, and SORES, If 
effectually rubbed on the Neck and Chest, it cures SORE 


THROATS, BRONGHITIS, COUGHS and COLDS; and, for 
GOUT, RHEUMAZISM, and ail Skin Diseases ıt 1s unequalled, 
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FLETCHER’S 
PATENT INCANDESCENT 


ASBESTOS GAS FIRES, 


PRICES, 16s. to £6, 


MANY DIFFERENT PATTERNS 
IN STOCK 





The simplest and best criticism on these 
fires ıs the fact that the total possible output 
during 1883 has been sold without adver- 
tising The extension of works is now 
complete, and we are prepared for greatly 
increased deliveries without delay 

Complete Illustrated List of Domestic and 
Labour-Saving Apparatus, Heating and Cook- 
Ing, price 2@, post free Complete Illus- 
trated List of Laboratory Apparatus, price 
2d, post free. 

Out of eleven different Incandescent fires 
tested at the Stockport Exhibition, my As- 
bestos Fire gave six times the duty of the 
worst, and $0 per cent above the average of 
the whole The Highest Award ın this class 
was obtained, 





FLETCHER’S PATENT HIGH- 
POWER INSTANTANEOUS 
WATER-HEATER FOR BATHS. 


+ This adaptation of the High Power Burner renders the 
supply of hot water in almost unlimited quantities a simple 
matter So perfect 1s this arrangenfent that the whole theo- 
retical duty can be obtained from the gas, and a gas supply of 
any specified amount will do double the duty, as compared 
with the average of the best water-heaters known, whilst the 
cost of the Apparatus is less than half that of the cheapest 
of the older forms having the same power The Heater ıs 
well and subs@antially made of stroag copper plate, tinned 
inside, all joints being seamed and riveted; the smallest size, 
Price 50s., having a cylfhder r0 inches diameter, will supply 
I$ gallon per minute, Mgated from 60° to 95°, sufficient to obtain 


a warm bath m.zo minutes, or with night pressure of gas, in 
under T5 minutes Thg large size, Price 90s,, has double the 
power 


FLETCHER’S PATENT RADIAL BURNERS. 


A NUMBER OF NEW PATTERNS ARE IN HAND 
a 





Illustrated. List of Gas-Heating and Labour-Saving Appa- 
ratus (Domestic), Price 2d , post free 
Illustrated List of Gas Apparatus for Workshop and Labora- 


tory Use, 2¢, post free. . 
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OrrICEs—THYÑNE STREĘT 
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FLETCHER, 
Works—MUSEUM STREET, WARRINGTON. 
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No XCIV, with rr Plates, APRIL, Price ros 


THE QUARTERLY JOURNAL OF MICROSCOPICAL SCLENCE. 


Edited by E RAY LANKESTER, MA, FRS, FELS, Fellow of Exete: College, Oxforg, and Jodrell Professor of 


Zoology in University College, London 


With the co-operation of W T THISELTON DYER,MA,CMG,FRS, 


F LS, Assistant-Directo: of the Royal Gardens, Kew, E KLEIN, MD,FRS, Jommt-Lecturer on General Anatomy 
and Physiology in St Baitholomew’s Hospital Medical School, London, H N MOSELEY, MA, FRS, FLS, 
Linacre Professor of Human and Comparative Anatomy in the University of Oxford, and ADAM SEDGWICK,M A, 
Fellow and Assistant-Lecture: of Trinity College, Cambridge 


+ 
MEMOIRS-— 

On the Chlorophyll Corpuscles of some Infusoria 
A Sallitt 

On the Head Kidney of Bdellostoma, with a Sugges- 
tion as to the Origin of the Supraienal Bodies By W 
F R Weldon, BA, Scholar of St John’s College, 
Cambridge, Demonstrator of Comparative Anatomy m the 
University 

On some Points in the Minute Stiuctuie of the Pancreas By 
Heneage Gibbes, M D, Lecturer on Physiology and on 
Normal and Morbid Histology at the Westminster Hospital 

On some Structures found in the Connective Tissue between 
the Renal Artery and Vein in the Human Subject By 
Heneage Gibbes, M D 

Histological Notes By Heneage Gibbes, M D 

On the Laticiferous Tissue of Mazihot glazeovn (the Ceaia 
Rubber) By D H Scott, MA, PhD, Assistant to the 
Professor of Botany in University College, London 

Note on the Laticiferous Tissue of Hevea spruceana By D. 
H Scott, MA, PhD 

The Early Stages in the Development of Balanoglossus (sp 
meert } By Wiliam Bateson, B A , Scholar of St John’s 
College, Cambridge 

On Recent Reseaiches into the Origin wd-Moiphology of 


By Jessie 


With 300 Engravings on Wood, Crown 8vo, 4s 


A MANUAL OF PHYSIOLOGY. for the 


Use of Junior Students of Medicine By GERALD F YE), MD 
Dub, F RCS, Professor of Physiology in King’s College, London 


Second (English) Edition? with 37 Engravings 8vo, 159 
AN INTRODUCTION TO PHYSICAL 


weunzukXuMEN TS with Appendices on Absolute Electrical Mea- 
surement, &c By Dr F KOHLRAUSCH, Professor m Ordinary at 
the Umversity of Würzburg ‘Translated from the Fourth German 
Edition by T H Warrer, BA,BSc,and H R Procre:, FCS 





F fth Edition with 292 Engravings. 8vo, 165 
CHEMISTRY, INORGANIC AND OR- 


GANIC. Wits Experrvexts By CHARLES L BLOXAM, Pro- 
fessor of Chemistry in King’s College, London 


Third Edition, with 48 Engravinge Post 8vo, 
PRACTICAL AND ANALYTICAL 


CHEMISTRY, Specially Adapted for Schools and Colleges, and for 
Beginners By FRANK. CLOWES, D Sc, Professor of Chemistry 
in University College, Nottingham ot we 
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e Koyal (§oMEgs of Surgeons, by 
HUTCHINSON, ROf aeS slor of Surgery and Pathology in 
the College, Emer jus Protessoy of ey, ery in the London Hospital 
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* 
Plates Royal 8vo, 7s 
THE iment ARKS,. Pharmacog- 
nostically Considered By Prof FREDERICK A FLUCKIGER, 


University of Strassburg Authonsed Translation, with some additional” 


Notes, by Freperick B Power, Ph. De Professor of Matera Medica 

r and Pharmacy, University of Wisconsin” pie 
+“ The Cinchona®Barks are perhaps the most promifient medicinal agents 
now employed, and :f the vast sums of money expended tn their manu- 
facture and sale be taken mto account, they are certainty the most impor- 
tint The questions relating to their ongin lead to manifold botanical 
discussions, while from a chemical point of view quinine and the other 


Chlorophyll Corpuscles and Allied Bodies “By F O 
Boweai, M A, Lecturer on Botany at the Normal School of 
Science, South Kensington : 

On the Pharynx of an Unknown Holothurian of the Family 
Dendrochiırotæ, in which the Calcareous Skeleton 1s remark- 
ably developed By H N Moseley, MA, FRS, 
Linacre Professor of Human and Comparative Anatomy, 
Oxford 

On the Sexuality of the Fungi By H Mashall Ward, MA, 
Fellow of Christ’s College, Cambridge , Assistant Lecturer 
in Botany at the Owens College, Victoria University, 
Manchester 

On Procalistes, a Young Cephalopod with Pedunc ilate Eyes, 
taken by the Challenger Expedition ByE Ray Lankester, 
MA, ERS, Jodrell Professor of Zoology in University 
College, London ad 

Notes on Echinodern Morphology, No VIII On some 
Points m the Anatomy of Larval Comatule By P 
Herbert Carpenter, D Sc, Assistant Master at Eton 
College 

Some Account of Polystygma 1ubrum,-Pers , based upon the 
Recent Investigations of Dr A B Frank, and C Fisch 
By W B Grove, BA, H@norary Libiarian of the 
Birmingham Natural History and Microscopical Society 


With Coloured Plate oF Spectra, ind 150 Wood Engravings Crown 8vo, os 


PHYSICAL AND INORGANIC CHEMIS- 


TRY, founded on the Well know Manual of the late Prof Fownes 
By HENRY WATIS, BA, FRS Editor of the Yournal of the 
Chentical Society, Author of * A Dictionary of Chemistry,” &c 

Also, Edited by Mr Warts, Twelfth Edition, Crown 8vo tos 


FOWNES’ MANUAL OF ORGANIC 
CHEMISTRY, or Chemustry of the Carbon Compou ids 


Second Edt 10n, enlarged, w th 25 Plates, 8v>, 75 6a 


MICROSCOPICAL EXAMINATION OF 


DRINKING WATER AND AIR By JOHN D MACDONALD, 
ie che RS, ex-Professor of Naval Hygiene m the Army Medical 
choo 


Seco Editor, 2 vols Crown 8vo, 15s 


ILLUSTRATIONS OF THE INFLU- 


ENCE OF THE MIND UPON THE BODY.IN HEALTH AND 
DISEASE Designed to Elucidate the Action of the Imagination By 
DANIEL HACK TUKE, Mẹ, FRCP, Edior of the Journal of 
Medical Sctence 


With 16 Plates (so Figures), Crown KE 


s 62 
AMBULANCE HANDBOOK tor VOLUN- 


TEERS%nd OTHERS By J @\RDAVON RAYE, late Surgeon 
H M Transport, No 14, Zulu Campaign, and Surgeon E I R Rifles 


oom“ @ 
HARDWICH’S PHOTOGRAPHIC .CHE- 


MIST RY, Theoretical and Practical ited by J TRAILL TAYLOR, 
Editor of the Photographic Times and American Photographer , late 
Editor of the British Yournal of Photography Ninth Edinon With 
57 Engravings, Fcap 8vo, 7s 6a 


CHURCHILL’S TECHNOLOGICAL 
HANDBOOKS» Edited by JOHN GARDNER FIC, FCS, 
assisted by Eaperts having Practical Knowledge of the various subjects 
treared, e 

With Engravings, Crown 8vo, 6s 6d 


l BREWING, DISTILLING, AND WINE 
MANUFACTURE . 


alkaloids whicn are prepared from them on such a la 1 t | Now Read 
interest The history of the Cinchona Barks, and ieee eaten ad ow Ready Wath Engravings, Crown i gs 
manufacture mto medtcines, are therefore, subjects of vital interest, not BLEACHING, DY EING, AND CALICO 
miy to thépharmaceutical but also to the medical profession and to the manu- PRINTING a 
ractureis and dealer@in their products e *,* Other Works in preparation 
J $ a 
š LONDON: t1, NEW BURLINGTON STREET ` 


Panted by R Cray, SONS, AND TAYLOR, at 7 and 8, 
MACMILLAN «ND Co, at the Office, 


Bread Street Hill Queen Victoria Street, ın the City of London and published by 
29 and 30, Bedford Street, Covent Garden —Tuursday, May x, 1884 
* 























































































































A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


‘t To the solid ground 
Of Nature trusts the mind which build: for aye "— WORDSWORTH 








No 758, VOL. 30] THURSDAY, 





Registered as a Newspaper the General Post Office] 


“THE “LOISETTIAN ” 


SCHOOL OF MEMORY. 


INSTANTANEOUS MEMORY! 
ART of NEVER FORGETTING!!! 
eDISCONTINUITY CURED!!! 
A Physiological System, wholly unlike Mnemonics, using none of | 
ws ** Localities,” “ Keys,” “Pegs, * Links,” or “Associations ” 


wa A Ce E ae pee fd 
Dr ANDREW WILSON, FRSE, Editoy of 
‘‘ Health,” says. — 
“ PROFESSOR LOISETTE’S S®sTEM IS PHYSIOLOGICAL AND 
SCIENTIFIC IN THE HIGHEST DEGREE ” 


Mr RICHARD A PROCTOR, Editor of ‘‘ Knowledge,” 
in No r17, dated January 25, 1884, says — 

“I HAVE NO HESITATION IN THOROUGHLY RECOMMENDING 
THE SYSTEM TO ALE WHO ARE IN EARNEST IN WISHING TO 
TRAIN THEIR MEMORIES EFFECTIVELY, AND ARE THEREFORE 
WILLING TO TAKE REASONABLE PAINS TO OBTAIN SO USEFUL 
A RESULT ” 

e Any Book Mastered in One Reading 

Great Inducements to Correspondeyce Classes. 
Pi ospectus post-fiee on application to 


PROFESSOR LOISETTE, 
7, NEW OXFORD STREET (pposite Mudie’s Library), LONDON 








WA PPRiIN & WEBBD’s 
meee GHESTS 
OF » 


PLATE 
CUTLERY 


COMPLETELY 
FITTED. 


All Sizes in Stock 


rie 








e SPECIAL 
DETAILED LIST 
FREE, 





ee ttre — re e 
OXFORD STREET, WEST END, AND 


MANSION HOUSE BUILDINGS, CITY, 
LONDON. 
MANUFACTORY —The Royal Plate and Cutlery Works, SUF FFIELD 








[PRICE SIXPENCE 


eee 


MAY $, 1884 


[AU Rights are Reserved 
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- BROWNING’ BINOCULARS. 





3 


THE “ECONOMICAL” FIELD GLASS 


This Binocular has achromatic cbyect-glasses 1} inch in diameter, and 
shding shades to shelter the object-glasses from sun or rain, ind is fitted in a 
solid leather sling case, price £r ss , sent free for 41 6s 6a 


Ltlustrated Catalogue of Binoculars post fiee 
JOHN BROWNING, 63, STRAND, LONDON, W C 


STANDARD METEOROLOGICAL INSTRUMENTS 
eR. NEGRETTI 


ZAMBRAS:. 


Sunshine Record er. 


Wath Adjustinents for any 
Latitude 


PRICE £12 12s od 





A Supply of Dyided Papers, fur 
One Year's Use, 








= £i rzs od 
ecu eS Lilusts ated Price Lists Pot 


NEGRETTI & ZAMBRA, 
Opticians and Sctentific Iistrument Makers 
To Her MAJESTY THE QUEEN, . 
HOLBORN VIADUCT, s 
15, CORNFILI, & 123, REGENT STREET, LONDON, 
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SCIENCE AND ART DEPARTMENT 


NORMAL SCHOOL OF SCIENCE AND 
* ROYAL SCHOOL OF MINES, 


SOÛTH KENSINGTON 


è 

Mr F O BOWER, MA, will deliver a Course of Thirty Lectures on 
the “Pmnciples of Botany,” beginnmg on THURSDAY, May 1, 1884, at 
too’clockam In connection with the Lectures there will be a Course 
of Laboratory Instruction 

For full particulars apply to the REGISTRAR 


„ROYAL GEOGRAPHICAL SOCIETY. 


An Inspector of Geographical Instruction 1s required for one year, at a 
salary of 4250 (including travelling eapenses) His duties will be to inform 
himself thoroughly of the state ef Geographical Education at home and 
abroad, and to collect and report on the best text-books, maps, models, 
diagrams, and apphances published in England and on the Continent 
Applications to be addressed to the SecrETary, Royal Geographical 
Society, x, Savile Row, London 


THE COUNCIL OF THE 
LINNEAN SOCIETY OF NEW SOUTH WALES 
Hereby offers a Prize of 


ONE HUNDRED POUNDS 


For the Best Onginal Essay “On the Life History of the Bacillus of 
Typhoid Fever” 


The Author must confine himself to facts which he has himself observed 
under methods which are to be clearly explamed Each Essay must be im 
English, must be distingunshed by a ‘‘ motto,” accompamed by an em elope 
containing the author’s name, and must be delivered at the Society’s House, 
54, Philip Street, Sydney on or before December 31, 1884 


BRITISH ASSOCIATION. 


MONTREAL MEETING 


For the convenience of Members and Friends who do not avail themselves 
of the spectral facthties afforded by the direct steamers to Canada, THOS 
Coox & Son are prepared to book Passengers by all lines of steamers, and 
to give special facilities for travelling ın the States 

For particulars apply at any of the offices of Tuos Coor & Son —Chief 
Office, Ludgate Circus, London 


SMALL OBSERVATORY FOR SALE. 


Easily removed Complete for Transit Instrument and fixing Large 
lelescope First-rate Astronomical Clock, Transit Instrument and Finder, 
also Excellent Photographic Landscape Camera, plate 84 inches by 64 
inches For particulars or for ®spection apply to Mrs CHEVALLIER, the 
Vicarage, Highington, Co Durham 


HOME TUITION, LONDON &SOBURBS 


—STUDENTS desiring Instruction in Mathematics attended at their 
own houses by a High Wrangler, MA Trin Coll, on very reasonable 
terms — X , 9, Dorville Road, Hammersmith 


SCIENTIFIC ART. 


DIAGRAMS FOR SCIENTIFIC LECTURES AND 
ILLUSTRATIONS FOR SCIENTIFIC WORKS 


Carefully and neatly executed from Descriptions, Sketches, or Objects, by 
Mr W S DUNCAN, 22, Delamere Terrace, Bayswater 


STANDARD 


COLLECTIONS AND APPARATUS 
FOR TEACHING 


GEOLOGY AND MINERALOGY, 
CATALOGUE POST FREE 


In the Press. 


° 
CHARACTERISTIC BRITISH FOSSILS. 
POST FREE, 6d 


@ N B—As only a hmited number of Copies will be issued orders should be 
sent on at once to avoid disappointment 


THOMAS J DOWNING, 
38, WHISKIN STREET, LONDON, EC (over Quarter of a Century) 


NOTICE OF REMOVAL. 


o 
THOMAS D. RUSSELL, 
Late of ESSEX STREET, STRAND, 


Has removed his eatensive Collections of Geological, Petrological, Minera 
logical, and Microscopical Specimens to more convenient Premises at 
78, NEWGATE STREET, near the New General Post Office Address—~ 


° THOMAS D RUSSELL, 
78, NEWGATE STREET, LONDON, EC 











LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERI§S EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET BIRMINGHAM, 


who has last week sent out to his subscribers Pach Spawn, with drawing and 
description He has also sent out LeptedorPhyalina and Argulus fohaceus 
in the Nauplius Stage , also Pandorina morim, Gomum pectorale, Paludi» 
cella Ehrenbergi, Melicerta ringens, Volvox@globator, &e 

Weekly Announcements will be made im ths place of Organisms T B 
is supplying 


Specimen Tube, One Shilling, post-free. 


Twenty-six Tubes in course of Sıx Months for Subscription of £1 I8, 
or Twelve Tubes for tos 6d 


d 
Portfolio of Drawings, Ten Parts, 1s each 


st ae 
SKELETON OF FROG carefully pre- 


pared, 4s , post free 
E WADE WILTON, Northfield Villas, Leeds 


MINERALOGY AND GEOLOGY. 


The followmg New Minerals have just arnved —BORRICHITE, 
FRIGIDILE, PITTKOTL, also Goop BARRANDITE STEPHANITE, 
ARGENTOPYRITE, CYCLOPITE, ROMEITE, ENARGITE, NA- 
TIVE SILVERS, ARGENTITE, PYRARGYRITE, &c, &c 


VERY FINE “SHERRY-COLOURED” TOPAZES 
A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the 


same 
Lists on Application Hammers, Chisels, and Hammer Straps 


PRIVATE LESSONS AND EVENING CLASSES. 
BLOWPIPE CASES AND APPARATUS Catalogues free 


SAMUEL HENSON, . 


277, STRAND, LONDON, 
Opposite Norfolk Street. 


ROCK SPECIMENS 


AND ROCK SECTIONS FOR MICROSCOPIC EXAMINATION 
The Largest Stock and Greateat Vanety in London 
New Lists Now Ready 

Collections and Single Specimens All Examples are well and carefully 
authenticated 

Stectality —Larg® and carefully-cut Rock Sections from well-authenti- 
cated Sbecimens Prof James Geikie says ‘‘ These are the largest and 
best-cut sections made by any one in England ” 


JAMES R “GREGORY, 
Geologist and Mineralogest, 


88, CHARLOTTE STREET, FITZROY SQUARE, LONDON 


NEW CATALOGUE OF MINERAL 
SPECIMENS 


Arranged for the selection of Single Specimens, &c, with Prices This 
Last contains nearly all of the New Species described during the last few 

ears, also many discovered at new localities ‘Twenty four pages Post 

ree for Two Stamps Also New Lists of Rare Minerals, Rock Specimens, 
Geological Apparatus, Collections, Hammers, Books, and Microscope 
Sections of Rocks 


JAMES R GREGORY, 
S Mineralogist and Geologist, 


88, CHARLOTTE STREET, FITZROY SQUARE, W 


DIAMONDS IN MATRIX. 


R C NOCKOLD, Diamond 4hd Oriental Stone Cutter and Dealer, has 
on sale Specimens of the above, also Cut Precious Stones in all Colours 
Precious Stones valued and bought 
t2 °*°FRITH STREET, SOHO W 


HOW & CO.’S 
Geological Transparencigs for the Lantern. 


Descriptive Catalogue on Applgation 


WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS 


HOW & CO’S POCKET MICROSCOPE LAMP 8s 6d 


MICRO-PETROLOGY —Sections of Pitchstones, Obsidians, Granites 
Syenites, Diorites, Gabbros, Dolentes, Basalts, Tachyltes, Trachytes 
Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lime 
stones, &c. pnce y bd each, ® 


JAMES HOW & CO, 73, FARRINGDON STREET, LONDON 


ied a mathe! Ge 
TO BE LET ON LEASE.—A Small House 


in the best part of ST JOHN’S WOOD, near LORD’S CRICKET 
GROUND Contains on ground-floor fowt reception rooms, one of 
which was built for and has been used as a studio, hitehen and offices 
On first floor four bedrooms, bath-room with fitted bath, hot and cold 
water Servants staircase The house 1s ın excellent repair, and the 
drainage has been gut in order under the superintendence of a Sanitary 
Engineer Rent £123 No pretium Fittings and Fixtures to be 
taken For Car@ to view apply to Mr Muiutar, 8, Wellington Road, 
St John’s Wood, and 1% Grafton Street, Bond Street a 





May 8, 1884 | 
Sxles by Auction. 


TO CONCHOLOGISTS.—To be Sold by 


AUCTION on MAY Ķ at AMSTERDAM, the Rare and Precious 
Collection of Shells fornt2d by the Late Dr J B F van ROSENDAAL, 
together with the Natural History Library and the Specimen Drawers of 
the deceased Catalogudy may be obtained from Mr A EELTJES, 
Amsterdafl, or from Mr D NUTT, 270, Strand, London, W C 

Persons desirous of purchasing the entire Collection should communicate 

with either of the above-named Firms before May 18 


NATURAL HISTORY SPECIMENS 
MR J..C. STEVENS has received Instruc- 


tions from the Executor to Sell by Auction at his Great Rooms, 38, King 
Street Covent Garden of MONDAY, May 12, at half-past re pre- 
part the Myseum of N&turil History formed by the late Dr Crisp of 
helsea 
On View the Saturday prior from ro till 3 and Morning of Sale, and 
Catalogues had 





Now Ready, price ss 


THE JOURNAL OF THE ANTHROPO- 


LOGICALINSTITUTE OF GREAT BRITAIN AND IRELAND 
Vol xu No 4 May 1884 (120 pages, with 6 Plates, Title-page and 
Index to Vol au), contains Papers by J G Garson, MD H O 
Forbes, A W Howitt, and H H Johnston Also the Anniversary 
Address by the President, Prof Flower, LL D,F RS, on the Aims 
and Prospects of the Study of Anthropology 


London TRUBNER & CO, Ludgate Hill 


cea ke ae aetna ee eee ee a eae a 
Published by C A SCHWETSCHKE & SON (M Bruhn) in Brunswick 


ZEITSCHRIFT FUR WISSENSCHAFT- 
LICHE MIKROSKOPIE 


und für 
MIKROSROPISCHE TECHNIK 


Unter besorderer Mitwirkung von 

Prof Dr LEOPOLD DIPPET ın Darmstadt, 
Prof Dr MAX FLESCH m Bern, 

Prof Dr ARTHUR WICHMANN n Utrecht, 


Herausgegeben von P 
Dr WILHELM JULIUS BEHRENS in Gottingen 


PRICE PEP YEAR, os 
Part 2 has just appeared, and may be had through any Foreign Bookseller 


London and Edinburgh WILLIAMS & NORGATE 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by C G Barrett, J W Oovcias, R McLacntan, FRS, 
E C Rys, FZS, E Saunpers, FLS,andH T STAINTON, F R.S 

Ths Magazine, commenced m 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles i 

Subscnphon—Six Shillings per Volume, post free The volumes com- 
mence with the June number in each year e 

Vols I to VI (strongly bound ın cloth) may be obtuned by purchasers of 
the entire set to date, at the increased price of ror each, the succeeding 
vols may be had sepafately or together, at 7s each 

London JOHN VAN VOORST, 1, Paternoster Row 

N B —Communications, &c , should Dt sent to the Editors at the above 
address 
LA SEMAINE FRANCAISE: a Weekly 

Newspaper and Review 1n the French Language Politics, Literature, 
Science, Art, Varieties, Notes rice 2@ , through Booksellers, and at 
the Railway Bookstalls Office, 441, Strand, W C 
LA SEMAINE ERAYGAIE . Journal Français pour 
r 


VAngleterre Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et No@® Un exe:MPaire pax la poste, z} entimbres poste Abonne- 
ment franco par la poste—tg an, ros rod , sıx mots, 3s 5 Prix ed 
chez tous les libraires et aux gares des chemins de fer On s’abonne 
aux bureaux, 441, Strand, Londres, W C 

LA SEMAINE FRANCAISE —“‘La Semaine Fran- 
çaise * has been brought out in London for the benefit of those English 
readers who may wish to study contemporary French from all points of 
view, instead of confining*their readgng to one particular Gallic print 
It certainly merits success "—Graghic e 

LA SEMAINE FRANCAISE —“The numbers before 
us are full of gébd things It will be far better for most than any 
one of the best papers published in Paris itself We are much pleased 
with the character of it, and belteve 1t will be highly valued im all those 
many households where French ts cultivated® The printing 1s very well 
done "*—Queen 














Terms OF SUBSCRIPTION — s d 
Three Months 2 9 
Six ” one s * 5 5 
Twelve ,, e i . Io ro 
= POO payabletoA Crisriy 
Publishing Office, 441, Strand, W C, 
4 
e 
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MINERALS AND STONE 
IMPLEMENTS 4 


s 
Mr BRYCE-WRIGH1 begs to call the attention of his Chents and ye 
Public to his large series of 
MINERALS AND STONE IMPLEMENTS 
from waich single specimens can be selected 
Rlementary Collections of Minerals, Fossils, and Rocks from £r upwards 
«Y B —These Collections obtained the Prize Medal, 1862 


GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION 
BRYCE-WRIGHT, 


Mineralogist and Expert wn Precious Stones, e 
204, REGENT STREET, LONDON, W 


m ee cena m 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
{ecensing, Legal, and Parhamentary Matters 
Review or THE MALT AnD Hop TRADES, AND WINE AND SPIRIT TRADE 
RgcorD 
The Organ of the Country Brewers 

tt The Brewers’ Guardian ”* 1s pubhshed on the evenings of every alternate 
Tuesday, and ıs the only journal officially connected with brewing interests 

Subscription, 16s 6d per annum, post free, dating from any quarter-day 
Single copies rs each egistered for transmission abroad 

Offices—s, Bond Court, Walbrook, London, E C 
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Now Ready, price 6s, Vol XVIII, Part III , April, 1884 
THE JOURNAL OF 
ANATOMY AND PHYSIOLOGY, 
NORMAL AND PATHOLOGICAL 


CONDUCTED BY 
Professors HUMPHRY, TURNER, and M‘KENDRICK 


Contents 

Nature of Certain Ligaments By J B Sutton (Plate XIII) 

Remarks on Nervous Eahaustion and Vaso-Motor Action By F Le 
Gros Clark, E RS 

3 Development of Great Omentum and Transverse Mesocolon By C B 
Lockw ood 

4 Abnormality in Course and Distribution of Radial Artery By Arthur 
Thomson, M B 

5 Cause of First Sound of Heart, and Mode of Action of Cardiac Muscle 
By James W Barrett, M B 

6 Notes on Rarsing the Arm By Prof Cleland 

7 

8 


N 


(Plate XIV) 


Osteology of Ceryle Alcyon By R W Shufeldt, M D 
By A M 


Abnormalines, with Special Reference to Vertebral Arteries 
Paterson, MB (PlateXV) 4, 
g Multiple Lymphatic Næv of Skin, and thew Relation to some Kindred 
wo of the Lymphatics By George Hoggan, MB (Plate 
e 
ro Viscera of Porpoise and White-Beaked Dolphin By Prof Cleland 
xr Costal and Sternal Asymmetry By W Arbuthnot Lane 
iz Anatomical Notices (Plate XVII ) 


MACMILLAN & CO London and Cambridge 


With numerous Illustrations, Crown 8vo, 3s 6d 


POLARISATION OF LIGHT By W. 


SPOTTISWOODE, LL D, late President of the Royal Society, &c 
New Editton [Nature Sertes 
MACMILLAN & CO, LONDON 


rt I ere 


GREEK and ROMAN COINS. Catalogue 
of the Collection formed by GEORGE SIM, F SA Scot, Edinburgh 


4to Price 21s 
MACMILLAN & CO, London 


NORTH BRITISH AGRICULTURIST, 


the only Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom s 
The AGRICULTURIST 1s published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the prine:patBritish 
and Insh Markets of the week 
Thespectal attention of Land Agents 1s directed tothe AGRICULTURIST 
n ane of the best existing Papers for Advertising Farms tobe Let and Estates 
or Sale 
Advertisers addressing themselves to Farmers willfind the AGRICUL- 
TURIST a first-class medium for reaching that Class 
Price 3¢ By post 34¢@ Annual Subscription, payable mm advance, r4s 
ae ain High St , Edinburgh, and r45, Queen Victoria St London, 


Money Orders payable to Cha@les Anderson, Jun , Edinburgh 
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Is a Certain Cure for all Disorders of the LIVER, STOMACH 

AND BOWELS. A Great PURIFIER of the BLOOD, g 

Powerful Invigorator of the Sysfem, in cases of WEAKNESt 

AND DEBILITY, and ıs unequalled in Female Complaints, 
d 
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POPULAR SCIENCE AND NATURAL HISTORY. 


ANTS AND THEIR WAYS By the Rev. 


eW FARRAN WHITE, M A, Vicar of Stonehouse, Gloucestershire 
With numerous IIJustrauens and a Complete List of Genera and Species 
of the Bytish Ants 5s Cloth boards 
** We can safely promise to all who have not read it that a great treat 1s 
in store Tor them when they do "—Standard 
“ Will be of great assistance to any entomologist wishmg to commence the 
study of our native ants, while as an interesting volume for the general 
reader, or as a gift-book for young people with a taste for natural history, it 
may be recommended as among the very best of its kind "—Nature 


Londen THE RELIGIOUS TRACT SOCIETY, 56, Paternoster Row 





DEMY 8vo, CLOTH, ILLUSTRATED, ars 


ELECTRICITY AND ITS USES By 


JOHN MUNRO, of the Society of Telegraph Engineers and Electri- 
cans With numerous Engravings Crowy 8vo 3s 62 Cloth boards 
“We have here a popular but clear and Correct account of electrical 
science in all its various branches A work of fhis hind was greatly needed ” 
—Journeal of Science d 
‘More correct than 1s usually the case with attempt? to populans 
science "—Hlectriczan 
‘The work ts extremely vell got up, and the diagrams are fa: above 
the average |= Schoolmaster 


Order of any Bookseller 





THE NEW PRINCIPLES OF NATURAL PHILOSOPHY. 


With an Answer to Prof. Huxley on “The Laws of Motion ” 


AN ANSWER to “KNOWLEDGE” 
ANSWERS to the “‘ATHENAZUM,” and others 


AN ANSWER to “NATURE” Price One Penny, 


Also, 


Price One Pepny 
Price One Penny. ° 


By WILLIAM LEIGHTON JORDAN, F.RGS. 


‘Everything Mr Jordan writes is sure to be brilliant and genious His mathematical arguments are very clearly expressed ” 
—Public Opinion, on The Winds and theri Story of the World, now mcluded in The New Principles of Natural Philosophy 


‘The author of this book gives us a new Principia 
subject, and many others collateral with it 


Stall, the book ıs the production of a man thoroughly well up in his own 
It is one that may be safely commended to the study of all who are interested ın the 
+ 


subject of ocean currents ”—Jron, on The Ocean, its Tides and Currents and their Causes 


‘Here we have the vulnerable point of Dr Canpenter’s modified resuscitation of the old theory gf oceanic cneulation clearly 
indicated, and a home-thrust of clear sound reasoning fairly delivered through it As this pomt 1s the very heart of Dr Carpenter’s 
contribution to the subject, the thrustis fatal Itis followed by a further and equally clear and able, discussion of the details of 
Dr Carpenter’s arguments, and of the theories of Maury, Rennell, Herschel, &¢ This chapter of Mr Jordan’s book 1s really 
excellent, and worthy of careful reading ”—Quarterly Journal of Serence, on The Ocean f 

The Chapter alluded to in the above notice and others of a contioversial character have been republished an The New Principles 
of Natural Philosophy, as they will not appear ın a new edition of The Ocean, which 1s now being prepared for publication with 


additional charts and diagrams 


London: DAVID BOGUE, 3, St. Martin’s Place, Trafalgar Square, WC 





THE AUTOTYPE COMPANY, ... 
74, NEW OXFORD STREET, WC i 


THE AUTOTYPE FINE-ART GALLERY displays 
a noble collection of Facsimiles from the Drawings of the Great Master, 
preserved in the National Gallegres of Europe, with a choice selection 
from the Works of Contemporary Artists--Poynter, R 'A , Dyce, R A., 
Ford Madox Brown, Burne Jones, Rossett, F Shields, H Schmalzs 
Cave Thomas, P % Hamerton, &c 

SIR JOSHUA REYNOLDS —284 Examples of this 
Master from rare Ponts in the British Museum, including 39 Subjects 
now m the Grosvenor Gallery Exhibition 

To adorn at little cost the Walls of Home with Artistic 
Masterpieces, visit the AUTOTYPE FINE-ART GALLERY, 74, 
New Oxford Street, W C 

AUTOTYPE in RELATION to HOUSEHOLD ART, 
with 3 Illustrations 21 pp , free to any address 

Fine-Art Catalogue, 124 pp , price 6d post free 
THE AUTOTYPE COMPANY 


TURNER’S “LIBER STUDIORUM,” 
Reproduced ın Facsimile by the AUTOTYPE Process, and accom- 
pamed with Notices of each Plate 

By the Rev STOPFORD BROOKE, M A 
Publishing in Three Volumes, each contaimng Twenty-four Tlustrations, 


price Four Guineas per Volume Vol IY now ready, containing — 

The Stony of Europa Inverary Pier Lauffenbourgh 

Bridge Middle Dis- Inverary Castle and Calais Harbour 
tance e Town Coast of Yorkshire 

Woman with Cymbals Flint Castle Rizpah 

Hindoo Ablutions Stack-yard and Horses Watercress Gatherers 

Bonneville Savoy Farmyard with Cock Juvenile Tricks 

Srce of the Arveron Fifth Plague of Egypt St Catherine Hill 

Alps from Grenoble Greenwich Hospital Morpeth 

Ben Arthur Intertor of a Church 


* Detached Plates of this Edition of the L ber,” with the Commentary 


appertaining, are sold at 3s 6d each 


Publishers The AUTOTYPE COMPANY, LONDON , Henry Sotheran 
& Co , London and Manchester e 
reese sermon nese ieee 





On the rst of every Month 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Brirren, F LS, Bntish Museum 
CONTENTS -Orginal Articles by leading Botanrsts —Extracts, and 
Notices ofeBooks and Memoirs -Articles in Journals Botanical News — 
Proceedings of Socteges 
Price 1s 3@ Subseription for Qne Year, payable in advance, 125 
London: WEST, NEWMAN, & Cv, s4, Hatton Garden, E C 
é » 


pa 


NQW READY, IN CROWN 8vo, PRICE 6s. 
LBżR I C Hig. 
By P. G. TAIT, M.A, Sec.RSE 


Formerly Fellow of St Peter’s College, Cambridge , 
Professor of Natural Philosophy in the University of Edinburgh 


Edinburgh» ADAM & CHARLES BLACK 
London LONGMANS & CO 


Gust Pubhshed, Price 2s 62 


HISTOLOGICAL NOTES FOR THE USE 


OF MEDICAL STUDENTS By®W HORSCRAF1 WATERS, 
M A, Demonstrator anc Asgstant Lecturer in Physiology at the 
Owens Coliege, Manchester 


London SMITH, ELDER, & CO 


Manchester J E CORNISH 


gS SO, aa eT ee ee eT ge PY ap ee gee 
STANFORD’S COMPENDIUM OF GEOGRAPHY AND TRAVEL 
° FOR GENERA% READING 


A Series of Volumes Descriptive of the Great Divisions of the Globe 
Large Past 8vo, Clothg@ilt 21s 


NORTE AMERICA. 


a * 
By Prof F V HAYDEN, 
Lae Cmef of the United States Ge logical Survey, and 


Prof A R C SELWYN, FRS, 


Director of the Geological Survey of Canada 
t 
With SixteenĝMaps and Forty-eight Illustrations 


“A volume of exceptional authonty, while the popu®r style ın which it 
18 throughout compiled makes it interesting as well as useful Maps and 
WJustrations abound .. Really a compendium of information "—Canadian 
Gazelle, e » 

“ An excellent and skilful digest of the geography and statistics of the two 
great countries of North Amernca ’—Contemporary Review 


*." The Volumes for Asia, Africa, Central and South America, and 
Australasia are also publithed, umform in gze and price 


London EDWARD STANFORD, 55, Charing Cross, SW 


May 8, 1884] 
SUBSCRIPTIONS to “NATURE.” 
$S d 


Yearly ` 28 o 
Half-yearly TE 14 6 
Quarterly h S 7 6 


To the Umted States, the Continent, and all places 
within the Rostal Unio — 


S d 
Yearly . f 30 6 
Half-yearly ‘ . I5 6 
Quarterly » 8 0 


CHARGES for ADVERTISEMENTS 


Three Lines in Cohyhin es 6@ od per Line after 
° x os 


d 
One-Eighth Page, or Quarte: Column 018 6 
Quarter Page or Half a Coluin I I5 O 
Half a Page, or a Column 350 
Whole Page , 6 6 o 


Post Office Orders payable to MACMILLAN & CO 
OFFICE 29, BEDFORD STREET, STRAND, W C 


Biary of Societies 


e LONDON 


THURSDAY, May 8 

Rovat Society, at 430—On a Relation between the Coefficient of the 
Thomson Effect and certain othe&Physical Properties of Metals Shelford 
Bidwell -Experimental Research on the Electromotive Force from Differ- 
ence of Potential dunng Diffusion m Tidal Streams Thos Andrews 

MATHEMATICAL SOCIETY, at 8 —Motion of a Network of Particles with 
some Analogies to Conjugate Functions E J Routh, FRS—On a 
Subsidiary Kliptic Function Griffiths —On a Birational Transforma- 
tion of Space of Three Damensions, of the Sixth Degree, the Inverse of 
which 1s of the Fifth Prof Cremona 

Society OF TELEGRAPH ENGINEERS, at 8—On a Method of Eliminating 
the Effects of Polansation and®arth Currents from Fault Tests Henry 
C Mance With some Supplementary Remarks and Illustrative Experi- 
ments, by Latımer Ciark 

SOCIETY or ARTS, at 8 —Cnpro-Amromam Solution C R Alder-Wright 

GRESHAM COLLEGE, at 6 —Astronory ° 

ROYAL INSTITUTION, at 3 —Flame, &c Prof Dewar > 

FRIDAY» May 9 

ROYAL ASTRONOMICAL SOCIETY, at 8 

SOCIETY or Arts, at 8 —Indigenous Education in India Dr Leitner 

Qvuekerr MicroscoricaL CLus;at 8 

GRESHAM COLLEGE, at 6 —Astronomy 

ROYAL INSTITUTION, at 9 —Mohammedan Mahdis 


SATURDAY, May 10 


Rovyar Botanic SOCIETY, at 3 45 
Royat INSTITUTION, at 3 -Roman Archzology, III , The Palatine Hull 


H M Westropp 
MONDAY, May x2 
ROYAL GEOGRAPHICAL SOCIETY, at 8 30 —The Region of the Upper Oxus 


Robert Michell 
TUESDAY, May 1x3 


ANTHROPOLOGICAL INSTITUTE, at 8 —On the Ethnology of the Andaman 

Islands E H Man —Additional Observations of the Osteology of the 
Natives of the Andaman Islands Prof Flower, F R$ 

Rovat HORTICULTURAL SOCIETY, at 1 —Scientific Committee 

Rovar Insrirutioy, at 3 —Nerv®and Muscle Prof Gamgee 


WEDNESDA Y@May 14 


GroLoGIcCaL Society, at 8 —On the Pre-Cambnan Rocks of Pembroke- 
shire, with especial Reference to the St David’s District Dr Henry 
Hicks, with an Appagdix by Thomas Davies ~—On ime Recent Encroach- 
ment of the Sea at Westward Ho!, North Devon Herbert Green Spear- 
ing Communicated by Prof Prestwich, FR S$ ° 

Royat Microscorican SOCIETY, a¥ 8 —On the Minute Organisation of 
the Nervous System of Crinoids P Herbert Carpenter, D Sc 

Society or Arts, at 8—Telpkea@age Prof Fleeming Jenkin 


æ @AURSDAY, May 15 

Rovat Socrery, at 4 30 

Cuemicat Socigry, at 8 —On fhe Indices of Refraction of Organic Sub- 
stances Dr J H Gladstone, F R S —On Fluorene Derivatives W R 
E Hodgkinson —Some Minor Researches on the Action of Ferrous Sul- 
phate on Plant Life A B Griffiths 

ROYAL INSTITUTION, at 3 —Flame, &c Prof Dewar 

FRIDAY, Mgy 16 


Rovat INSTITUTION, at 9—The Dissolved Oxygei? of Water 


Odling 
® SATURDAY, May 17 
Royvat INSTITUTION , at 3 -—Microscopical Geology Prof Bonney 





Prof W R Smith 


Prof 


Ia Fcap 8vo, Price 3s @ 


ELEMENTARY LESSONS IN THE 


SCIENCE OF AGRICULTURAL PRACTICE By H TANNER, 
FCS,MRAC, Examiner in the Principles of Agriculture under 
the Government Department Sctence, sometime Professor of Agri- 
cultural Science, Umversity College, Aberystwith | 

> 


MACMILLAN & CO ,d@ondon, 
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LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin fanklin 
conclusively that a Conductor made of Copper of pdeaaete size 15 "He test 
of all appliances for the protection of every description of building from tae 

destructive effects of hghtgung 


NEWALL & COS 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


war eed to all kinds of Buildings and Shipping in all parts of the weqld 
with unvarying success, 1s the most Trustworthy, most Effect 
the Cheapest Conductor ever offered to the Public’ TSR RAE A0 


R. S. NEWALL & CO., 
130, STRAND, WC , 7, NEW QUAY, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW 
MANUFACTORY—GATESHEAD-ON.TYNE. 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4: 7d. POST FREE 


A GATALOGUE OF CHEMICAL APPARATUS 


ILLUSTRATED, CLASSI FIED, DESCRIPTIVE 
Demy 8vo, 480 pp , Illustrated with 1,600 Woodcuts, 
Most Complete and Cheapest List of Apparatus 


JOHN ),GRIFFIN anD SONS, 22, GARRICK STREET 
LONDON, W.C, 


TIME BY TRANSIT. 


TRANSIT INSTRUMENTS OF BEST QUALITY, 
' £7 10s, od., £9 178s 6d., and £13 238 od, 
fustruments sent on Approval 


Latimer Clark’s Manual of the Use of the 


Transit Instrument for obtaimmg Correct Time, x5 , Treatise, 5s , and 
Tables by which any Person may obtain Accurate Time by a Simple 
Observation wethout calculation 2s 6d per annufn 


PAMPHLET FREE ON APPLICATION 
A J FROST, 6, Westminster Chambers, Victora Street, S W 


s G. TISLEY @& 


MANUFACTURING OPTICIANS 


SCIENTIFIC INSTRUMENT MAKERS 
172, BROMPTON ROAD, S.W. 


MESSRS S C TISLEY & Co have great pleasure ın informing 
Scientific Gentlemen that they have made arrangements with Mr J W 
GAMMAGE (for some years Manager to Mr Browning, and lately Rlectri- 
can tothe South African Electric Light and Power Company) to take the 
Management of the above business a 

All orders ıntrusted to Messrs Tisley and Co will be exectited as 
promptly as ıs consistent with that excellence of workmanship that Mr 
Gammage's thorough knowledge of every branch of the business wil] insure 








re tn, & 
Experimental Work executed by Experienced Workmen on the Premises 


SANDERSON & Co., 


Sole Inventorg of the Solid Copper Tape 


LIGHTNING CONDUCTOR 


In Continuous Lengths, without Joints, as supplied by them to Her Majesty’, 

Government and the Colonies , the Itahan Government the Argentine Res 

public, and other Foreign Governments , the Royal Courts of Justice, Strand- 
the Houses of Parliament, &e 

Chimney Shafts Reparred, Hooped, Raised, Pointed, or Straightened with- 

out Stoppage of Works Lightmng Conductors Inspected and Tested by 

Expertenced Electricians Electric Bells, Speaking Tubes, &c, fitted on 
the most Improved Principles ° 


LEADENHALL HOUSE, ror, LEADENHALL STREET, EC 
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Award of Merit, International Medical and Sanitary Congress 


In Casks, 12/6 per 9 gals In Bottle, 3/3 per doz Impl Pts*, 


* Bottles charged 2/ per doz, and allowed at the same rate if returned, but tey s 
must be paid for with the Beer Sle 
| Nuither sugar, sacchirum, nor any of the many new Brewing Materrals are used in AIM 

the manufacture of the S N ” Stout, it ıs Brewed entire y from the finest Malt and HIAR 
“| Hops, it 1s, too, more hopped than Stout is generally, therefore, bes des beng very Prati 
NA) nutritious, rtis an ¢acellent Tonic and particularly suited ‘or mvahds, ladies nursing, or eye gi 
any one requiring a good strengthening beverage 
and ver, much recommended by Medical men 
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WALL PAPERS FREE FROM ARSENIC. 


ce” WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 


f 
ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic 


Sole Address—110, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 


Special Prize Medal, Sanitary Institute 


May be obtained of all Decorators 
Silver Medal, National Health Society, 1883 


SS. Ki- Sait. 






It is a “Sound Nutntious” Tonic, 


WALTHAM BROTHERS, 
“HALEF GUINEA” ALE RRUEWERY LONDON SW 








MAR VLE: YY AND PEA e 


SCIENTIFIC 


[By Appointment to the Royal Institution of Great Briiatn,) e 
SUCCESSORS TO W. LADD & CO, P 
INSTRUMENT MANUFACTURERS, 


BEAK STREET, REGENT STREET, LONDON, W. 
MRS SPOTTISWOODE’S POCKET POLARIZING SET, 
Nicol and other Prisms; Makers of Maxwell’s Dynamical and Colour Tops, 
RAIN-BAND SPECTROSCOPES, DICHROSCOPES, “ec 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE, 


NOW READY, No VIII MAY, Super Royal 8vo, Prece SIXPENCE, by Post EIGHTPENCE 
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English $llustrated Magazine. 


Frontispiece—“ HAULING IN THE LINES” 
Engiaved by E SCHLADITZ, from a Drawing hy C Narr HEMY 
LACE-MAKING AT NOTTINGHAM 
By BERNARD H Becker With Llustrations by A Morrow , 
A WOMAN’S KEEPSAKE 
ByE W Gosse With Illustiations by ALFRED PARSONS 
THE INDUSTRIES OF THE ENGLISH LAKE DISTRICT 
By E Roscoe With Illustrations by G H THOMPSON 
AN UNSENTIMENTAL JOURNEY THROUGH CORNWALL (zo be continued) 
By the Author of “John Halfax, Gentleman ’ With Illustrations by C NAPIER HEMY 


INTERLOPERS AT THE KNAF = 
By THOMAS HARDY © 


MY WIFE’S VALENTINE 
By J HENRY SHORTHOUSE 


THE ARMOURER’S PRENTICES i 
By CHARLOTTE M Yonce Chaprefs XVI, XVII o 


MACMILLAN & CO, LONDON os 


SECONDARY BATTERIES’ OF 


THE CHEMISTRY OF THE 


PLANTE and FAURE By J H GLADSTONE, PhD, FRS, and ALFRED TRIBE, F Inst C, Lecturer on 


Chemistry at Dulwich College 


Ciown 8vo 2s 6d (6 Nature” Series 


‘The little volume is a valuable contribution to om knowledge of secondary batteries, and deserves to be widely cnculated ”— 


Elect; ical Review 


“Jt does not need many woids to commend this cleai and piactical little volumg to all whom it may toncern ”—Atheneum 


x65 per Ann, zos Post Free { 


DER NATURFORSCHER, 


Wochenblatt xur Verbreitung der Fortschritte in den 
aturwissenschaften 
° Herausgegeben von Dr WILHELM SKLAREK 
A Weekly Penodieal devoted to Natural Science 
men Numbers may be had througheany Foreign Bookseller 
mence the XVJIth volume 


Berin DUMMLER, 77, Charlottenstrasse, S W , and all Booksellers 


MACMILLAN & CO, LONDON, WC 
THE “HANSA” 


Publishec since 1864 m Slamburg, 1s the only yndependent professiona 
paper in Germany dedicated exclusively to Maritime Objects Essays, 
Critiques, Reviews, Reports, Advertisements Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect Every second Sunday one 
Number in 4to at least, frequent supplements and drawings Subscnption 
at any time preceding n&mbers of the year furnished subsequently “Price 
ras fortwelve months, Advertisements 4¢ a line widely spread by this 
paper, considerable abatement for 3, 6, 12 months’ msertion Busaness 
Office Aug Meyer and Dieckmann, Hamburg, Alterwall, 28 Edited by 
kd v FraroesN M R , Hamburg, Alexander Street, 8 


s2 Nos , 16s Specr 


1884 will com 


+ & 
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Messrs: MACMILLAN & 00/8 NEW BOOKS. 


GENERAL GORDON’S NEW BOOK 


REFLECTIONS IN PALESTINE, 1883 
By CHARLES GEORGE GORDON 


Ciown 8vo 3s 62 ö 
“Shot of a miracle, no soldier, however pious and heroic, of the last or the last but one generation could have wiitten the 


book SN DELER EE may be the secret of its inception, the phenomenal value of the book 1s mcontestable ’ —Satusday Review 


° MRS OLIPHANT’S NEW NOVEL 


' THE WIZARD’S SON. 
By MRS OLIPHANT. 


Author of ‘‘ Heste,” ‘* The Cmate in Charge,” &c 
as Three Vols Crown Svo 315 6d [Next week 


ENGLISH MEN OF LETTERS Edited by JOHN MORLEY NEW VOLUME 


BACON. By the Very Rev. R. W. Cuurcu, Dean of St Pauls. 


Crown Svo 2; 6d 


LABOUR AND WAGES. Chapters Reprinted from the ‘“‘ Manual of 
Political Economy ” By the Right Hon HENRY FAWCETT, M P, FR S, Piofessor of Political Economy im the 
University of Cambiuidge Sewed Ciown 8vo 6g 

EDITED BY THE AUTHOR OF “TOM BROWN’S SCHOOLDAYS ” 


GONE TO TEXAS. Letters from Our Boys. Edited, with Preface, 


by THOMAS HUGHES, QC Crown 8vo 4s 6¢ 


ELLEN WATSON, A RECORD OF. Arranged and Edited by Anna 


BUCKLAND With Patial Crown 8vo 6s 
NEW VOLUME VOL III, Part I 


THE METAPHYSICS’OF THE SCHOOL. By Tromas HARPER 


(SJ) 8vo Vol I, 2js , Val IL, 21s , Vol III, Part I, 12s 


TEXT-BOOKS FOR STUDENTS NEW VOLUMES 
NEW PART (SPECIAL PATHOLOGICAL ANATOMY) PROF ZIEGLER’S PATHOLOGICAL ANATOMY 


TEXT-BOOK OF PATHOLOGICAL ANATOMY AND .PATHO- 
GENESIS By Piof ERNST ZIEGLER, of Tubingen Translated and Edited for English Students by DONALD 
MACALISTER, M A,MB,B Sc, Fellow of St John’s College, Cambiidge, Wuth numerous Illustrations Medium Svo. 

PartI GENERAL PATHOLOGICAL ANATOMY tas 6d 

Part IT SPECIAL PATHOLOGICAL ANATOMY Sections I to VIII 12s 6g 

NEW PART, VOL III PART II PROFS ROSCOE AND SCHORLEMMER’S TREATISE ON CHEMISTRY, 


INORGANIC AND ORGANIC CHEMISTRY A Complete 
Treatise on Inorganic and Organic Chemistry By Prof H E ROSCOE, F RS, and Prof C. SCHORLEMMER, 
FRS With numerous Illustrations Medium 8vo 

Vols I and II —INORGANIC CHEMISTRY 
Vol I—The Non Metallic Elements 21s, Vol IY PartI —Metals 38s Vol II Part II —Metals 18s 

Vol IH -ORGANIC CHEMISTRY 2Parts THE CHEMISTRY OF THE HYDROCARBONS and their Derivatiyes, 

or ORGANIC CHEMISTRY With Numerous Iilustratrons 21s. each 


PAPERS ON ELECTROSTATICS AND MAGNETISM. By Prof 
Sr WILLIAM THONSON, DCL,LLY,FRS,FRSE, Fellow of St Peter’s College, Cambridge, and Professor 
of Natural Philosophy in the University of Glasgow Second Edition Demy 8vo 18s v 


22 MANUALS FOR STUDENTS —NEW VOLUMES 


HEAT. By P. G. Tarr, M.A., Sec.R.S.E., formerly Fellow of | St. 


Peter’s College, Cambridge , Professor of ’Natural Philosophy mm the Carvey of Edinburgh Crown 8vo 


A COURSE OF INSTRUCTION IN ZOOTOMY (VERTEBRATA) . 


By T JEFFREY PARKER, B Se Lond., Professor of Biology ın the Umversity of Otago Hllustiated Crown Svo 8s ôd 


AN ELEMENTARY TREATISE ON SOLID ‚GEOMETRY. By 


CHARLES SMITH, MA, Fellow and a of Sidney-Sussex College, Cambridge, Author of ‘ôn Elementary 
Treatise 8n Conie Sections ” Crown 8vo [Next week 


EXPERIMENTAL PROOFS OF CHEMICAL THEORY FOR 


BEGINNERS By WILLIAM RAMSAY, Ph D , Professor of Chemistry im University College, Bristol 18mo 25 6g 


TRIGONOMETRY. By the Rev. J. B. Lock, M.A., Senior Fellow. 


Assistant Tutor and Lecturer in res of Gonville and Cams College, Cambridge, late Assistant Master at Eton 
Globe 8vo Part I S ELEMENTARY TRIGONOMETRY 45 6d Part II. HIGHER TRIGONOMETRY 39 62 Complete 


æ }s 6d, 
MACMILLAN & CO, LONDON, WC 
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ASTRONOMICAL TELESCOPES. 


FINEST > TE QUALITY 
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2 atin Wray Lens, Best movnting, &c. &e 45 33n Wray Lens, best mounting, feo, &e £15 1 5 
atin ° do , do do #7 10 | 4in do do 0 £525 
31n do do. do £12 to | 44in do do do eL40 o 


THE STUDENT’S EQUATOREAL, with 3tin lens, our own make, 3 Eyepieces, Sc , Equatoreal Stand 41212 0 
New Illustrated Catalogue, 3 stamps 

THE “SOLARGRAPH,” a Photographic Camera, with Instantaneous Shutter, and an adaptor to fit if te any 
tegscope for Photographic Solar Spots, &c , complete £2 2 

“LE MERVEILLEUX ” } plate, complete dry plate apparatus ‘£i 1 

“LE MERITOIRE” 4 plate, complete dry plate apparatus, double rising front, swing back, rack td’ focus, &c &c £1 II 

THE “INSTANTOGRAPH,” with best lens, instantaneous shutter, scien motion to tail board, and every revent 
improvement 


AOO 


£2 2 0 
Illustrated Photo Catalogue 2 stamps 


J LANCASTER & SON, MANUFACTURING OPTICIANS, BIRMINGHAM 


THE PATENT BOOK-SHELF FITTINGS, a usedin the PUBLIC LIBRARIES of LIVER- 
POOL, GLASGOW, BIRMINGHAM, &c, enable a nice adjustment of Shelves to be made without trouble 

HOOKHAM’S PATENT PICTURE LINE & FASTENERS afford the Most SECURE AND EASY means of hanging Pictmes 

CURRALL’S PATENT VENTILATORS secure a regular supply of fresh a.r, without draught, at a yery small cost 


Lilustrations and Particulars sent POST FREE on Application to 
WIILETADWE TONES & SONS, MOSELEY STREET, BIRMINGHAM. 
PRIZE MEDALS-—~London, 1851 , Parts, 1855 , London, 1862, Parts (Srlve,’), 1867 Pa ondon, 1874, 


4 As Wine in Bottles at 3s. 5g., and 9s,; Lozenges, 28 6d. 
MORSON Q and 4s, 6d., Globules, Os, "ag. 6d, and 6s, 6d, and 
N Powder, as ‘Medicinal Pepsine,” at Js, 6d, and 4s ‘ and 


** Porc,” a a concentrated preparation than the Medicinal, 


Prepar at 4s. 6d, each 
FPATAMODR OI SOLD BY ALL GHEMISTS ` 
The popularity Pepsine has acqutr ; 
as almost a specific for chrome ays anu pP E PSI NE 
indigestion, &c , 1s due to the fact that l x 
it 1s the N Bre: production of the a 
actıve princip eof the gastric juice of the A 
stomach Unforttnately, like all other Highly recommende d by the, 
inventions of a like natwe, Pepsine his Medical Profession for 


been not slightly-discredited by the spu- 
rious manufactures that have been issued 


from time to time, 1t1s therefore neces 
Sary as a guarantee of its efficacy to see 
that each bottle bears the makers’ name, 


sl ta & SON, ee Row, Russell S4.» London. 


Ñ a 


t Is as nearly tasteless as Cod-Liver Oil 
can ve "—Lazcet 
‘t No nauseous eructations follow after it 
¢ 












¢ 59) 18 n e E Eo Aiai N l 
t can be borne and digested by the most 
perfs cted” delicate , 1s the ONLY oi which does not THE SPECIFIC FOR 
“repeat 3’ ’ and for these reasons the most i aL R i At fi 
i : š effcacious kind m use In capsuled bottles 
a onty, at 1/4, 2/6, 4/9, and 9/-. Sold a 
= everys here ° In bottles at 2’&@ 4,6, and 11/- 


OVER 14, 000 DELIVERED. 


CONSUMPTION of GAS guaranteed to 
"be 25 to 75°, less than ANY other 
Gas Engine per brake horse-power. 
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CROSSLEY’S*PATENT TWIN ENGINES— eT Re Oe et 

Impulse every Revolution h: afr cea i «is aaah i 
CROSSLEY’S PATENT SELF-STARTER— Wy ge ia 

The Safest, Simplest, and Best * f; As n ee 
CROSSLEY’S NEW VERTICAL ENGINES— : i 2 n 

—__Requining little Ground Space Ne J A EP i ; H I omh fad A f 

a e NNS E N a nn 5 O= 
CROSSLEY B BROS., Li Limited, Manchester. EEE re! en Cidi H A E 

London 24 Poultry, E C Glassow! 58, Union Street ne a reas ia Ee : 
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Prived by R Cray, Sons, sa TAYLOR, at 7 and 8, Bread Street Hull, Queen Victoria Street, in the Cyy of London, n and puùlshe? by 
MACMILLAN AND (0, at the OTice, 29 and 30, Bedford Street, Coven Garden ~Tavaspay, May 8, 1834, 
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_ A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


t To the solid giound 
Of Nature trusts the mind which builds for aye.""—-WORDSWORTH 








No. 759, VOL. 30] . THURSDAY, MAY 15, 1884 [PRICE SIXPENCE 


Registered as a Newspaper at Mie General Post Office] {Ali Rights are Reserved 


songi ZETAN” ny. ISILVERED GLASS SPECULA. 


NSTANTANEOUS MEMORY! ormna! Mr JOHN BROWNING begs to 
of VER PORIE NOTTY ‘CURED!! announce that he has made arrangements 


q Physiological System, wholly unike Mnemonics, using none of with Mr. WITH to supply his celebrated 
ts “* Localities,” Keys,” “Pegs, Links,” oe Associations SPECULA at gre atly reduced prices. 


Dr ANDREW WILSON, FRSE, Editor of 17 P y. 
“Health,” Says © The 64” Mirrors can be supplied’at £4, 


“ PROFESSOR LOISETTE’S SYSTEM 1s PHYSIOLOGICAL AnD | the 84" at £8, and larger sizes at propor- 
CIENTIFIC IN THE HIGHEST DEGREE,” tionately low prices 


fr, RICHARD A PROCTOR, Editor of ‘‘ Knowledge,” 3 

in No 117, dated January 25, 1884, says — ` The Specula so available are the 
ah NO HESITATION IN THOROUGHLY RECOMMENDING | choicest reserves and retouches of Mr. 
dE SYSTEM TO ALL WHG ARE IN EARNEST IN WISHING TO rey 
RAIN THEIR MEMORIES EFFECTIVELY, AND ARE THEREFORE Witu’s productions, 





ILLING TO TAKE REASONABLE PAINS TO OBTAIN SO USEFUL Full particulars ; with extracts from “A 
PS c Plea for Reflectors,” will be sent by post 
Any Book Mastered in One Reading free 
Great Inducements to Correspondence Classes i 
Prospectus post-fiee on application to JOEN BROWNING, 
PROFESSOR*LOISETTE, 68, STRAND, LONDON, W.C. 


NEW OXFORD STREET (opposite M@&die’s Library), LONDON 


PIN & WEBB’S | STANDARD METEOROLOGICALINSTRUMENTS 


CHESTS NEGRETTE 
OF ANB © œ 
PLATE ZAMBRA’S 
D 


Sunshine Recorder. 


With Adjustments for any 
Latitude 


PRICE £12 12s od, 
+ 


AN 
CUTLERY 
NN COMPLETELY 
a e A °” FITTED, 


— z tt 


wa 
Ñ aA 
WWW 


£ n a ates 
EEA i Py i ` k i 
P k 44, f Ss = 
à f e =: 
* p = eerie ee nd 
A 4 Y p X 
JH : tit ee, 3 
tkf a” 
yt ia E p- cae: 
4 ee ees 
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All Sizes ın Stock. 


@ eel 


A Supply of Divided Papers, for 
One Year’s Use, 


£r 128 od, 








A — Lilustrated Lists Fast 
= FREE, _ i : . 
aug CaaS á ° NEGRETTI & ZAMBRA, 
XFORD STREET, WEST END, AND Opticians and Scientific Instrument Makets 
LNSION HOUSE BUILDINGS, CITY, ° To Her Majesty THE QUEEN, 


HOLBORN VIADUCT, 


LONDON «e 
45, CORNE I, & 122, REGENT STREET, LONII, 


TUFACTORY—The Royal Plate and Cutlery Works, SHEFFI@LD, 
z © 
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WNIVERSITY COLLEGE, LONDON. 


“rhe Professorship of Apphed Mathematics will be vacant at the end of 
the Sessien 

Until the Council shall otherwise direct £coo a year will be allotted to the 
Professorship in addition to the Professor’s share of Fees 

Applications will be received on or before May 27 at the College, where 


information may be obtamed 
TALFOURD ELY, M A, Secretary 


LINNEAN SOCIETY. 
° BURLINGTON HOUSE, PICCADILLY 


The ANNIVERSARY MEETING of the Society will be held at the 
Society’s Apartments on SATURDAY, May 24, at Three o’cloch precisely, 
for the Election of a Counciland Officers for the ensuing Year, and other 


business 
B DAYDON JACKSON, Secretary 


ROYAL GEOGRAPHICAL SOCIETY 


The ANNIVERSARY MEETING will be hela (by permiss on of the 
Chancellor and Senate) in the Hall of the Un versity oz London, Burlington 
Gardens, on MONDAY, May 26 at half-past 2 pm 

The Right Hon LORD ABERDARE, President, in the Chair 

The DINNER will take place at Willis’s Rooms, K ng Street, St James's, 
at 7pm on the same da 

‘Lhe Rught Hon LORD ABERDARE, President, ir the Chair 

Dinner Charge, 21s, payable at the door, or Tickets may be had and 
pacsi taken at 1, Savile Row, Burlingtor Gardens, up to noon on Saturday, 

ay 24 
The Friends of Fellows are admisuble to the Dinner 


ROYAL INSTITUTION OF GREAT. 
BRITAIN 
ALBEMARLE STREET, PICCADILLY, W 


PROFESSOR T G BONNEY, FRS, PresGS, will, on Saturday 
next, May 17, at Three o’Clock, begin a Course of Four Lectures on ‘'The 
Bearing of Microscopical Research upon some Large Geological Problems ” 
(with Illustrauc ns by the Electric Light) 

Subscription to this Course Half a-Gumea 


BRITISH ASSOCIATION. 
MONTREAL MEETING 


For the convenience of Members and Friends who do not avail themselves 
of the special facflities afforded by the direct steamers to Canada, TnHos 
Coox & Eon are prepared to book Passengers by all lines of steamers, and 
to give spccial facilities for travelang in the States 

For particulars apply at any q the offices of Tuos Coox & Son —Chief 
Office, Ludgate Circus, London 


SMALL ‘OBSERVATORY FOR SALE. 


Easily removed Complete for Transit Instrument and fiung Large 
Telescope Fuirst-rate Astronomical Cloch, Transit Instrument and Finder, 
also Excellent Photographic Landscape Camera, plate 82 inches by 64 
inches For particulars or for mspection apply to Mrs CHEVALLIER, the 
Vicarage, Highington, Co Durham 


HOME TUITION, LONDON &SUBORBS 


—STUDENTS desiring Instruction m Mathemat cs attended ar their 
own houses by a High Wrangler, M A Trin Coll, on very reasonable 
terms — X , g, Dorville Road, Hammers mth 


TO BE LET ON LEASE.—A Small House 


in the best part of ST JOHN’S WOOD, near LORD’S CRICKET 
GROUND Contains on ground-floor four reception rooms, one of 
which was built for and has been used asa studio, kitchen and offices 
On first floor four bedrooms, bath-room with fitted bath, hot and cold 
water Servant’s staircase The house 1s in excellent repair, and the 
drainage has been put in order under the supermtendence of a Samtary 
+ Engineer Rent £125 No premium Fittings and Fixtures to be 
$ taken For Cards to view apply to Mr MILLAR, 8, Wellington Road, 
awe Steg John’s Wood, and 14, Grafton Street, Bond Street 


STANDARD 


COLLECTIONS AND APPARATUS 
FOR TEACHING 


GEOLOGY AND MINERALOGY, 
CATALOGUE POST FREE 


In the Press 


CHARACTERISTIC ‘BRITISH FOSSILS. 
POST FREE, 6g 


N B —As only a limited number of Copies will be issued crders should be 
sent on at once to avoid disappointment 


THOMAS J DOWNING, 
38, WHISKIN STREEL, LONDON, EC (over Quarter of a Century) 


or —w e 


DIAMONDS IN MATRIX. 


R C NOCKOLD, Diamgnd and Oriental Stone Cutter and Dealer, has 
on sale Specimens of the above, also Cut Precious Stones in a'l Colours 


. °’ Precious Stones valued and bought 
zz FRITH STREET, SOHO, W 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERMES EXHIBITION to 
THOMAS BOLTON, s57, NEWHALL STREET BIRMINGHAM, 


who has last week sent to his subscnbers the Roufer, Anuræa longispina, 
and the Infusorian, Ceratium longicorne, with drawing and description 
He has also sent out a minute green clusteged Helizoa, as yet unidentified , 
aso Spogomonas sacculus, Leptodora hy&hna, Argulus goliaceus, Perch 
Spawn, Forammfera, Zynema, Volvox, Pandorina, Gomum, &c 

Weekly Announcements will be made in this place of Orgamsms T B 


is supplying 
Specimen Tube, One Shilling, post-free. 
Twenty-st Tubes in course of Stæ Months for Subscripingn of hI 18 , 
or Twelve Tubes foy tos 6a 
Portfolto of Drawings? TeneParts 1s each 


SKELETON OF FROG carefully pre- 


pared, 4s , post free 
E WADE WILTON, Northfield Villas, Leeds 


SCIENTIFIC ART. - . 


DIAGRAMS FOR SCIENTIFIC LECTURES AND 
ILLUSTRATIONS FOR SCIENTIFIC WORKS 


Carefully and neatly executed from Descriptions, Sketches, or Objects, by 
MR W S DUNCAN, 22, Delamere Terrace, Bayswater 


e a HENNE REED 
MINERALOGY AND GEOLOGY. 


The following New Minerals have just arved —BORRICHITE 
FRIGIDII E, PITTKOIT, also Goo#*BARRANDITE, STEPHANITE 
ARGENTOPYRITE, CYCLOPITE, ROMEITE, ENARGITE, NA 
TIVE SILVERS, ARGENTITE, PYRARGYRITE, &: , &c 

VERY FINE “SHERRY-COLOURED” TOPAZES 

A Large Series of ROCKS, also MICROSCOPIC SECTIONS of th 
same 

Lists on Appination Hammers, Chisels, and Hammer Straps 


PRIVATE LESSONS AND EVENING CLASSES 
BLOWPIPE CASES AND APPARATUS Catalogues free 


SAMUEL HENSON, 
> 277, STRAND, LONDON, 
Opposite Norfolk Street 


ROCK SPECIMENS 


AND ROCK SECTIONS FOR MICROSCOPIC EXAMINATION 
The Largest Stock and Greatest Variety in London 
New Lists Now Ready 

Collections and Single Specimens All Examples are well and carefull 
authenticated 

Specrauty ~La-ge and carefully cut Rock Sertions from well-authent 
cated Specimens rof James Geikie says ‘These are the largest an 
best cut sections made by any one in England ” 


JAMES R GREGORY, 
Geologist and Mineraiogrst, 


88, CHARLOTTE STREET, FITZROY SQUARE, LONDON 


NEW CATALOGUE OF MINERAL 
SPECIMENS 


Arrarged for the selection cf Single Specimens, &c with Prices Th 
List cortams nearly all of the New@®pecies des¢ribed during the last fe 
yetrs, also many discoveredgat new locahties Twenty four pages Po 
Free for Two Stamps Also New Lists of Rare Minerals, Rock Specimen 
Geological Apparatus, Collections, Hammers, Books, and Microscop 
Sections of Rocks 


© JAMES R GREGORY, 
Mineralogist and Geologist, 


88, CHARLOTTE STREET, FITZROY SQUARE, W 
HOW &,CO’S 
Geological Transparencies gor the Lanteri 


Descriptive Catalogtie on Application 


WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS 


HOW & CO*S POCKET MICROSCOPE LAMP 8s ód 


MICRO-PETROLOGY —Sections qf Pitchstones, Obsidtans, Granit: 
Syenites, Diomtes, Gabbro%, Dolerites, Basalts, Tachyhtes, Trachyt 
Andesites, Porphyrites, Rhyohtes, Iavas, Ashes, Gneiss, Schists, Lin 
stones, &c , price ys 6g each 


e 
JAMES HOW & CO, 73, FARRINGDON STRERT, LONDON 
è On the rst of every Month 


JOURNAL OF BOTANY, 


BRITISH AND FOREIGN 
Edited by James BrrrTEN, F L S, Bntsh Museum 
CONTENTS —Orginal Articles by leading Botanists —Extracts, z 
Notices of Books and Memoirs —A®ncles in Journals —Botanical News 
Proceedings of Sdhieties 
Price 1s 3¢@ Subscription for One Year, payable in advan®, r2s 
London WEST, NEWMAN, & CO, 54, Hatton Garden, E € 
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SANDERSON & Co., 


Sole Inventors of the Solid Copper Tape 


LIGHTNING CONDUCTOR , 


In Continuous Lengths without Jomt. as suppled by them to Her Majesty's 

Government and the Colomes, the Italan Government the Argentine Re- 

public, and other Foreign Governgnents , the Royal Courts of Justice, Strand, 
e the Houses of Parliament, &c 

Chimney Shafts Repaired, Hooped, Raised, Pointed, or Straightened with- 

out Stoppage of Works Lightning Conductors Inspected and Tested by 

Experienced Electricians Electric Bells, Speaking Tu es, &c, fitted on 
the most Improved Principles 


LEADENHALL HOUSE, ror, LEADENHALL STREET, EC 


64, €QRNHILL 


PERILS ABOUND ON EVERY SIDE! 
THE 


Railway Passengers’ Assurance Company 
: INSURES AGAINST 
ACC DENTS OF ALL KINDS—ON LAND OR WATER, 
AND HAS 
THE LARGEST INVESTED CAPITAL, 


THE LARGEST INCOME, 
AND PAYS YEARLY 


THE LARGEST AMOUNT OF COMPENSATION 
Of Sy Accidental Assurance Company 


Chairman—HARVIE M FARQUHAR, Esq 
Apply to the Clerks at the Railway Stations, the Local Agents, or 


WEST-END OFFICE --8, Sean. Buitpmnes, CHARING Cross, 
or at the 


Head Office —-64, CORNHILL, LONDON, EC 
WILLIAM J VIAN, Secretary 


NOTICE OF REMOVAL. 


THOMAS*D RUSSELL, 
Late of ESSEX STREET, STRAND, 


Has removed his extensive Collections of Geological, Petrological, Minera 
logical and Microscopical Specimens to more convement Premgses at 
78, NEWGATE STREET, near the New General Post Office Address— 


THOMAS D *RUSSELL, 
78, NEWGATE STREET, LONDON, EC 


3 
FRY S PARIS EXHIBITION, 
C O C O A In Packets and Tins 


Cocoa only, with the super- 
fluous orl extracted 

“If properly prepared, there 18 no nicer 

or more wholesome preparation of 


cocoa.” -—-Food, Water, and Air, EX l RAC i 


| 
j 
| 
| 
Edited by Dr Hassall 


ine main MAAN Womens a a} -= 


GOLD MEDAL, 


Pure 


J S FRY & SONS, Bristol and London, 
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dhd eth ie aa aaa) REMEDY 
For BAD BREASTS, OLD WOUNDS, and SORES, If 
effectually 1ubbed on the Neck and Chest, it cures SORE 


THROATS, BRON@HITIS, COUGHS and @OLDS; and, for 
GOUT, RHEUMATISM, and ail gkin Diseases 1t 18 unequalled. 








VLELECTRICITE: 


Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes. 


REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions électriques, et de tous les 
progrès de I’électricité. 


Comité de Rédaction, ARMENGAUD JEUNE, 


Président , 


A BERTON, E BOISTEL, F BOREL, 
R de COULON, W de FONVIELLE, L. MAICHE, 
A de MERITENS, D MONNIER, D NAPOLI. 
Subscription Yearly, 208 , Sex Months, toc 
Agency for England and Colonies— 
LE FEVRE AND,CO., ENGINEERS, 
26, BupGE Row, CANNON STREET, LONDON. | 
gi - ı Specimen Copy sent postfree 
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NORTH BRITISH AGRICULTURIST, 


the only Agricultural Journal in Scotland, circulates eensively among 
Landowners, Farmers, Resident Agents, and others interested fo tie 
management of land throughout the United Kingdom v 
The AsRICULTURIST 1s published evegy Wednesday afternoon in 
time for the evening mails, and contains Reports of all the prigetpal British 
and Irish Markets of the week 
Thespectal attention of Land Agents 1s directed tothe AGRICULTURIST 
n oge or the best existing Papers for Advertising Farms tobe Let and Estates 
or Sale 
Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class 
Price3@ By post 34d Annual Subscription, payable in advance, 14s 
Bo ee? Higa St , Edinburgh , and x45, Queen Victoria St , Londgn 


Money Orders payable to Charles Anderson Jun, Edimburgh 


THE ENTOMOLOGIST’S MONTHLY | 
MAGAZINE. 


Price Stapence, Munthiy, 24 pages 8vo, with occasional Illustrations 
C mducted by C G Barrrrt, J] W Douctsas R McLacuran, ERS, 
E C Ryr FZS, kh Satnpers FLS,and H 1 Sramrov, FRS 
Shis Magazine, commenced in 1854 contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles 
Subseription—-Six Shillings per Volume, post free 
mence with the June number in each year 
Vols I to VI (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros each, the succeeding 
vols may be had separately or together at 7s each 
London JOHN VAN VOORST, x, Paternoster Row 
Pe B —Communications, &¢ , should be sent to the Editors at the above 
addiess 





The volumes com- 


ers ee narrate 


LA SEMAINE FRANCAISE: a Weekly 


Newspaper and Review in the French Language Politics, Literature, 
Science, Art Varieties, Notes Price 2d, through Booksellers, and at 
the Railway Bookstalls Office, 441, Strand, W C 

LA SEMAINE FRANCAISE: Journal Français pour 
VAngieterre Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes Un exemplaire par la poste, 24d en timbres poste Abonne- 
ment franco par la poste—-un an, Ios rog , sia mois, 5s 5d Prixed 
chez tous les Ibratres et aux gares des chemins de fer On s’abonne 
aux bure1ux, 441 Strand, Londres, W C P 

LA SEMAINE FRANCAISE -—“‘La Semaine Fran- 
çaise ’ has been brought out in London for the benefit of those Enghsh 
readers who may wish to study contemporary French from all points of 
view, mstead of confining their reading to one partécular Gallic print 
It certainly merits success "—Graphtc 

LA SEMAINE FRANCAISE —“The numbers before 
us are full of good things It wial be far better for most than any 
one of the best papers published in Paris itself We are much pleased 
with the character of 1t, and believe it will be highly yalued in all those 
many households where French 1s cultivated The printing 1s very well 
done "—Queen 


TERMS OF SUBSCRIPTION — s d 
Three Months © 2 Q 
Six j 5 5 
Twelve , I0 to 


POQ payableto A CRISTIN 
Publishmg Office, 441, Strand, W C 


16s per Ann, zos Post Free 


DER NATURFORSCHER. 


Wochenblatt zur Verbreitung der Fortschnitte in den 
Naturwissenschaften 
Herausgegeben von Dr Witngta, SKLAREX 
A Weekly Periodical devoted to Natural Science 52 Nos,x6s Spri 
men Numbers may be had through anv Foreign Bookseller 1884 will cem 
mence the XVIIth volume 
Berlin DUMMLER, 77, Charlottenstrasse, $ W , and all Booksellers 


— NY HAN prof rH 


THE “HANSA” : 


Published since 1864 m Hamburg, is the only independent profesftona 

er m Germany dedicated exclusively to Mantime Objects © E®Siys, 
Critiques, Reviews, Reports, Advertisements Strict eye kept upon the deve- 
lopment of Maritime Affairs m every respect Every second Sunday one 

umber in 4to at least, frequent supplements and drawings Subscnpt.ong 

at any time, precedirg numbers of the year furnished subsequently Price 
125 fortwelve months Advertisements 4d a line widely spread by this 
paper, considerable abatement for 3, 6, 12 months’ imsertion Business 
Office Aug Meyer and Dieckmann, Hamburg, Alterwall, 28 Edited bs 
W v Frespew M R , Hamburg, Alexander Street, 8 


" THE BREWERS’ GUARDIAN 


A Fortmghtly Paper devoted to the Protection of Brewers Interests, 
T icensing, Legal, and Parhamentary Matters 
Revirw or THE Mart AND Hop TRADES, AND WINE AND SPIRIT TRADE 
RECORD 
The Organ of the Country Brewers 

“The Brewers’ Guardian ” 1s published on the evenings of every alternate 
Tuesday and is the only journal officially conrected with brewing ingerests 

Subscription, 16s 6a per annum, post free, dating farany quarter-day 
Single Copes rs each Registered for transmission abroa 

Offices—s, Bond Court, Walbrook, L ~don, E C. 
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DEMY 8vo, CLOTH, ILLUSTRATED, 21s 
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THE NEW PRINCIPLES OF NATURAL PHILOSOPHY. 


*With an Answer to Prof Huxley on “The Laws of Motion ” 


AN AN SWER to “NATURE” Price One Penny 


AN ANSWER to “KNOWLEDGE” 
ANSWERS to the “ATHENÆUM, and others 


By WILLIAM LEIGHTON JORDAN, FRGS. 


‘Everything Mr Jordan writes 1s sure to be brilliant and ingenious 


Alsoy 


Price One Penny 


Price One Penny ae 


His mathematical arguments aie very clearly expressed ” 


—Lublic Opinion, on The Winds and thers Story of the World, now included in The New Princeples of Natural Philosophy 


“The author of this book gives us a new Principia 
subject, and many others collateral with ıt 


Stull, the book ıs the production of a man thoroughly well up in his own 
It is one that may be safely commended to the study of all ve are interested in the 


subject of ocean currents ”’—J/roen, on The Ocean, ws Tides and Currents and thar Cause: 
‘Here we have the vulnerable point of Dr Caipenter’s modified resuscitation of the old theory Of mec cneulation clearly 


mdicated, and a home-thiust of clear sound 1easoning fairly delivered through it 


contribution to the subject, the thrust ıs fatal 


As this point is the very heart of Dr Car penter’s 


Itis followed by a futher and equally cleai and able discussion of the details of 
Dr Carpenters arguments, and of the theories of Mauy, Rennell, Herschel, &c 


This chapter of Mi Jordan’s book 1s really 


excellent, and worthy of careful reading ”— Quarterly Jou nal of Scrence, on 7; he Ocean 
The Chapter alluded to in the above notice and others of a contioversial character have been republished in 7he News Princtples 
of Natural Philosophy, as they will not appear m a new edition of Zhe Ocean, which is now being prepared for publication with 


additional charts and diagrams 
London 


THE CHEMISTRY OF 


DAVID BOGUE, 3, St Martin’s Place, Trafalgar Square, WC 


THE SECONDARY BATTERIES 


OF 


PLANTÉ and FAURE By J H GLADSTONE, PhD, FRS, and ALFREDeTRIBE, F Inst C, Lecture: on 


Chemistry at Dulwich College “Ciown 810 25 6d 


[6 Nate” Series 


“The little volume is a valuable contribution to our knowledge of secondary batteiies, and deser Hs to be widely circulated ”— 


Electrical Review 


‘Jt does not need many words to commend this clem and piactical httle volume to all whom it may concern ”—Atheneum 


MACMILLAN & CO, LONDON, WC 





NOW READY, IN CROWN 8vo PRICE 6s 


E EG Ex T. 


By P. G@ TAIT, M.A, SecRSE 


Formerly Fellow of St „Feter’s College, Cambıdge , 
Professor of Natural Philosophy in the Umversity of Edinburgh 


Edinburgh ADAM & CHARLES BLACK 
London LONGMANS & CO- 


THE AUTOTYPE COMPANY, 
74, NEW OXFORD STREET, WC 


THE AUTOTYPE FINE-ART GALLERY displays 


a noble collection of Facsimiles from the Drawings of the Great Master, 
preserved in the National Galleries of Europe, with a choice selection 
from the Works of Contemporary Arttsts—-Poynter, R A Dyce, R A., 
Ford Madox Brawn, Burne Jones, Rossett, F Shields, H Schmadlzs 
Cave Thomas, P G Hamerton, &c 

SIR JOSHUA REYNOLDS —284 Examples of this 


Master from rare Prints in the British Museum, including 39 Subjects 
now m the Grosvenor Gallery Exhtbitron 

To adorn at little cost the Walls of Home with Artistic 
Masterpieces, visit the AUTOTYPE FINE-ART GALLERY, 74, 
New Oxford Street, W C 

AUJOTYPE in RELATION to HOUSEHOLD ART, 
with q, Lustrations 21 pp, free to any address 
aa Fine-Art Catalogue, 124 pp , price 6d post free 


THE AUTOTYPE COMPANY 


‘TURNER’S “LIBER STUDIORUM,” 
Reproduced in Facsimile by the AUTOTYPE Process, and accom- 
panied with Notices of each Plate 

By the Rev STOPFORD BROOKE, MA 
Publishing ın Three Volumes, each containing Twenty-four Illustrations, 
price Four Guineas per Volume Vol Ii now ready, contaming — 


The Story of Eugopa Inverary Pier Lauffenbourgh 
Bridge ın Middle Drs- Inverary Castle and Calais Harbour 








tance Town Coast of Yorkshire 
Woman with Cymbals Flint Castle Rizpah 
Hindoo Abjutions Stack-yard and Horses Watercress Gatherers 
Bonneville Savoy Farmyard with Cock Juvenile Tricks 
Source of the Arveron Fifth Plague of Egypt St Catherine Hill 
Alps from Grenoble Greenwich Hosp tal Morpeth 
Ben Asthur Interior of a Church 


Detached Plas of this Edition of the “ Liber,” with the Commenrary 
appertaining, are sold at 3s 6¢@ each 

Publishers The AUTOTYPE COMPANY,LONDON Henry Sotheran 
& Co, Longor and Manchester 


Just Published, Price 2s 6d 


HISTOLOGICAL NOTES FOR THE USE 


OF MEDICAL STUDENTS By W HORSCRAFT WATERS, 
M A, Demonstrator and Assistant Lecturer in Physiology at the 
Owens College, Manchester 


London? SMITH, ELDER, & CO 


Now Ready® price 1s 6d 
ON THE FORMATION OF URIC ACID 


IN ANIMALS its Relation to Gout and Gravel Together with an 
Explanation of the Therapeutic Effects of some of the Remedies used 
m the Treatment of those Disorders yP W LATHAM. MA, 
M D, Fellow of the Royal College of P London , Downing 
Professor of Medicine, Cambndge 
Cambndge DEIGHTON, BELL, & CO 
London GEORGE BELL, & SONS 


This Day, Fourth Editisn, Illustrated with upwards of Six Hundred Wood- 
cuts, 158 
HENFREY’S ELEMENTARY COURSE 


OF BOTANY STRUCTURAL, PHYSIOJ OGICAL and SYS- 
TEMATIC Ed&ed by MAXWELL T MASTERS, MD,FRS, 
assisted by A W BENNETT, MA,BSc 


JOHN VAN VOORST, x, Paternoster Row 


nan AN E APTI rl PSE AMAA oaR I 
Just Published, Demy 8vo, price 1s 6d 


FORCE A Reconsideration of our Views 
of Force, Energy, and Accelerating Force By1 WAKELIN, BA 
London @RUBNER & CO, 37, Ludgate Mi, EC 


J E CORNISH 


Manchester 





e Just Published, Secogd Edition, price 2s 6d 


THE FUNCTIONS OF THE BRAIN. 


A Popular Essay, with Four Engrayiygs By JULIUS ALTHAUS, 
M D Also, “On FAILURE of BRAIN PONER ** Third Edition 
a 


ne London LONGMANS & @, Poue Row 
By LIONEL S BEALE, F RS, Professor 


of Medicine in King’s College, London, 


SLIGHT AILMENTS, their Nature and Treatment 5s 

uoy 3 WORK with the MIÇROSCORE z100 Plates 
ons ) 

The MICROSCOPE in MEDICINE 86 Plaes ars 

BIOPLASM an Introduction to Medicine and Phygyplogy 6s 6d 

PROTOPLASM, or, Matter and Life [A New Ediiton saad 

DIAGNOSIS and TEEN ENI of URINARY DISEASES 


axis (Harison 


[Preparing 
On LIFE and on VITAL ACTION ss : 
The MYSTERY of LIFE 3s 6¢ 
LIFE THEORIES and RELIGIOUS THOUGHT 5s 6a 


lhe “MACHINERY” of LIFE es 
DISEASE GERMS (Soiled Copies gnly ) 8s 6a 
KIDNEY DISEASES, &c [A New Edition preparing 


oados J & A CHURCHILL - 


May 15, 1884] 
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SUBSCRIPTIONS to “ NATU B” 


d 
Yearly ‘ 28 o 
Half-yearly * ‘ 14 6 
Quarterly ` 7 6 


To the United States, the Continent, and all places 
within the Postal Uniop — 
. 


s d 
Yearly 30 6 
Half-yearly 15 6 
Quarterly ; 8 o 


CHARGES for ADVERTISEMENTS 


Three Lines in Column 2s 6¢ od per Line after 
£ s 


e d 
One-Eighth Page, or Quarte: Column 0318 6 
Quarter Page or Half a Coluran ; I I5 O 
Half a Page, ora Column . ; 3 5 0 
Whole Page 6 6 o 


Post Office Orders payable to MACMILLAN & CO 


OFFICE 29, BEDFORD STREET, STRAND, W C 
wiavy of Societies 
LONDON 


e THURSDAY, May 18 
Rovat SOCIETY at 4 30-—-Some Experiments or Metallic Reflection v On 
the Amount of Light Reflected by @Metallic Surfaces, No 3 sir John 
Conroy —On the Influence of Coal dust in Colnery Explosions, No 5 
W Galloway —Observations othe Ingesta and Egesta of Mr Edward 
e Weston during his Walk of 5000 miles in 100 days A Wynter 
yt 
CHEMICAL SOCIETY, at 8-—~-On the Indices of Refraction of Organic Sub- 
stances Dr J H Gladstone, F R S —On Fluorene Derivatives W R 
E Hodgkinson —Some Minor Researches on the Action of Ferrous Sul- 
phate on Plant Life A,B Griffiths 
ROYAL INSTITUTION, at 3~-Hlame, &c Prof Dewar 
FR{DAY May 16 
Rovat INSTITUTION, at g9--The Dissolved Oxygen of Water 


Odling 
SATURDAY, May 17 
Roya INSTITUTION , at 3 --Microscopical Geology, Prof Bonney 
MONDAY, MAY xo 
SOCIETY OF Arts, at B — Fermentation and Disullation Prof Haftley 
ARISTOTELIAN SOCIETY, at 8 —Hyre’s “@reatise of Human Nature” 


(concluded) G Cave 
TUESDAY, May 20 

ZOOLOGICAL SOCIETY at8 30 ~-Preliminary Notice of the Isopoda Collected 
during the Voyage of H MS Challenger Part x The Genus Serolis 
F E Beddard —On the Mollusca procured durmg the Lightning and 
Porcupine Expeditions, 1868 70, Part 8 Dr J Gwyn Jeffreys, F RS — 
On the Structural Characters of the Cotton Spinner (Holothuria nigra), 
especially of sts Cuvierian Organs Prof Bell--On Hybrids among the 
Salmomdz, Parte F Day 

STATISTICAL SOCIETY, at7 45 —A Statistical Review of Canada, including 
its Confederated Provinces C Walford, FIA 

ROYAL INSTITUTION, at 3~~Nerve and Muscle Prof Gamgee 

WEDNESDAY, May 2x 

Rovat METEOROLOGICAL Society, at 7 —Note on the Proceedings of the 
International Polar Conference, held at Vienna, April 1884 Robert H 
Scott, F R S —Meteorological Observations on t#e Maloja Plateau, Upper 
Engadine oco feet above the Sea A. Tucker Wise, M D —On some 
Results of an Examination of the Barometric Variations in Western India 
A Naylor Pearsorf —Illustratiqns of the Mode of taking Meteorological 
Averages by the Method of Weighing Paper Diagrams Richard Inwards, 
F RAS —Ten Years’ Weather in th® Midlands Rupert T Smith 

Society oF ARTS, at 8 —Telegraph Tanffs Col Webber 

THURSDAY, MAY 22 

Socrery OF ARTS® at 8--Economic Appheationg of Seaweed E C 
Stanford 

Socimry oP TELEGRAPH ENGINEERS, at 8 —The Electrical, Congresses of 
Pans W H Preece, ERS 

ROYAL InsTITUTION, at 4 Flame, & Prof Dewar 

ERPDAY, May 23 
Quirke we Microscor@rar CLUB, at 8 
Roya INSTITUTION, at 9 ~~-Tystances of Fixed Stars, &c 
SATURDAY, May 24 

Linngzay Society, at 3~-~Anniversary Meeting, Election of Council, and 
other Bus.ness 

PHYSICAL SOCIETY, at 3--On an Immersion Galyanometer, and on Kohl- 
rausch’s Metre Bridges for Alterneting Currents Dr W H Stone, 
F RCS$—On a Speed Indicator Walter Baily —On Eutexia or Lowest 
Temperatures of Fusion Dr Guthn® F RS e 

Roya. BOTANIC SOCIETY, at 3 45 


NON-MAGNETISABLE WATCHES. 


WATCHES which cannot be “ MAGNETISED,’’ constructed at 
the recommendation of W Crookers, Esq , F'R $ , and as exhibited at the 
Electrical Exhibition, Paris 

E DENT & CO, Makers of the Primary Standard Timekeeper of the 
Royal Observatory, Greenwich 

Only Addresses —6x, Strad, and 34, Rofal Exchange, London 
cal N B—Watches can be converted t@ this plan 


Prof 


D Gill 


nn AP MAY NFS tintin thre te ether a o nr 
RAE ee ch NOY A on 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequategsize is the best 
of allapphances for the protection of every description of Mulding fram the 

destructive effects of lightning 


NEWALL & CO’S 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping ın all parts of the we rld 
with unvarying success, is the most Trustworthy, most Effective, and alse 
the Cheapest Conductor ever offered tothe Publie + 


R. S NEWALL & CO., 
130, STRAND, WC , 7, NEW QUAY, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW 
MANUFACTORY—GATESHEAD-ON-TYNE 


SECOND EDITION, 
GRIFFIN/’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7d, POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8yo, 480 pp , Illustrated with 1,600 Woodcuts 
Most Complete atid Cheapest List of Apparatus, 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C 


TIME BY TRANSIT. 


TRANSIT INSTRUMENTS OF BEST QUALITY, 
£7 tos od, £9 17s 6d., and £13 13s od 
Instruments sent on Approvag 
Latimer Clark’s Manual of the Use of the 


Transit Instrument for obtaimng Correct Time, 1s , Treatise, ss , and 
Tables by which any Person may”obtain Accurate Time by a Simple 
Observation wethout calculation 2s 6d per annum 

PAMPHLET FREE ov AppiicaTidN 


A J. FROST, 6, Westminster Chambers, Victoria Street, S W 


o. TISLEY & 


$ "3 


MANUFACTURING OPTICIANS 


AND 


SCIENTIFIC INSTRUMENT MAKERS 
172, BROMPTON ROAD, S.W. 


MESSRS S C TISLEY & Co have great pleasure in informing 
Scientific Gentlemen that they have made arrangements with Mr J W 
GAMMAGE (for some years Manager to Mr Browning, and lately Electri- 
aan tothe South Afnecan elects Jaght and Power Company) to take the 

fanagement of the above business . 
All Seeders intrusted to Messrs Tisley and Co will be exA@uted as 
promptly as is consistent with that excellence of workmanshipe*hat Mr 
Gammage’s thorough knowledge of every branch of the business will insure 


Experimental Work executed by Exper enced Workuen en the Preimzses 


BEST BLACK INK KNOWN. 


DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED 
Writing becomes a pleasure When this Ink 1s used it has been adopted 
by the principal Banks, Public chee Ws Railway Qompanies throughout 
relan 

It writes almostinstantly Full Black | Flows easily from the Pen 

Does not corrode Steel Pens Blotting-paper may be applied at the 
Iscleanly to use, and not hableto Blot moment of writing 

Can be obtained in London, through Messrs BARCLAY & Sons, Farring- 
don Street, W Epwarnps, Old Change, F NEWBERY & Sons, Newgate 
Street, J Austin & Co, Duke Street, Liverpool, and to be had of ab 
Stationers d 
BEWLEY & DRAPER (Limited), Bublin 











. XXH 


NATURE 


[May 15, 1884 





WALL PAPERS FREE FROM ARSENIC. 





May be ovtaimed of all Decorators 
Award of Merit, International Medical and Sanitary Congress 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 


° ARTISTIC WALL PAPERS, Guaranteed Free from Armenie 
Sole Address—rro, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 
Special Prize Medal, Santtary Institute 


Silver Medal, National Healt Society, 1883 








Ee se 


gn 
Pac we a the manufacture of the ‘ 
i 


ea eee A 
In Casks, 12/6 per 9 gals In Bottle, 3/3 per doz Impl Pts - 


* Bottles charged 2/- pe: doz , and allowed at the same mte if returned, but they 4 
must be paid fer with the Beer o iio yas 
Neither sugar, saccharum, nor anv of the many new Brewing Materials are used in AI anA AE 

‘S N” Stout, it is Brewed entirely from the finest Malt and [4 See 

Hops, t 1s, too, more hopped than Stout 1s generally, therefore besides being very HRERS 


y: nutritious, 1t is an excellent Tonic and particularly suited for mvalics, ladies nursing, or A ee 


anyone requiring a 








good strergthening beverage It is a ‘Sound Natritious” Tonic, 
and very much recommended by Medical men 


WALTHAM BROT HEERS, 
THD “HALF GUINEA” ALE PREIEWSDRY LONDON 8 W 








Now publishing, in Crown vo, price 2s 6d, each 


ENGLISH MEN OF LETTERS. 


EDITED BY JOHN MORLEY. ° 


‘This admirable series "-—-27 wish Quas lerly Review 


JoHNSON. By LESLIE STEPHEN 

Scorr By R. H HUTTON 

GIBBON ByJ C MORISON 

SHELLEY ByJ A SYMONDS 

HUME By Professor HuxLeEY, PRS 

GOLDSMITH By WILLIAM BLACK 

DEFOE By W MINTO 

BURNS By Primetpal SHAIRP 

SPENSER ByR W Cuurcu, Dean of 
St Paul’s 

THACKERAY, By ANTHONY TROLLOPE 

BURKE By JOHN MORLEY. 

BUNYAN By J A FROUDE 


ž MACMILLAN AND CO, LONDON, 


POPE By LESLIC STEPHEN 
BYRON By JOHN NICHOL ’ 
COWPER By GoLDWIN SMITH 
LOCKE By THOMAS FOWLER 


“ Enjoyable and excellent lite books ”—Academy 


MILTON By MARK PATTISON 
HAWTHORNE By HENRY JAMES 
SOUTHEY By Professo. DOWDEN. 
CHAUCER By A W Warp 


WORDSWORTH ByF W H Myers | GRAY By EDMUND Gossr 


DRYDEN By GEORGE SAINTSBURY 


LANDOR By SIDNEY COLVIN 


SWIFT. By LESLIE STEPHEN 
STERNE By H D TRAILL 


CHARLES LAMB By Rev ALFRED) FIELDING By AUSTIN DOBSON 


AINGER 
BENTLEY By Professa Fe C Jern. 
DICKENS ByA W WARD 
MACAULAY. By J C Morison 
DE QUINCEY By DaviD Masson. 


SHERIDAN By Mis OLIPHANT 
ADDISON By W ] COURTHOPE 
BASONn ey R W CHURCH, Dean of 
St Pful’s 
Other volumes to follow 


WC, 


HARVEY AND PEAK, 


[By Appointment to the Royal Institvtion of Great Britan, ] 4 
SUCCESSORS TO W. LADD & CO., 


SCIENTIFIC INSTRUMENT MANUFACTURERS, 
BEAK STREET, REGENT STREET, LONDON, W. 
MRS SPOTTISWOODE’S POCKET POLARIZING SET, 
Nicol and other Prisms, Makers of Maxwell’s Dynamical and Colour Tops ; 


RAIN-BAND SPECTROSCOPES, DICHROSCOPES, &c 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE, 


SCIENTIFIC WORTHIES. 


‘ The following 1s a list of the Portraits that have appeared ın the above Series. 


HERMANN L. F. HELMHOLTZ. 

SIR JOSEPH DALTON HOOKER. > 
WILLIAM HARVEY. ° 

SIR GEORGE B AIRY. 

J] LOUIS R AGASSIZ 

JEAN BAPTISTE ANDRE DUMAS. 


-* MICHAEL FARADAY 
THOMAS HENRY HUXLEY 
CHARLES DARWIN. 

JOHN TYNDALL 
GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL 


SIR CHARLES WHEATSTONE 


SIR WYVILLE THOMSON 


ROBERT WILHELM BUNSEN 
ADOLE ERIK NORDENSKJOLD. 


SIR WILLIAM THOMSON 


RICHARD OWEN 


JAMES CLERK MAXWELL 
TAMES PRESCOTT JOULE 


WII LIAM SPOTTISWOODE., œ 


ARTHUR CAYLEY 
Proof impressions of these, printed on India paper, may be had fromthe Publishers, price 5s each, or 
the Set of 22 Portraits in a Handsome Portfolto for £5 15s od carriage pard. 


i THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 
7 Cheques and P,O.O's payable to MA CMILLAN & COS 
OFFICE OE “NATURE,” 29, BEDFORD STREET, STRAND. ye = 
.* e 
« 
* ° 
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Messrs. MACMILLAN & Co.'s PRIMERS. 


e 


SCIENCE 


PRIMERS. 


UNDER THE JOINT EDITORSHIP OF 
PROFESSORS HUXLEY, ROSCOE, AND BALFOUR STEWART." 


In 18mo, cloth, with Illustrations, price 1s each 


CHEMISTRY. By H. E. Roscogz, 


FRS, Professor of Chemistry, the Victouia University, 
the Owens College, Manchester With Questions 


PHYSICS. By BALFOUR STEWART, 
F RS, Professor of Natugal Philosophy, the Victoria Um- 
versity, "the Owens College, Mancheste: Waith Questions, 

vY 


GEOLOGY. 


By ARCHIBALD GEIKIE, 


INTRODUCTORY PRIMER. By Professor Huxvey, P.R.S. 


PHYSIOLOGY. By Professor MICHAEL 


FOSTER, MD,FRS 
ASTRONOMY. By J N. LOCKYER 
FRS 
BOTANY. By Sır Jo D. Hooxer,, 


KCSI,CB,FRS 


F R S., Director General of the Geological Surveys of the LOGIC. By W. STANLEY JEVONS, LGL. D., 


United “Kingdom 


PHYSICAL GEOGRAPHY. 


ARCHIBALD GETKIE, FR S With Questions 


By | POLITICAL ECONOMY. 


MA, FRS. 


By W. 
STANLEY JEVONS, MA,, LLD,FRS 


*,* Others in preparation 


LITERAFURE AND 


HISTORY PRIMERS. 


EDITED BY 


JOHN RICHARD GREEN, M.A,, ED, 


AUTHOR OF 


«A SHORT HISTORY OF THE ENGLISH PEOPLE” 


In 18mo, cloth, price 1s each 


ENGLISH GRAMMAR. By the Rev. 
R MORRIS, LL D 

EXERCISES on MORRIS’ S PRIMER 
of ENGLISH GRAMMAR ByJ WETHERELL,M A 


ENGLISH GRAMMAR EXERCISES. 
By R MORRIS, LLD,and H C OWEN, MA 


ENGLISH COMPOSITION. , By Prof. 
NICHOL 

ENGLISH LITERATURE. By STOP- 
TORD BR@OKE, MA 

SHAKSPER. 


LL D 


CHILDREN’S TREASURY of LYRI- 


By Prof. DOWDEN, 


sie a By Fy T ba In Two 
arts, each, Is 
GREER LITERATURE. By Prof. 


JEBB, MA, LLD 


HOMER ' By the Right Hon. W. E. 
GLADSTONE, M P 


*,% Others in preparaticn 


PHILOLOGY. By J. Peme, M.A. 


GEOGRAPHY. By Sir GEORGE GROVE, 
DCL,FRGS With Maps 


CLASSICAL GEOGRAPHY. By H. 
F TOZER, MA. 


GREEK ANTIQUITIES. By’J. P. 


MAHAFFY, MA Illustrated 


ROMAN ANTIQUITIES. B» Prof. . 
A S. WILKINS _ Illustiated Í 


EUROPE. By E. A. FREEMAN, D.C. L., 


LLD,MA With Maps ry 
GREECE. By C. A. Fyrre, MA. Wish 
Maps 


ROME. By the Rev. M; CREIGHTON. 
MA With Maps 

FRANCE. By CHARLOTTE M. YONGE. 
With Maps 


= ie MACMILLAN & CO., BEDFORD STREET, STRAND, WC 
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+ Messrs. MACMILLAN & 00/8 NEW BOOKS 


GENERAL GORDON’S NEW BOOK. 


REFLECTIONS IN PALESTINE, 1883. 
By CHARLES GEORGE GORDON 


Crown 8yo 3s 6d 


“ Short of a mnacle, no soldier, however pious and heroic, of the last or the last but one generation could have written the 
book Whatever may be the secret of its inception, the phenomenal value of the book 1s incontestable "—Satusday Revtsw 
° 











NEW NOVELS JUST READY AT ALL THE LIBRARIES ° e 


BY MRS OLIPHANT BY F MARION CRAWFORD 
+ ? ‘ 
THE WIZARD'S SON. By Mrs.| A ROMAN SINGER. 2 Vols. 
OLIPHANT, Authorof ‘Heste ” 3 vols Crown 8vo Globe 8vo. 125 3 
ts 6d ° 
E By the same Author Crown Svo, 2s each By the same Author, 
A SON OF THE SOIL YOUNG MUSGRAVE [May Mr Isaacs | Dr CLAUDIUS 
THE CURATE IN CHARGE HE THAT WILL NOT WHEN HE Crown 8vo 4s 6d Crown 8vo 45 6d 








LABOUR AND WAGES. Chapters Reprinted from the “ Manual of 


Political Economy ” By the Right Hon HENRY FAWCETT, MP,FRS, Piofesan of Political Economy in the 
University of Cambridge Sewed Crown 8vo 6¢ 
EDITED BY THE AUTHOR OF “TOM BROWN’S SCHOOLDAYS” 


GONE TO TEXAS. Letters from Our Boys. Edited, with Preface, 


by THOMAS HUGHES, QC Crown 8vo 45 6d 


ELLEN WATSON, A RECORD OF. Arranged and Editéd by ANNA 


BUCKLAND With Pottrar Crown 8vo 6s [Next week 
NEW VOLUME VOL III, Par I 


THE METAPHYSICS OF THE SCHOOL. _ By Tuomas HARPER 


(SJ) 8vo Vol I, 21s , Vol II, 21s , Vol IJI, Part I, 12s , 
TEXT-BOOKS FOR STUDENTS NEW VOLUMES ¢ 
NEW PART (SPECIAL PATHOLOGICAL ANATOMY) PROF ZIEGLER’S PATHOLOGICAL ANATOMY 


TEXT-BOOK OF PATHOLOGICAL ANATOMY AND PATHO- 


GENESIS. By Prof ERNST ZIEGLER, of Tubingen Translated and Edited for English Students by DONALD 
MACALISTER, M A , MB, BSc, Fellow of St John’s College, Cambridge. With numerous Illustrations Medium 8vo 
Part I GENERAL PATHOLOGICAL ANATOMY ` 12s 6d 
Part II SPECIAT PATHOLOGICAL ANATOMY Sections I to VIIL 12s 6d : 
NEW PART, vu. iI] PART II PROFS ROSCOE AND SCHORLEMMER’S TREATISE ON CHEMISTRY. 


INORGAWIL AND ORGANIC CHEMISTRY. A Complete 


Treatise on Inorganic and Organic Chemistry. By Prof. H E. ROSCOE, FR S, and Prof, C. SCHORLEMMER, 
FRS With numerous Illustrations Medium 8vo . 
Vols I and I! —~INORGANIC CHEMISTRY 
Vol I —The Non-Metallic Elements, ars. Vol II Part I.—Metals 18s Vol II Part If —Metals 18s 
Vol III --ORGANIC CHEMISTRY 2 Parts THE CHEMISTRY OF THE HYDROCARBQGNS and their Derivatives, 
or ORGAN IC CHEMISTRY With Numerous Iliustrations 21s each, e 


PAPERS ON ELECTROSTATICS AND MAGNETISM. By Prof. 


Sun WILLIAM THOMSON, DCL, LLD,FRS,F.RSE, Fellow of St Peter's College, Cambnidge, and Professor 
of Natural Philosophy in the University of Glasgow Second Edition Demy vo 18s m 


MANUALS FOR STUDENTS —NEW VOLUMES 


“HEAT: By P. G Tarn, MA, SecRSE, formerly Fellow of St. 


Peter’s College, Cambridge , Professor of "Natural Philosopky m the University of Edinburgh, Crown 8vo 6s 


A COURSE OF INSTRUCTION IN ZOOTOMY (VERTEBRATA) 


` z ByT JEFFREY PARKER, B Sc Lond , Professor of Biology in the University of Otago Illustrated Crown 8vo 8s 6d 


AN ELEMENTARY TREATISE ON SOLID GEOMETRY. By 


CHARLES SMITH, M A. Fellow and ee of Sidney-Sussex College, Cambridge, Author of “ a Elementary 
Treatise on Conic Sections” Crown 8yo 


- EXPERIMENTAL PROOFS OF CHEMICAL THEORY FOR 


BEGINNERS By WILLIAM RAMSAY, Ph D , Professor of Chemistry ın University College, Bristol» 18mo 2s 6d 


-- TRIGONOMETRY. By the Rev. J. B. Lock, M.A. Senior Fellow, 
oe Assistant Tuto: and Lecturer in Mathematies of Gonville and Caius College, Cambiidge, fate Assistant Master at Eton 
s ee 8vo Part I, ELEMENTARY TRIGONOMETRY 45 62 Part IJ, HIGHER T RIGONOMERRY. 3s 6d. Complete, 
7s 6 e — 
. MACMILLAN & CO, LONDON, WC” >» 
Printed by Re Cray, Sons, AND TAYLOR, at 7 and 8, Bread Street Hull Qyeen Victoria Street, in the City of London and published by 
—_ *Macmintan avo Co, at the Office, 29 and 30, Bedford Street, Somat Garden ~-Tuurspay, Mgy x5, 1884 
*. ¢ 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


° ‘t To the soled ground 
` Of Nature trusts the mind which builds for aye ”—WORDSWORTH 
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Registered as a Newspaper at the General Post Office] {All Rights are Reserved 


Oy NO m a Oe nt rl te Ail ee - — we 


soko Senu sav TUE GLASS SPECULA 
<NSTANTANEOUS MEMORY! FOR 
ART of NEVER FORGETTING! 


DISCONTINUITY CURED!! | ASTRONOMICAL TELESCOPES. 


4 Physiological System, wholèy unlike Mnemonics, usung none of | 
ris ** Localities,” “Keys,” “Pegs, “ Links,” or “ Associations ” 


eaaa M& JOHN BROWNING begs to announce that he 
Dr a a Urertoner FRSE, Editor of has made arrangements with Mr With to supply 
ealth,” says s— 


: ° his celebiated Specula at greatly reduced prices 
t PROFESSOR LOISETTE’S SYSTEM IS PHYSIOLOGICAL AND 
SCIENTIFIC IN THE HIGHEST DEGREEY 





® 
The 63 m Muriors can be supphed at £4, the 
HOt sy? L 
Vir RICHARD A PROCTOR, Editor of “ Knowledge,” 83 in at £8, al larger sizes at proportionately low 


wn No 117, dated January 25, 1884, says — PACES 
“T HAVE NO HESITATION IN THOROUGHLY RECOMMENDING Th Py 
e Specula availabl 1e choicest reserves and 
THE SYSTEM TO ALL WHO ARE IN EARNEST IN WISHING TO , Sp cula so available are the c 


? 
RAIN THEIR MEMORIES EFFECTIVELY, AND ARE THEREFORE ! retouches of Mr With’s productions 


Ree TO TAKE REASQNABLE PAINS TO OBTAIN SO USEFUL Full particulars, with extracts from “A Plea for Re- 
\ RESULT 


flectors,” will be sent by post free 





Any Book Mastered ın Orne Reading 
Great Inducements to Correspondence Classes 


Prospectus postfiee on applicatrog to JOIN BROW RING 


PROFESSOR LOISETTE, 63, STRAND, LONDON, W.C. 
7, NEW OXFORD STREET (opposite Mudie’s Library), LONDON 
rn esters rf EL A re 


LAIPPIN & WEBB’ | SIANDARD METEOROLOGICAL INSTRUMENTS 
SS Sd, NEGRETTI 


AND 


ZAMBRA’S + 


Sunshine Recorder. 
Waith Adjustments for any © 


rr 


e OF 


PLATE 
CUTLERY 





3 COMPLETELY Latitude 
= a -Ñ FITTED, PRICE £12 r25 od. 
° All Sizes in Stock. <= Be Ale ha tt ala 
WEN it £i 128 od 

SPECIAL Se Descent 

= | DETAILED LIST = Mustrated on Lists Post 
Ce TET FREE, i" at EE 
ey ` NEGRETTI & ZAMBRA, . 


OXFORD STREET,WEST END, AND Opticians and Scientific Instrument Makers 
TANSION HOUSE BUILDINGS, CITY, To Her MAJESTY tf QUREN 

LONDON. HOLBORN VIADUCT, , 
‘AANUFACTORY—The Royal Plate and Cutlery Works, SHEFFIELD 45, CORNRHILL, & 122 REGENT STREET, LONDON, 


+ 
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BRITISH ASSOCTATION. 
MONTREAL MEEITNG 

Fof the convenience of Members and Friends who do not avail themselves 
ofgthe special facilities afforded by the direct steamers to Canada THos 
Cook & Son are prepared go book Passengers by all lines of steamers, and 
to give special facilities for travelling in the States 

For particllars apply at any of the offices of luos Coox & Son —Chief 
Office, Ludgate Circus, London 


BRITISH ASSOCIATION, 1884 


THE ENGLISHMAN’S GUIDE-BOOK to 


the UNITED STATES and CANADA, with an Appendix of the 
è Shooting and Fishing Resorts of North America Edition for 1884, with 
numerous IHustrations, Coloured Maps and Plans of Cities Post 8vo, 
limp leather, gilt edges, price 7s 6d 
‘The book ıs all ıt professes to be, contuuning within the limits of an easily 
portable volume all the information necessary to enable the traveller to find 
is way from place to place Enghshmen contemplating a visit to America 
may safely trust this handy guide.”—T uses 
“An exceedingly useful and interesting handbook It contains m a small 
compass an amazing amount of wel digested and well classified informa- 
tion "New Vork Herald 


London EDWARD STANFORD, 55, Charing Cross, $ W 


ROYAL GEOGRAPHICAL SOCIETY 


The ANNIVERSARY MEETING will be held (by permission of the 
Chancellor and Senate) m the Hall of the University cf London, Burlington 
Gardens, on MONDAY, May 26 at half-past 2 pm 

The Right Hun LORD ABERDARE, Presdent, in the Chair 

The DINNER will take place at Willis’s Rooms, King Street, St James’s, 
at 7pm on the same da 

‘Lhe Right Hon LOxD ABERDARE Pres dent, in the Chair 

Dinner Charge, 21s , payable at the door, or Tickets may be had and 
places taken at 1, Savile Row, Burlingtcr Gardens up to noon on Saturday, 











ay 24. 
The Friends of Fellows are admissible to the Dinner 


UNIVERSITY COLLEGE, 


NOTTINGHAM 
CHAIR OF ENGINEERING 

The Comnuttee invite applications for the Chair of Engineermg in the 
above College 

‘Lhe Professor of Engineering will have the management of the College 
Workshops, and must have a practical acquaintance with the ordinary opera- 
tions of the Foundry and Fitting Shop He should also have a technical 
knowledge of Electrical Engineering In addition to supervising the prac 
tical work of Stud@its, he will be expected to conduct Chisses in the Chem - 
cal, Civil, and Electrical Engineering, and must be prepared to devote 
several evenings a week during the winter months to the conduct of Classes 
for Artisans e 

The remuneration of the Professor will consist of a fixed stipend of £200 
per annum, together with half the fees of the workshops and classes in his 
department, and aify Government or other grants earned by his students m 
examinations 

The Professor’s share of fees may be expected 'n the course of a year or 
two to amount to about £150 per annum 

Applications, with Testimonials and References, should be sent before 
Tuesday, June ro, to the undersigned, from whom further particulars can be 


obtained 
SAM GEO JOHNSON, Town Clerk 
Municipal Offices, Nott ngham, May x7, 1884 


WANTED —A YOUNG MAN, who will 


combine the duties of Clerk and Draughtsman Sa'ary, 30s per Week 
A Good Character required Apply to General PITT-RIVERS, 4 
Grosvenor Gardens, London, 8 W 





PRELIM. SCI. and FIRST B Sc. LOND — 


Rapid Coaching bya B Sc Honours. Terms moderate —“ MEDICUS,” 
x4, Sydney Street, S W 


CIVIL SERVICE COMMISSION —Forth 


toming Examination ASSISTANT in the HERBARIUM, Kew 
Gardens (18 to 30), June 16 Techmeal traming necessary ‘The date 
specified 1s the latest at which applications can be recetved They must 
be made on forms to be obtained, with particulars, from the SECRETARY, 
Civil Service Commission, London, S W 


OPEN SCHOLARSHIPS OF NATURAL 


SCIENCE of the value of £100 and £60 are awarded annually in 
OCTOBER at ST THOMAS’S HOSPITAL MEDICAL SCHOOL, 
Albert Embankment, SE [Yor particulars apply to G RENDLE, 
Medical Secretary 5 W M ORD, Dean 


ROYAL AGRICULTURAL SOCIETY OF 


ENGLAND 
AGRICULTURE OF GLAMORGANSHIRE 
PRIZE FOR ESSAY 
A Prize of £25 for the Best Essay on the Agriculture of Glamorganshire 
has been offered by Lieut -Col Picton-Turbersill of Ewenny Priory, Bndg- 
end Competing Essays must be sent to the Society before October 31 this 


year The condetions of competition may be obtained on application to 
z H M JENKINS, Secretary 








12, Hanover Square, London, W 
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LIVING SPECIMENS FOR THE MICRNSGAPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL SIREET, BIRMINGHAM, 


who has this week sent to his subscribers a minut# clustered Heliozoon as yet 
unidentified, with drawmg and description HA has also sent out Leptodora 
hyalina (spring brood showing Nauplius Eye), also Argulus foliaceus, Plu- 
matella repens, Cordylophora lacustris, Anuræa longispina, Brachionus 
amphiceros, Pandorina morum, Volvox gigbatar; Perch Fry, Spongomonas 


sacculus, &c e 
Weekly Announcements will be made m this place of Organisms T B is 
supplying 


Specimen Tube, One Shilling, post free. 


Twenty-six Lubes in course of Six Months tor Subscription of Kris, 
or Lueclve Tubes for 10s 6d , 


Portfolio of Drawings, ‘len Parts, rs each 


SKELETON OF FROG carefully pre- 


pared, 4s , post free 
E WADE WILTON Northfield Villas Leeds 


SMALL OBSEKVATORY FOR SALE 


Easl, removed Complete for Transit Instrument and fixing Large 
‘lelescope First rate Astron mical Clock, Transit Ins rument and Finder, 
also Excellent Photographic Lindscape Camera, plate 84 inches by 67 
inches For particulars or for nspection apply to Mrs CHEVALLIER, the 
Vicarage, Highingten, Co Durham 


MINERALS ~The Executor of the Late 


R Tang, of Lostwithiel, will be hippy to communicate with Col- 
lectors of Cornish and othe: Minerals ~-~Address, a, Paddington Green, 
London, W, where a selection from Mr Taturnc’s stock may be 
viewed . 


SCIeENilFIC ART. 


DIAGRAMS FOR SCIENTIFIC LECTURES AND 
ILLUSTRATIONS FOR SCIENTIFIC WORKS 


Carefully and neatly executed from Descriptions, Sketches, or Objects, by 
Mr W S DUNCAN, 22, Delamere Jerrace, Bayswater 


MINERALOGY AND GEOLOGY. 


The following New Muerils have just arnved —BORRICHITE, 
FRIGIDIIE, PITI KOT) alse Coop BARRANDITE STEPHANITE, 
ARGENTOPYRITE, CYCIOPITE, ROMEITE, ENARGIIE, NA- 
LIVE SILVERS, ARGEXTIIE, PYRARGYRITE &c, &c 


VERY FINE “SHERRY-COLt URED” TOPAZES 


A Large Series of ROGKS alsg MICROSCOPIC SECTIONS of the 
same 


Lists on Application Ha -mers, Chisels and Hammer Straps 
PRIVATE LESSONS AND EVENING CLASSES 
BLOWPIPE CASES AND APPARATUS Catalogues free 


SAMUEL HENSON, 
277, STRAND, LONDON, 
Opposite Norfolk Street 


ROCK SPECIMENS 


AND ROCK SECTIONS FOR MICROSCOPIC EXAMINATION 
The Largest Stock and Greatest Variety in London 
New Lists Now Ready 


Collections and Suele Specimens All Examples are well and carefully 
authenticated 

Specialty — Large and carefully-cut Rock Secnens from well authenti- 
cated Specimens Prof James Geskie says ‘Thgse are the largest and 
best-cut sections made by any one m Effgland ” ` 


JAMES R GREGORY, 
Geologist and Mineralagrst, 


88 CHARLOTTE SIKLEI], FITZROY SQUARE, LONDON 
sl a sr MR a 


NEW CATALOGUE OF MINERAL 
SPECIMENS 


Arranged for the selection of Single fromens &c with Prices This 
List contains nearly all of the New Species described during the last few 
years, also many discovered at new localities I wenty foirgpages Post 
Free for Two Stamps Also New Lists of Rare Minerals, Rock Specimens 
Geological Apparatus, Collections, Hammers, Books, aud Mucroscopic 


Secrions of Rocks 
JAMFS R GREGORY, 
Alineralogist and Geologist, 


88, CHARLOTTE SIRLET, FITZROY SQUARE, W 


NOTICE OF REMOVAL. 


THOMAS D RUSSELL, 
Late of ESSEX STREET, STRAND, 


Has removed his extensive Collections of Geological, Petrological, Minera 
logical, and Microscopical Specimens to more convenient Premises a 
78, NEWGATE STREET near the New General Post Office Address— 


THOMAS D RUSSELL, 
78, NEWGATE STREET, LONDON, E Qa 
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Sales dp Auction. 


FRIDAY NEXHK SALE To cona —COLLECTION OF 


` 
MR J. C. STEVENS will Sell by Auction, 


at his Great Rooms, 38, King Street, Covent Garden, on FRIDAY 
NEXT, May 23, at half-pygt 12 precisely, a Collection of Minerals, the 
property ofthe late E Srepnenson, Esq (by order of the Executors) 
Also a portion of the Minerals removed from a Museum in Yorkshire, 
several Mahogany Cabinets, also a Collection of Minerals, Ores, &c, 
removed from Birmingham 


On view Day prior and Morning of Sale, and Catalogues had 





‘LHRALE $° Collection of Stuffed Birds and Anmmals, including every 
British Bird and many Fofeigg Birds, a Panther, Badgers, Foxes, and 
other Ammals collected by®the late Mr THRALE 


TO BE SOLD BY AUCTION, by MR. 


ERNESI A ROBER'S, on THURSDAY, May 29, at ro 30 prompt, 
at Nomansland Farm, one mile from Wheathimpstead on the Great 
Northern Railway, and three mles from St Albans on the Midland 
Railway, 


Catalogues may be had of Mr Exncst A Roscrts, Auctioneer, 
Harpenden, Herts 


STANDARD 


COLLECTIONS AND APPARATUS 
FOR TEACHING 


GEOLOGY AND MINERALOGY, 
CATALOGQYE POSI FREE 


— = 





In the Press 


CHARACTERISTIC BRITISH FOSSILS 
POST FREE, 6d 


N B -~As only a limited number of Copies will be issued orders should be 
sent on at once to avoid disappointment 


THOMAS J DOWNING, 
38, WHISKIN STREET, LONDON, EC (over Quarter of a Century) 


AER RR nun menen na e eg Iu aM awn 


DIAMONDS IN MATRIX 


R C NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
on Sale Specimens of the above, also Cut Precious Stones m all Colours 


Precious Stones valued and bought 
FRITH STREET, SOHO, W 


HOW & CO.’S 


Geological Transparencies for the Lantern. 
Descriptive Catalogue on Application 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS 
HOW & CO’S POCKET MICROSCOPE LAMP, 8s 6d 


MICRO-PETROLOGY —Sections of Pitchstones, Obsidians, Granites, 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, Trachytes, 
Andesites, Porphyrites, Rhyolires, Lavas, Ashes,@Gneiss, Schists, Lime, 
stones, &¢ price 1s 6d each 


JAMES HOW & CO, 73, FARRINGDON STREET, LONDON 
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On the rst of every Morgh, price Sixpence 


THE ENTOMOLOGIST: 


AN ILLUSTRATRD JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Jons T CARRINGTON, 


With the Æ@sistance of 
Freperick Bonn, FZS oun A Powsgr, M D 
Evwarn A Fircu, FLS © Jenner Weir, F L.S 
BucHanan Warre M D 


Contas Articles by well-known Entomologists on all Branches of the 
Science , on Insects injurious of beneficial to Farm or Garden, Notes on 
Habits, Life-Histories, occurrence of Rarities, &c , there are Monthly 
Lists of Dupheates and Desiderata 

Numerous Wooncur ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LITHOGRAPHED and CuroMo- LITHO 
GRAPHED PLATES 


SIMPKIN MARSHALL, & C@ , Stationers’sHall Court 
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fg a Certain Cure for all Disorders of the LIVER, STOMACH 





AND BOWELS A Great PURIFIER of the BLOOD, z2 
Powerful Invigorator of the System, ın tases of WEAKNESE 
ANDeDEBILITY, and ıs unequalled, in Female Complaints, 
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LÉLECTRICITÉ: 


Chaque Samedi, 16 pages, grand in 8vo, 2 colonhes, 


REVUE HEBDOMADAIRE, : 


Scientifique, ilustrée, spéciale, seul journal tenant des lecteurs 
au courant de toutes les expositions électriques, et de tous les 
progrès de l'électricité 


Comité de Rédaction, ARMENGAUD JEUNE, 


Président, 


A. BERTHON, E BOISTEL, F BOREL, 

R de COULON, W de FONVIELLE, L MAICHE. 
A de MÉRITENS, D MONNIER, D NAPOLI 
Subscription Yearly, 20s , Sex Months, tor, 

Agency for England and Colonies— 

LE FEVRE AND CO, ENGINEERS, 


26, BupGE Row, CANNON STREET, LONDON, 
Specimen Copy sent post free 


NORTH BRITISH AGRICULTOURIST, 


the only Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested tn the 
managenent of land taroughout the United Kingdom 
The AzRICULTURIST ıs published every Wednesday afternoon in 
tıme for the evening mails, and contains Reports of allthe principal British 
and Imsh Markets of the week 
Thespectal attention of Land Agents ts directed tothe AGRICULTURIS1T 
as one of the best existing Papers for Advertising Farms tobe Let and Estates 
for Sale 
Ad ertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class 
Price 34 By post 342 Annual Subscription, payable in advance, r4s 
ne High St , Edinburgh, and 145, Queen Victoria St , London 
E 


Money Orders payable to Charles Anderson Jun Edinbureh 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE 


Price Sixpence, Monthly, 24 pages 8vo, with occasional I}Hustratrons 
Conducted by C G Barrett, J W Dorcas, R McLacutan, FRS, 
E C Ryg FZS, E Saunpsrs FLS,and H T STAINTON, ERS 

This Magazine, commenced 1n r864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles Pi 

Subscription—Six Shillings per Volume, post free T The volumes com- 
mence with the June number ın each year 

Vols I to VI (strongly bound ın cloth) may be obtained by purchasers of 
the entire set to date, at the increased rice of tos each, the succeeding 
vols may be had separately or together it 7s each. 

London JOHN VAN VOORST, r, Paternoster Row 

N B —Communications, &c, should be sent to the Editors at the above 

address 


LA SEMAINE FRANCAISE: a Weekly 


Newspaper and Review m the French Language Politics, Literature, 
Science, Art, Varieties, Notes Price 2d@, througn Booksellers, and at 
the Railway Bookstalis Office, 44r, Strand, W C 


LA SEMAINE FRANCAISE Journal Francais pour 
l'Angleterre Politique, Littérature, Sciences, Arts, Varietés, Nouvelles, 
et Notes Un exemplaire par la poste, 24@ entimbres poste Abonne- 
ment franco par la poste—un an, tos tod , six mois, 5s sd Prix ad 
chez tous les libraires et aux gares des chemins de fer On s’abonne 
aux bureaux, 441, Strand, Londres, 

LA SEMAINE FRANCAISE —*La Semaine Fran- 
çaise” has been brought out in London for the benefit of those English 
readers who may wish to study contemporary French from all pomts of 
view, mstead of confinmg their reading to one particular Gallic print 
It certainly ments success "—Graphic 


LA SEMAINE FRANCAISE —‘ The numbers before 


us are full of good things It will be far better for most than any 
one of the best papers published in Pans itself We are much pleased 
with the character of 1t, and believe it will be highly valued ın all those 
many households where French 1s cultivated The printing’is Very well 
done 7*~~-Queen 


TERMS OF SUBSCRIPTION — s a 

Three Months 2 9 ° 
1x 5 5 
Twelve Io 10 


POO payableto A Cristin 
Publishing Office, 441, Strand, W C, 


THE BREWERS’ GUARDIAN. 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters 
REVIEW OF THE MALT AND es BANES » AND WINE AND SPIRIT TRADE 
CORD 


The Organ of the Country Brewers 
“ The Brewers’ Guardian ” 1s published on the even.ngs of every alternate 
Tuesday and ıs the only journal officially connected with brewing gnterests 
Subscription, 16s 6@ per annum, post free, Gating from any quatter-day 
Single Copies, rs each Registered for transmission abbad 
Offices—5, Bond Court, Wafbrook, London, E C 
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DEMY 8vo, CLOTH, ILLUSTRATED, 21s ° 


THE NEW PRINCIPLES OF NATURAL PHILOSOPHY. 


*With an Answer to Prof Huxley on “The Laws of Motion” Alsof 


AN ANSWER to “NATURE” 


Price One Penny AN ANSWER to “KNOWLEDGE” 
ANSWERS to the ‘‘ATHEN/EUM,” and others 


Price One Penny 
Price One Penny à 


By WILLIAM LEIGHTON JORDAN, FRGS. | 


‘Everything Mr Jordan writes is sure to be biillant and ingenious 


His mathematical arguments are very clearly expressed ” 


Public Opinion, on The Winds and their Story of the World, now wncluded in The New Principles of Natural Philosophy 


° «The author of this book gives us a new Principia 
subject, and many others collateral with it 


subject of ocean currents ”—-/ron, on The Ocean, its Tides and Currents and ther Caure 


Still, the book is the production of a man thoroughly well up in his own 
itis one that may be safely commended to the study of all who are interested in the 


“ Here we have the vulnerable pomt of Dr Carpenter’s modified resuscitation of the old theory of Sceanic circulation clearly 


indicated, and a home-thrust of clear sound reasoning fairly delivered through 1 
It is followed by a further and equally clear and able discussion of the details of 


contribution to the subject, the thrust 1s fatal 


As this point ıs the very heart of Dr Carpenter’s 


Dr Carpenter’s arguments, and of "he theories of Maury, Rennell, Herschel, &c, This chapter of Mr Jordan’s book ıs really 

excellent, and woithy of careful reading ”— Quarterly Journal of Scrence, on The Ocean s 
The Chapter alluded to in the above notice and others of a contioversial character have been republished in Zhe New Principles 

of Natural Philosophy, as they will not appear in a new edition of 7hé Ocean, which 1s now being prepared for publication with 


additional charts and diagiams 


London DAVID BOGUE, 3, St Martin’s Place, Trafalgar Square, W.C 


Sar en nna on ne MR n ta M 





SCIENTIFIC 


7 


WORTHIEDS. 


The following is a list of the Portraits that have appeared in the aboye Series 


MICHAEL FARADAY 
THOMAS HENRY HUXLEY 
CHARLES DARWIN 

JOHN TYNDALL 

GEORGE GABRIEL STOKES 
SIR CHARLES LYELL 

SIR CHARLES WHEATSTONE 
SIR WYVILLE THOMSON 
ROBERT WILHELM BUNSEN 
ADOLF ERIK NORDENSKJOLD. 
SIR WILLIAM THOMSON 


HERMANN L. F HELMHOLTZ 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY 
SIR GEORGE B AIRY 
J] LOUIS R AGASSIZ , ° 
JEAN BAPTISTE ANDRE DUMAS 
RICHARD OWEN ° 
JAMES CLERK MAXWELL 
JAMES PRESCOTT JOULE 

, WIT LIAM SPOTTISWOODE. 
ARTHUR CAYLEY 


Proof impressions of these, printed on India paper, may be had from the Pablishers, price 5s each, or 
the Set of 22 Portraits in a Handsome Portfolto for £5 155 od carriage pard 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s, 
ý Cheques and P.O.O's payable to MACMILLAN & CO, 


OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND 


STANFORD’S COMPENDIUM OF GEOSRAPHY AND TRAVEL 
FOR GENERAL READING 


A. Senes of Volumes Descriptive of he Great Divisions of the Globe 
Large Post 8vo, Cloth Git ars 


NORTH AMERICA. 


By Prof F V HAYDEN, 
Late Chief of the United States Geological Survey, and 


Prof A R C SELWYN, FRS, 


Director of the Geological Survey of Canada 


With Sixteen Maps and Forty-eight JlIustrations 
“The maps are excellent, and altogether this volume is one of the best and 
most widely interesting of the senes "~-A themeremn 
t An&xcellent and skilful digest of the gecgraphy and statistics of the two 
great countrys of North America "Contemporary Review 
*.* The Volumes for Asia Africa, Central ind South America, and 
Australasia are also published, uniform sn size and price 


® London EDWARD STANFORD, ss Charmg Cross SW 





s 16s per Ann, 20s Post Free 


DER NATURFORSCHER. 


Wochenblatt zur Verbreitung der Fortschritte m den 
aturwissensch ten 
Hersusgegeben von Dr WiLueLar SKLAREK 
A Weekly Periodical devoted to Natural Science 52 Nos, 16s Speci 
ren Numbers may be had through anv Foreign Bookseller 1884 will com 
-mence the XVIIth volume 
Berhan DUMMLER, 77, Charlottenstrasse, S W , and all Booksellers 


With numerous Illustrations, Crown 8vo, 3s 6g 


POLARISATION OF LIGHT By W 


SPOTTISWOSDE, LL D , late Pres dent of the Royal Society &c 
New Edition . [Nature Series 
MACMILIAN © CO TONDIW 


~ 


DUBLIN UNIVERSITY PRESS SERIES 
Now Ready, in Crowr Bvo, price ss , Cloth 
A COLLECTION OF EXAMPLES ON 


THE ANALYTIC GEOMETRY OF PLANE CONICS to 
which are added sgme Examples on Sphero-Conics By RALPH A 
ROBERTS, MA, Senior Mathematical Moderator, Immty College, 


Dublin 
London LONGMANS, GREEN, & CO 
Dubin HODGES, ®@IGGIS, & €O 


Just Published, smal! gto@with numerous Illustrations, 6s 


THE WONDERS OF PLANT-LIFE 
UNDER THE MICROSCOPE, 
By SOPHIE BLEDSOE HERRICK 
Léndon W H ALLEN @ CO, 13, Waterloo Place 
Just Published, Second Eqjtion, price 2s 6d 
Of 


THE FUNCTIONS HE BRAIN, 


A Popular Essay, with Four Engravings By JULIUS APTHAUS, 
MD Also, “On FAILURE of B N POWER.” Third Edition 


d 
London LONGMANS & CO, Paternoster Row 


MINERALS AND STONE 
IMPLEMENTS 


Mr BRYCE-WRIGHT begs to call the attention of his Chents and the 
Pubhe to his large sertes of 
MINERALS AND STONE IMPLEMENTS, 


from which single specimens can be selected 
Elementary Collections of Minerals Fossils, and Rocks from £1 upwards. 
N B—These Collections obtained the Prize Medal, 1862 


GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION 
RRYCE-WRIGHT, 


Aine aloggt and Expertin Precious Stones, 
204 REGUNT STREET, LONDON, W 


xs 6 
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SUBSCRIPTIONS to “ NATURE.” 
s d 


Yearly . 4. 28 o 
Half-yearly \ g 14 6 
Quarterly o> o% . 76 


To the United States, the Continent, and all places 
within the Postal Unien — 


$s £ 
Yearly 30 6 
Half-yearly Ig 6 
Quarterly 8 o 


CHARGES for ADVERTISEMENTS 
Three Lines in Codum& 2s 6d gd per ae 


d 

. Qne-Eighth Page, or Quarter Column 018 6 
Quarter Page or Half a Colunn 115 © 
Half a Page, or a Column 3 5 9 

e Whole Page 6 60 


Post Office Orders payable to MACMILLAN & CO 
OFFICE 29, BEDFORD STREET, STRAND, W C 


Miavy ot Societies 


ag LONDON 


THURSDAY, MAY 22 
veers ARTS, at 8-—-Economic Applications of Seaweed E C 
tanfor 
SOCIETY or TELEGRAPH ENGINEERS, at 8 —The Electrical Congresses of 
Pans W H Preece, FRS 
ROYAL INSTITUTION, at 3 —Flame, & Prof Dewar 


FRIDAY, MAY 23 
QUERETT MICROSCOPICAL CLUB, at 8 
ROYAL INSTITUTION, at —Distances of Fixed Stars, & D Gill 
SATURDAY, May 24 

LINNEAN SOCIETY, at 3 —Apniversary Meeting, Election of Cotncil, and 
other Business 

Puysica. Society, at 3 —On an Immersion Galvanometer, and on Kohl- 
rausch’s Metre Bridges for Alternating Currents Dr W H Stone, 
FRCS-~—On a New Speed Indicator W T Goolden —On a Speed 
Indicator Walter Baily —On Eutexia or Lowest Temperatures gf Fusion 
Dr Guthne, FRS 

Roya Boranic SOCIETY, at 345 e s 

Essex FreLo CLUB, at 7 —Report on the Flowering Plants Growing in the 
Neighbourhood of Colchester J C Shenstone, F R M S —Progress of 
the Report on the Recent Earthquake Shock 1n Essex Raphael Meldola, 
FRAS, and W White--On the Earth-Subsidence at Lexden, near 
Colchester, in 186 T V Holmes, F GS —On the Occurrence of the 
Rhizopod (Clathrulina elegans) in Essex C Thomas, F GS 


MONDAY, May 26 
ROYAL GEOGRAPHICAL SOCIETY, at 2 -~Anmiversary 
SOCIETY OF ARTS, at 8#—Fermentation and Distillation. Prof W N 


Hartley 
TUESDAY, Mav 27 

HORTICLLTURAL Society, at 1 —Scientific Committee 

ANTHROPOLOGICAL INSTITUTE, at 8 —Notes on Remams from Cemetenes 
in the Island of Antiparos ‘Theodore Bent ~The Koeboes of Sumatra 
H O Forbes —On the Osteology of the Kogboes of Sumatra J G 
Garson, M D 

Roya. INSTITUTION, at 3 —Nerve and Muscle Prof Gamgee 


a WEDNESDAY, May 28 

GEOLOGICAL Society, at 8 —-Thé Archæan and Lower Palæozoic Rocks of 
Anglesey Dr C Callaway With an Agppendix on some Rock-Specimens, by 
Prof T G Bonney, F R S—On the New Railway Cutting at Guildford 
Lieut -Col H H Godwin-Austen, F RS, and W Whitaker, B A —On 
the Recent Encroachment of the Sea at Westward Ho!, North Devon 
Herbert Green Staring Communicated by Prof®Prestwich, F R S —On 
Further Discoveries of Footprints of Vertebrate Animals in the Lower New 
Red of Penrith George Varty Syith --On the Fructificatfon of Zeillena 
(Sphenopteris) delicatula, Sternb, sp, with Remarks on Ursatopteris 
tenella ard Hymenophyllites guadridactylites R Kidston 

Society OF ARTs, at 8—frinary Batteries for Electric Lighting I 


Probes e 
THURSDAY, May 29 
Rovat SOCIETY, at 4 30 


SOCIETY or ARTS, at 8 —The Woollen Industry Dr W Ramsay 
ROYAL INSTITUTION, at 3 —F lame, &¢ Prof Dewar 


FRIDAY, May 30 
SOCIETY or ARTS, at 8 —Street Architecture in India C Purdon Clarke 
ROYAL INSTITUTION, at 9 —*Sur les Coyleurs M E Mascart 


SATURDAY, May 31 
ROYAL INSTITUTION, at 3 —Microscopical Gevlogy Prof Bonney 


TO BE LET ON LEASE.—A Small House 


in the best part of ST JOHN’S WOOD near LORD'S CRICKET 
GROUND Contains on ground-floor four reception rooms, one of 
which was built for and has been used as a studio, kitchen and offices 
On first floor four bedrooms, bath-room with fitted bath, hot and cold 
water Servant’s staircase The house ts in excellent repair, and the 
drainage has been putin ahs 2 under the superintendence cf a Sanitary 
Engmeer Rent £125 o premium Fittings and Fixtures to be 
Mren For Cards to view apply to Mre Marte, 8, Wellington Road 
St John’s Wood, and 14, Grafton Street, Bond Street 
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LIGHTNING CONDUCTORS. 


$ 
Experience, accumulated since the time of BenyamiFranklin,e proves 
conclusively that a Conductor made of Copper of adequate size 1s the test 
of allapphances for the protection of every description of building fro the 
destructive effects of I:fhtning 


NEWALL & CO/’S 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As apphed to all kinds of Bunldmgs and Shipping mm all parts of the wa rid 
with unvarying success, 1s the most Trustworthy, most Effective, and alse 
the Cheapest Conductor ever offered tothe Public 


R S. NEWALL & CO., 
130, STRAND, WC , 7, NEW QUAY, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW 
MANUPACTORY—GATESHEAD-ON.TYNE. 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7g. POST FREE 


A GATALOGUE OF CHEMICAL APPARATUS 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp , Illustrated with 1,600 Woodcuts, 


Most Complete and Cheapest Lest of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, WC 


TIME BY TRANSIT. 


TRANSIT INSTRUMENTS OF BEST QUALITY, 
£7 108 od, £9 17s 6d, and £13 13s od, 
$ Instruments sent on Approval 


Latımer Clark’s Manyal of the Use of the 


Transit Instrument for obtainmg Correct Time, 1s , Treatise, s$ , and 
Tables by which any Persen may obtam Accurgte Time by a Simple 
Observation without caleniation 2s 6d per annum 


PAMPHLET FREE ON APPLICATION 
A J, FROST, 6, Westminster Chambers, Victoria Street, S W 


THE AUTOTYPE COMPANY, 
74, NEW OXFORD STREET, WC 


THE AUTOTYPE FINE-ART GALLERY displays 
a noble collection of Facsimiles from the Drawings of the Great Master, 
preserved in the National Galleries of Europe, with a choice selection 
from the Works of Contemporary Artists—Poynter, RA Dyce, RA., 
Ford Madox Brown, Burne Jones, Rossett, F Shields, H Schmalz 
Cave Thomas, P G Hamerton, &c 

SIR JOSHUA REYNOLDS —284 Examples of this 
Master from rare Prints in the Bntissh Museum, including 39 Subjects 
now in the Grosvenor Gallery Exhrbition 

To adorn at httle cost the Walls of Home with Artistic 
Masterpieces visit the AUTOTYPE FINE-ART GALLERY, 74, 
New Oxford Street, W C 

AUTOTYPE in RELATION to HOUSEHOLDART, 
with 3 Illustrations 2x pp, free to any address h 

Fine-Art Catalogue, 124 pp, price 62 post frec e e 
THE AUTOTYPE COMPANY 


TURNER’S “LIBER STUDIORUM’ 


Reproduced in Facsimile by the AUTOTYPE Process, and accom- 
panied with Notices of each Plate š 


By the Rev STOPFORD BROOKE, MA 


Publishing in Three Volumes, each contaimng Twenty-four IHustrations 
price Four Guineas per Volume Vol, II now ready, containing ~~ 





The Story of Europa Inverary Pier Lauffenbourgh 

Bridge in Middle Dıs- Inverary Castle and Caldis Harbour 
tance Town Coast of Yorkshire 

Woman with Cymbals Flint Castle Rizpah 

Hindoo Ablutions Stack-yard and Horses Watercress Gatherers 

Bonneville Savoy Farmyard with Cock Juvenile Tricks 

Source of the Arveron Fifth Plague of Egypt Sr Catherne Hill 

Alps from Grenoble Greenwich Hospital Morpeth 

Ben Arthur Interior of 2 Church 


Detached Plates of this Edition of the ‘“Liber,” with the Comreentary 
appertaining, are sold at 3s 6d each k 

Publishers The AUTOTYPE COMPANY, LONDON Henry Sotheran 
& Co, Londor and Manchester 
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XXX ' 
HARVEY AND PEAK, 
z j [By Appointment to the Royal Insitution of Great Britain, 
j E SUCCESSORS TO W. LADD & CO., J 
SCIENTIFIC INSTRUMENT MANUFACTURERS, 
BEAK STREET, REGENT STREET, LONDON, W e 


MRS SPOTTISWOODE’S POCKET POLARIZING SET, 

Nicol and other Prisms, Makers of Maxwell’s Dynamical and Colour Tops, 

. RAIN-BAND SPECTROSCOPES, DICHROSCOPES, &c 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE, 


WALL PAPERS FREE FROM ARSENIC. | 


. WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. : 
Sole Address—r110, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 


May be ovtained of all Decorators Special Prize Medal, Sanitary Institute 
Award of Merit, International Medical and Saritary Congress Silver Medal, National Health Society, 1883 


MEECRO+«SLIDES FOR SCIENCE CLASSES. 
PATENT LEVEL MICRO-SLIDE.* 


Carnation stomata, 2s 6d | 








=r 





ig, 1ucrostem, 2s 6d 
Aiala 10ot, 25 6 
Old stock, £2 per 100 


Stephanotus, transverse section of leaf, Raphides, 
2s 6d Aspaiagus plumosus, 25 6g 


Sowthistle stem, Collenchymatous tissue, 2s 6d Sciadocalyx, pola haus, 2s ód 
POST FREE REMIITANCE WITH ORDER 


B. PIFFARD, HILL HOUSE, HEMEL HEMPSTEAD, HERTS. 
SS. RY. S's. 


In Casks, 12/6 per 9 gals In Bottle, 3/3 per doz Impl Pts * 


* Bottles charged 2/- per doz, and allowed at the same rite if*returned, but they AAS 
must be paid for with the Beer , : 
eon; Nether sugar, saccharum, nor any of the many new Brewing Materials. are used in 
ieee the manufacture of the “S N” Stout, it 1s Brewed entirely from the finest Malr@and 
mitt Hops, it 3%, too, more hopped than Stout is generally , therefore, besides being very § 
F nutritious, it 1g an excellent ‘J onic and particularly suited for invalids, Indies nuising, or 
anYore requiring ^ good strengthening beverage It is a “Sound Nutritious” Ionic, | 
and very much recommended by Medical men 


WALTHAM BROTHERS, 
HALF GUDR v weeRY TONDON 
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Now publishing, in Crown 8vo, price 2s 6d each 


ENGLISH MEN OF LETTERS. 


EDITED BY JOHN MORLEY. 


“This admirable senes "—A72tzsh Quarterly Review “ Enjoyable and excellent little books "—Academy 
JOHNSON By LESLIE STEPHEN POPE By LESLIE STEPHEN MILTON By MARK PATTISON 
Scott By R H HUTTON BYRON By JoHN NICHOL. HAWTHORWE By MEenry JAMES 
GIBBON ByJjJ C Morison COWPER By GoLDWIN SMITH SOUTHEY By Professor Dowpen, 
SHELLEY ByJ A SYMONDS LOCKE By THomas FOWLER CHAUCER By A W WARD 
HUME By Professor HuxLey, PRS | WORDSWORTH ByF W H Myers|GRAY By EDMUND GOSSE 
GOLDSMITH. By WILLIAM BLACK DRYDEN By GEORGE SAINTSBURY 9 | SWIFT, By LESLIE SPEPHEN 
DEFOE By W MINTO LANDOR By SIDNEY COLVIN, STERNE By H D TRAILL 
Burs By Principal SHAIRP CHARLES LAMB By Rev ALFRED) FIELDIN@ By Austin DOBSON. 
SPENSER By R W Cuurcu, Dean of AINGER SHERIDAN By Mrs. OLIPHANT 

St Paul’s BENTLEY By Professor R. C JEBB | ADDISON “8 W J CourTHOPE 
THACKERAY By ANTHONYTROLLOPE | DICKENS By A. W Warp BACON By R We CHURCH, Dean of 
BURKE By JONN MORLEY MACAULAY By] C Morison St Paul’s e 
BUNYAN By J A FROUDE DE QUINCEY By Davip Masson Other volumes to follow 


° MACMILLAN AND CO., LONDON; WC, 


SANDERSQN & Co, l THE ZOOLOGIST 





A MONTHEY MAGAZINE OF NATURAL HISTORY 
Sole@Inventors of the Solid Copper Tape 


Third Series Edited by J E Hartins, FLS, EZS, Member of the 
LIGHTNING CONDUCTOR 


In Continuous Lengths without Jomts as supphed bythemto Her Majesty’s 

Government and the Colonies, the Italan Government the Argentime Re- 

public, and other Foreign Governments , the Royal Courts of Justice, Strand, 
the Houses of Parliament, &c 

Chimney Shafts Repaired Hooped, Raised Pointed, or Straightened with- 

out Stoppage of Works Lightnmg Conductors Inspected and ‘lested by 

Experienced Electricians Electric Bells, Speaking Tubes, &c, fitted on 
the most Improved Principles 


LEADENHALL HUUSE, ror, LEADENHALL STREET, EC 
e 


~ 


British Ornithologists’ Union , containg— 

Origmal Articles by well-known naturalists in every branch of zoology, 
habits of animals arrival and departure of migratory birds, occurrence of 
| rare birds distmbution ang migration of British fresh-water fish, new or 

rare marine fish, local aquana, British reptiles, British land and fresh- 

water mollusca, with remarks on the haunts and habits of the species and 
, other matters of general mterest to those who delight in natural history 

Reports .f the Linnean, Zoological, and Entomological Societes Reviews 
| of natural history Looks è Occasional translations from foreign zoological 
i 
I 


nr 


journals of important and interesting articlts in various branches of zoology 


There are occasional wo@dgu 


= 
JOHN VAN ‘YoorsT, 1, Paternoster Row 
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Messrs. MACMTLLAN & C08 NEW BOOKS. 


\ NEW NOVELS JUST READY AT ALL THE LIBRARIES mi ° 
THE W BY MRS OLIPHANT BY F MARION CRAWFORD , 
By wit OLIPHANT, Ata n “Hee” yas | A ROMAN SINGER, 
Cues ser Ge oe ae ee By F MARION CRAWFORD 2vols Globe 8vo 12s 
By the same Autho: Crown 8vo, 2s a By the same Author, 
A SON OF THE Soin YOUNG MUSGRAVE [MAY MR Isaacs Dr CLAUDIUS 
THE CURATE IN CHARGE HE THAT WILL Not WHEN HE Crown yo 4s 6d Crown 8vo 4s 6d ® 


~SEDTED BY THE AUT HOR OF “TOM BROWN? S SCHOOLDAYS ” 


GONE TO TEXAS. Letters from Our Boys. Edited, with Preface, 


by THOMAS HUGHES, QC Crown 8vo 4s 6g 


ELLEN WATSON, A RECORD OF. Arranged and Edited by Anna 


BUCKLAND With Portait Ciown 8yo 6s 


TEXT-BOOKS FOR STUDENIS NEW VOLUMES 
NEW PART (SPECIAL PATHOLOGICAL ANATOMY) PROF ZIEGLER’S PATHOLOGICAL ANATOMY, 


TEXT-BOOK OF PATHOLOGICAL ANATOMY AND PATHO- 


GENESIS By Prof ERNST ZIEGLER, of Tubmgen Translated and Edited for Enghsh Students by DONALD 
MACALISTER, M A,“ B , B Sc, Fellow of St John’s College, Cambiidge Wath numerous Ilustations Medium 8vo 
Part I GENERAL PATHOLOGICAL ANATOMY 125s 6d 
Part II SPECIAL PATHOLOGICAL ANATOMY Sections I to VIII 12s 6d 
NEW PART, VOL III PART II PROFS ROSCOE AND SCHORLEMMER’S TREATISE ON CHEMISTRY 


INORGANIC AND ORGANIC CHEMISTRY. A Complete 
Treatise on Inorganic and Organic Chemistry By Prof H E ROSCOE, FR S, and Prof C SCHORLEMMER, 
FRS With nurlerous Illustrations Medium 8vo 

Vols I and II —INORGANIC CHEMISTRY 
Vo] I—The Non Metallic Elements zrs Vol 1} Part] —Metals 18s Vol II Part If —Metals 18s 

Vol I —ORGANIC CHEMISTRY 2°Parts TH! CHEMISTRY OF THE HYDROCARBONS and their Derrvatives, 

or ORGANIC ye nae With Numerous Illustrations 21s each 


PAPERS ON ELECTROSTATICS AND MAGNETISM.” By Prot 


Si WILLIAM THOMSON, DCL,LLD,FRS,FRSE, Fellow of St Peter’s Cellege, Cambridge, and Professor 
of Natural aks in fhe University of Glasgow Second Edition Demy 8vo 18s 





MANUALS FOR STUDENTS —NEW VOLUMES 


HEAT. By P. G. Tarr, M.A., Sec. RS E., formerly Fellow of St. 


Peters College, Cambridge , Professor of N atural Philosophy in the University of Edinburgh Crown 8vo 6s 


EXPERIMENTAL PROOFS OF CHEMICAL THEORY FOR 


BEGINNERS By WILLIAM RAMSAY, Ph D , Professor of Chemistry in University College, Bristol 18mo 2s 6d 


NUMERICAL TABLES AND CONSTANTS IN ELEMENTARY 


SCIENCE By oad LUPTON, MA, FCS, FIC, Assistant Master at Harrow School Extra Fcap 
8vo 2s bd 


AN ELEMENTARY TREATISE ON SOLID GEOMETRY. By 


CHARLES SMITH, MA, Fellow and pas of Sidney-Sussex College, Cambridge, Author of ‘An Elementary 
Treatise gn Conic Sections ” Criowg 8vo 


TRIGONOMETRY By the “Hay. J. B. Lock, M.A., Senior Fellow, 


Assistant Tutor and Lecturer in Mathematics of Gonville asd Cams College, Cambridge, late Assutant Master at Eton 
Globe vo Par œ ELEMENTARY TRIGONOMETRY 45s 6d Part II HIGHER TRIGONOMETRY 3s 6d C mplete, 


A TREATISE ON OPTICS. By S. Parkinson, D.D., F.R.S., Fellow 


and Late Tuto: of St John’s College, Cambridge Fouth Edition, Revised Crown 8vo tos 6d 
MACMILLAN’S CLASSICAL SERIES NEW VOLUME 


SALLUST—Catilina. Edited, with Introduction and Notes, by 


A M COOK, Assistant Master m St. Paul’s School, Fcap &vo [Next week 
MACMILLAN’S PRIMARY SERIES OF FRENCH AND GERMAN READING-BOOKS 


PERRAULT—Contes de Fées. Edited, with Notes and °Complete 


Vocabulary, by G EUGENE FASN ACHT, Assistant Master m A estiaitister School Illustrated Globe 8vo 


[Next week 
FIRST LESSONS IN LATIN. By K. MACAULAY Eroxs, Assistant 
Master m Oundle Schoo] Extra Fcap 8vo 2s . [Nert week 


a ə « MACMILLAN & CO, LONDON, WC ° 


o London 24, Poultry, E C E 58, Union Street 


NA TURE ` | Vay 22, 1884 
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> BOOTH BROTHERS: 
` MITRE CUTTING MACHINE AND CORNER CRAMP 
(REGISTERED) 


Sold by Agents in LONDON, SIILEFILLD, BIRMINGHAM ə 
Wate for [lustiated Last, Post fice, fiom the Sole Makers 


Fret-Work and Solid Carving. 


Our Extended Catalogue of Fret-Work and Sold Wood Carving gaéterns contains nearly 
300 Designs, photolithographed one-tenth the original size, and 1s sent p@st free an ieceipt of 
Four Penny Stamps List of Tools and Materials ıs also inclosed 


BOOTH BROTHERS, 63, Upper Stephen Street, Dublin, 


por % 


CHAS. CHURCHILL & CO. 


Importers of American Tools and Machinery, 


21, CROSS STREET, FINSBURY, LONDON, E.C.. 


Messrs C. CHURCHILL & CO. are the introducers of all the best American Tools and Machine® 
suitable for Amateurs, including 12 varieties of Fret Sawing Machines, over 800 Fret Designs, 12 
varieties of prepared Fret Woods, Amateur Lathes, Chucks, Drills, "Vices, Braces, Boring Bits, 
Planes, &c. 


“| _. “HOUSEHOLD ELEGANCIES” 


A New Book for Eades, Hundreds of Illustrations, with Hints how to Ornament their Houses 
cheaply and tastefully. 300 pp. 8vo, Post free, 6° 6d 


AMATEUR CATALOGUE, 215 pp, (Photolitho), wth 800 Lllustrations, sent on recept of 6d , or 
new and complete Must ated Catalogue for dia 215 pp. 4to, sent for Is in shamps 


The 


A MACHINE to supersede the pen for manu- 
script writing, correspondence, &c , hating twice 
the speed of the pen, 1s always ready for use 
simple m conctruction,got hable to get out ef 








REMINGTON “PERFECTED” TYPEWRITER. 


No 2 PERFECTED TYPE-WRITER 
~ CAPITALS AND SMALL LETTERS. 
Se 


The Tires Tuesday, September rr, 1883 

“Ibe chief use of the type-writer may be 
said to be for business correspondence, for 
rapid and lemble copying, as for the transerp 


ape L 


Se ee 











order, easily understood Jt 1s used in Govern- 
ment Offices, and by Merchants, Bankers, Law- 
yers, Clergymen Doctors, Scientists, &c 

t The other advantages of the machine those 
for which chiefly I personally value and em- 
ploy 1t, are worthy of a moment's considera- 
tion Its work m my hands ts about twice as 
rapid as that of a pen and became so after a 
few weeks of practice I have worked the 
machine for eight consecutive hours without more 
than ten minutes” interruption and at the end 
of that time my hands were not conscious of the 
least fatigue Every writer is aware that the 
same thing cannot be said with regard to the Bira 
pen —Roserr BRUDENELL Carter, FF RCS, 5 
&c ’ 


ay yee So Saree bees 2 
Pe age 


“RED ICED PRICES 


tion of short-hand notes, ard in the prepara- 
non of manuscript for the press or for re- 
Vision 
**In the prepatation of manuscript for re- 
vision or for the press, the advantages of the 
type-writer over the pen are very decided 
lhere is first, the greater rapidity of produc- 
tion and nest, the superior quality of the pro- 
Se duct The work of the tyce-writer 1s fairly 
: i | Er ponpaatie to a printed proof, and may be over 
a looked and revised with the same facility any 
pe necessary alterations being made by interlinea- 
tion wuh a pene Manuscript produced 
by the aew ought to go to the printer in 
almost pi@cisely the condition in which it will 
finally appear * 


BEEMAN & ROBERTS, Sole Agents, 6, King Street, Cheapside, London, 





13 GOLD 


ates. THE | 


OVER 14,000 DELIVERED. 





CONSUMPTION of GAS guaranteed to 
Wwe 25 to 75°, less than ANY other 


Gas Engine per brake mores Power: 


CROSSLEY’S DATENT TWIN *ENGINES— 
Impulse every Revolution 
CROSSLEY’S PATENT SELF-STARTER— 
The Safest, Simplest, and Best 
CROSSLEYW’S NEW VERTICAL ENGINES— 
Requiring little Ground Space 


CROSSLEY -BROS., Limited, Manchester. 


OTTO” GAS ENGINE. 
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Printed le R Cray, Sons, AND TAYLOR, at 7 and 8, Bread Street Hull, Queen Victoria Street, in the City of London, ard pub’ hed by — 
MACMILLAN AND Co, at the Office, 29 and 30, Bedford Stue.t, Covent Garden—THuRSDAY, May «2, 1884 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


** To the soltd giouna 
i Of Nature trusts the mind which buld: for aye ”—WORDSWORTH 








No. 761, VEL. 30] 


—e 
Registered as a Newspaper at the General Post Office] 
m 


THE “LOISETTIAN ” 


SCHOOL OF MEMORY. 


INSTANTANEOUS MEMORY! 
ART of NEVER FORGETTING !! 
DISCONTINUITY CURED" 








A Phystologual System, wholly unlike Mnemonics, using none of 


ats ** Localities,” “Keys,” © Pegs,” “ Links,” o) “Associations ” 


Dr ANDREW WILSON, F RS Ea, Editor of 
‘“‘ Health,” says °— ° 
‘* PROFESSOR LOISETTE’S SYSTEM Ié PHYSIOLOGICAL AND 
SCIENTIFIC IN THE HIGHEST DEGREE ” 


Mr RICHARD A PROCTOR, Editor of “ Knowledge,” 
in No rry, dated January 25, 1884, says — 

s T HAVE NO HESITATION IN THOROUGHLY RECOMMENDING 
THE SYSTEM TO ALL WHO ARE IN EARNEST IN WISHING TO 
TRAIN THEIR MEMORIES EFFECTIVELY, AND ARE THEREFORE 
WILLING TO TAKE REAŠONABLE PAINS TO OBTAIN SO USEFUL 


A RESULT” Fo 
Any Book Mastered in One Reading 
Great Inducements to Correspondence Classes. 
Prospectus post-Jree on apphcatibn to 


PROFESSOR LOISETTE, 
7, NEW OXFORD STREET (opposite Mudie’s Library), LONDON 
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CHESTS 






- PLATE 
CUTLERY 


COMPLETELY 
FITTED. 


pienemt a 


All Sizes ın Stock. 


SPECIAL 
HETAILED LIST 
FREE 


5 p k 
4 A i re A R 
. an S ; 5 DaN 
. —— 
N RINI EEEN e 
rr RERA PE rga E 
S = Ñ 
EEANN 
oh ot ‘ 
eee \ 
T= Pee norrena age a 
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OXFORD STREEY, WEST END, AND 


MANSION HOUSE BUIS.DINGS, CITY, 
LONDON. 
MANUFACTORY—The Royal Plate and Cutlery Works, SHEFFIELD, 
6 


THURSDAY, MAY 29, 1884 








[PRICE SIXPENCE 


{All Rights are Reserved 





ISILVERED GLASS SPECULA 


ASTRONOMICAL TELESCOPES. 


M R JOHN BROWNING begs to announce that he 
has made arrangements with Mr With to supply 


his celebrated Specula at greatly reduced prices 


oe 

The 6 in Muuors can be supplied at £4, the 

84 m at £8, and larger sizes at proportionately low 
prices i 


The Specula so available are the choicest reserves and 
1etouches of Mr With’s productions 


Full particulars, with extracts from “A Plea for Re- 
flectors,” will be sent by post free 


JOUAN BROWNING 
63, STRAND, LONDON, W.C. 


NEGRETTI 


ZAMBRA’' S. 


Sunshine Recorder. 


With Adjustments for any ¢ 
Latitude 


PRICE £12 r28 od 


N so WW EBB’S | STANDARD METEOROLOGICAL INSTRUMENTS 


A Supply of Divided Papers, for 
One Year’s Use, 


£r ms od 





itlustvated Price Lists Post 
Free 


NEGRETTI & ZAMBRA, , - 


Opticians and Scientific Instrument Makers 
To Her Majesty HE QUEEN, 
HOLBORN VIADUCT, 
45, CORNHILL, & 122, REGENT STREET, LONDON. 
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UNIVERSITY COLLEGE, 


b NOTTINGHAM 
i CHAIR OF ENGINEERING . 

The Committee invite applications for the Chair of Engineenng in the 
above College 

The Professor of Engineering will have the management of the College 
Workshops, and must have a practical acquaintance with the ordinary opera- 
tions of the Foundry and Fitting Shop He should also have a technical 
knowledge of Electrical Engineering In addition to supervising the prac 
tical work of Students, he will be expected to conduct Classes in the Chemi- 
cal, Civil, and Electrical Engineering, and must be prepared to devote 
several evenings a week during the winter months to the conduct of Classes 
for Artisans 
® The remuneration of the Professor will consist of a fixed strpend of £200 
per annum, together with half the fees cf the workshops and classes in his 
department, and any Government or otber grants earned by his students m 
examinations 

The Professor’s share of fees may be expected in the course of a year or 
two to amount to about £150 per annum 

Applications, with Testimomals and References, should be sent before 
Tuesday, June ro, to the undersigned, from whom further particulars can be 


obtained 
SAM GEO JOHNSON, Town Clerk 
Municipal Offices, Nottmgham May 17, 1884 


ROYAL AGRICULTURAL SOCIETY OF 


ENGLAND. 
AGRICULTURE OF GLAMORGANSHIRE 
PRIZE FOR ESSAY 
A Prize of £25 for the Best Essay on the Agriculture of Glamorganshire 
has been offered by Lieut -Col Picton Turbervill of Ewenny Priory, Bndg- 
end Competing Essays must be sent to the Society before October 3r this 


year The conditions of competition may be obtained on aie ae to 
H M JENKINS, Secretary ; 





12, Hanover Square, London, W 


VICTORIA UNIVERSITY, 


MANCHESTER 
ANNUAL EXAMINATIONS 


Preliminary, Intermediate, and Firal Eaaminations for Degrees in Arts 
and Science will be held at the Owens College, Manchester, in June, com 
mencing on MONDAY, 16th 

The Preliminary Examination 1s open to all persons who have matncu 
lated , the other Examinations only to those who, have attended prescribed 
courses of study in a College of the University 

The Entrance Examination in Arts (Faculty of Medicine) will also be held 
in June, commen@hg on the 15th lhis Examination is open to all who 
purpose pursuing medical studies on production of a certificate from the last 
Instructor and payment of an ertrance fee of £1 

The Examinations for Degreesein Medicine and Surgery will be held m 
July, commencing on the 18th 

Matniculttion and Examination Fees can be paid at the Office of the Uni- 
versity Registrar An the Owens College, Manchester) on June 10, 11, and 22, 
between the hours of roam andipm,or2pm and4apm 

Further information can be ootamed from the Registrar, 


A T BENTLEY, MA, Registrar 


UNIVERSITY COLLEGE, BRISTOL 
GILCHRIST SCHOLARSHIP 


A SCHOLARSHIP of the value of £50 annually, tenable for THREE 
YEARS, will be awarded at this College in September 1884 Intend ng 
Candidates must forward their names for approval to the PRINCIPAL before 
JUNE zro, previous to entering for the MATRICULATION EXAMINA- 
PION of the UNIVERSITY OF LONDON, held in June 1884, and the 
one who passes highest in the HONOURS DIVISION will obtain the 
Scholarship, conditional on his studying at the College, with a view to 
Graduation in the University af London _ For further mformation apply to 

ALFRED E STOCK, Registrar 


CIVIL SERVICS COMMISSION —Forth- 


coming Exammation ASSISTANT m the HERBARIUM, Kew 
gardens (x8 to 30), June 16 Technical traming necessary The date 
specified ts the latest at wmeh apphcations can be recerved They must 
be m&le on forms to be obtained, with particulars, from the SECRETARY, 
Civil Service Commission London, S W 


LIVERPOOL SCHCOL BOARD 


The LIVERPOOL SCHOOL BOARD require an ASSISTANT SCI- 
ENCE DEMONSTRATOR ın connection with the Instruction m Me 
chanics and Domestic Economy (New Code, Fourth Schedule) given in their 
Schools Qne with eapertence in teaching large classses m Elementary 
Schools, and some practical knowledge of Elementary Physics and Chemistry, 
will be preferred Salary £100 the first yar, rising in four years to £120 
with extra annual payment of from 43 to x1 1f Applicant holds Sctence an 
Art Certificates id London University distinctions 

Applications, stating Age, Qual fications, and Experience, and inclosing 
Copies of ‘lestimomials, to be sent in at once, addressed to 

EDWARD M HANCE, Clerk to the Board 

Municipal Offices, Liverpool, May 24, 1884 


MINERALS —The Executor of the Late 


R? TAILING, of Lost thel wil be harpy to comrun cate w th Col- 
lectors of CoPmish and other Mine. — Videos. 25, Paddington Green, 
mess W, where a sel&*.o0 from Vir Lattixe 5 stock may be 
vV eM ze 





LIVING SPECIMENS FOR THE MICROSCOPE 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL REET, BIRMINGHAM, 

who has last week sent to his subscribers Leptodora hyalina (spring broo 
showing Nauplius Eye), Utnculana vulgaris, Spirogyra (in conjugation 
Brachionus, with vanious other Rotifers, Clava squamata, with other Manr 
Hydrozoa and Polyzoa, &c 

Weekly Announcements will be made 4: this place of Organisms T B > 
supplying 

Specrmen Tube, One Shilling, post free. 
Twenty-six Tubes in course of Sta Months for Subscription of £1 1S, 
or [welve Tubes for 10s 6d 
Portfolio of Drawings, Ten Parts, rs each g 


ZOOLOGICAL SOCKETY OF LONDON 
DAVIS LECTURES, 1884 


A Senes of Lectures upon Zoological Subjects will be given in the Lectur 
Room m the Socrety’s Gardens, m the Regent’s Park, on THURSDAYS 3 
Five pm , commencing June 5 


+ 
DATE PECTURER 


SUBJECT 
x Thursday, June 5 Man, Zoologically on} Prof Flower, LL D 
sidered e FRS 
2 3» » 22 Hands and Feet Prof Mivart, FRS 
3 j » I9 Instinct G J ROMANES, Esq 
h Mol d sae iad 
4 25 Hedgehogs oles, an 
i j ewe i £ rof Parker, FRS 
5 ; July 3 Dogs, Ancient and Modern J a anole Esq 
e 
6 i , Io Birds Nests HEnrY SEEBOHM, Esq 
- FLS 
7 $5 si I7 Reptiles 


P ScLATER, E 
ri S a 


These Lectures will be free to Fellows of the Society and therr friends, an 

to other Visitors to the Gardens 
3, Hanover Square, London, W, P L SCLATER, Secretary 
May 1, 1884 s 


ZOOLOGICAL *GARDENS, 
REGENT’S PARK 


The first of the Series of DAVIS LECTURES upon Zoological Subject 
for thy Season will be given by Prof W H FLOWER, F RS, Presiden 
of the Society, ın the Lecture-Room in the Soctety’s Gardens, in the Regent’ 
Park, on THURSDAY, Jane 5, ates p m 


TO BE SOLD —An excellent OBSERVA 


TORY, with Revolving Dome ten feet diameter covered with zinc, n 
perfect order, with Sliding Shutter Also an EQUATORIAL TELE 
SCOPE with Object-glass of 44” diameter, in good working order, wit? 
Clockwork, Battery of Eyepieces, &c , & , by T COOKE AND Sons ~ 
May be seen at 16, Camden Square, London Application for keys o 
Observatory and particulars as to price, &c, to'l Cooke anD Sons 
Buckingham Works, York * 


* 


SMALL OBSERVATORY FOR SALE. 


Eastly removed Complete for Transit Instrument and fixing Large 
Telescope Furst-rate Astronomical Clock, Transit Instrument and Finder, 
also Excellent Photographic Landscape Camera, plate 84 inches by 63 
inches For part&ulars or for inspection apply to Mrs CHEVALLIER, the 
Vicarage, Highington, Co Durham 


TELESCOPE, 4-1inchelear Aperture, Equa- 


tonally Mounted on firm Imgn Pillar, by J B Dancer, New, and will be 
sold cheap —W J Cnyapwicx, Victoria Crescent, Eccles, Lancashire 


MINERALOGY AND GEOLOGY. 


The following New Minerals have just arnved ~--BORRICHITE 
FRIGIDE, PITTKOIT, also Goon BARRANDITE, STEPHANITE, 
ARGENTOPYRITE, CYCLOPFPTE, ROMEITE, ENARGITE, NA 
TIVE SILVERS, ARGENTITE, PYRARGYRITE, &c , &c 

VERY FINE “SHERRY-COLO@RED” TOPAZES 

A Large Series of ROCKS, also MICRO®POPIC SECTGONS of the 
same ú 

Lasts on Apphcatlion Hammers, Chisels, and Hammer Straps 


PRIVATE LESSONS AND EVENING CLASSES 
BLOWPIPE CASES AND APPARATUS Catalogues free, 


SAMUEL HENSON, 


e 247, STRAND, LONDON, 
Opposite Norfolk Street 


je ee 
TO BE LET ON LEASE.—A Small House 


in the best part of ST JOHN’S WOOD, near LORD’S CRICKET 
GROUND Contains on ground-floor four reception rooms, one of 
which was built for and has been used as a studio, kitchen and offices 
On first floor four bedrooms, bath-room with fitted bath, hot and cold 
water Se-vant’s staircase The house 1s in excellent repair, and the 
crainige has been put in order under the superintendence of a Sanitary 
Engineer Rent $125 No premium Fittings and Fixtures to be 
taken For Cargs to view apply to Mr MILLAR, 8, Wellington Road, 
St J hns Wood, afd &, Grafton Street, Bond Street 


+% 


May 29, 1884] . 





SKELETON OF FROG carefully pre. | 


pared, 4s , post free 
E WADE WILTON Northfield Villas, Leeds 


SCIENTIFIC ART. 


DIAGRAMS FORNSCIENTIFIC LECTURES AND 
ILLUSTRATIONS FOR SCIENTIFIC WORKS 
-arefully and neatly executed from Descnptions, Sketches, or Objects, by 
MR W S DUNCAN, 22, Delamere Terrace, Bayswater 


ROCK SPECIMENS 


AND ROCK SECTIONS FOR MICROSCOPIC EXAMINATION 
* The Largest Stock and Greatest Variety in London 
New Lists Now Ready 


Collections and Single Specimens All Examples are well and carefully 
authenticated 

Specialty —Large and caxéfully-cut Rock Sections from well-authent:- 
cated Specimens «Prof James Getkie says ‘These are the largest and 
best-cut sections made by any one m England ” 


JAMES R. GREGORY, 
Geologist and Mineralogist, 


68, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


NEW CATALOGUE OF MINERAL 
‘ SPECIMENS. 


Arranged for the selection of Single Specimens, &c, with Prices This 
List contains nearly all of the New Species described during the last few 
ears, also many discovered at new localities Twenty four pages Post 
ree for Two Stamgs Also New Lists of Rare Minerals, Rock Specimens, 
Geological Apparatus, Collections, Hammers, Books, and Microscopic 


Sections of Rocks 
JAMES R GREGORY, 
Mineraloggst and Geologist, 


88, CHARLOTTE STREET, FITZROY SQUARE, W 


NOTICE OF REMOVAL. 


THOMAS D. RUSSELL, 
Late of ESSEX STREET, STRAND, : 


Has removed his extensive Collections of Geological, Petrological, Minera 
logical, and Microscopical Specimens to more convement Premises at 
78, NEWGATE STREET, near the New General Post Office Address 


THOMAS D RUSSELL, : 
78, NEWGATE STREET,,LONDON, EC 


STANDARD 


COLLECTIONS AND APPARATUS 
FOR TEACHING 


GEOLOGY AND MINERALOGY, 
CATALOGUE POST FREE 





In the Press 


CHARACTERISTIC BRITISH FOSSILS. 
POST FREE, 6d 
N B —As only a limited number of Copies will be issued orders should be 
sent on at once to avoid disappointment 


THOMAS J] DOWNING, 
38, WHISKIN STREET, LONDON, EC (over Quarter of a Century) 


HOW & COS 
Geological Transparenties for the Lantern. 


Descriptive Catalogue on Application 


WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS ' 
AND MINERALS 


HOW & CO’S POCKET®MICROSCOPE LAMP, 8s 6d 


MICRO-PETROLOGY -sAgetions of Pitchstones, Obsidtans, Granites, 
Syenites, Diontes, Gabbros, “Dolerites, Basalts, Tachylites, Trachytes, 
Andess, Porphyrita Rhyolites, Lavas, Ashes, Gneiss, Schists, Lime, 
stones, &c . price 1s 6d each, 

JAMES HOW & CO, 73, FARRINGDON STREET, LONDON 


NORTH BRITISH AGRIGULTURIST, 


the only Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land thr8ughout the United Kingdom 
The AGRICULTURIST 1s published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Insh Market#of the week 
Thespecial attention of Land Agents ıs directed tothe AGRICULTURIST 
rm one ot the best existing Papers for Advertising Farms tobe Let and Estates 
or Sale 3 ° 
Advertisers addressing themselves to Farmers will find the AGRICUL 
TURIST a first-class medtum for reaching that Class 
Price 3@ By post 342 Annual Subscription, payable in advance, 145 
Offices—~377, High St , Edinburgh, and 145, Queen Victoria St , London 


è 
Mapey Orders payable to Charles Anderson, Jun » Edinburgh 
e » 
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On the rst of every Month, price Sixpence 


THE ENTOMOLOGIST: 


— w m 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Joun T CARRINGTON, 


With the Asststance of é e 
Freperick Bonn FZS | Joun & Powgr M D 
EowarD A Fircu, F LS J poner WER, FLS © 
F BucHnanan WHITE D 
Contains Articles by well-known Entomologists on all Brfnches of the 
Science, on Insects injurious or beneficial to Farm or Garden, Notes on 
Habits, Life-Histories, occurrence of Rarities, &c., there are Monthly 
Lasts of Duplicates and Desiderata 
Numerous Woopcur ILLUSTRATIONS, to the printing of which especial 
attention 1s given, and occasional LirKoGRAPHED and Curomo-LirHo- 
GRAPHED PLATES 
SIMPKIN MARSHALL, & CO , Stationers’ Hall Court. 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parlhamentary Matters 
Review or THE MALT AND ae esc , AND WINE AND SPIRIT TRADE 
ECORD 


The Organ of the Country Brewers 


tt The Brewers’ Guardian ”’ is published on the evenings of every alternate 
Tuesday, and 1s the only journa! officially connected with brewimg interests 

Subscription, 16s 62 per annum, post free, dating from any quarter day 
Single Copies, 1s each Registered for transmission abroad 


Offices—~5, Bond Court, Walbrook, London, E C 


THE ZOOLOGIST 


A MONTHLY MAGAZINE OF NATURAL HISTORY 
Third Series Edited by J E Harrinc, FLS, FZS, Member of the 
Brush Ornithologists’ Union , contains— 

Original Articles by well-known naturalists in every branch of zoology, 
habits of animals arrival and departure of migratory birds, occurrence of 
rare birds, distribution and migration of British fresh-water fish, new or 
rare marine fish, local aquana, British reptiles, British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species, and 
other matters of general interest to those who delight in natural history 
Reports of the Linnean, Zoological, and Entomological Societes Reviews 
of natural history books Occasional translations from foreign zoological 
journals of important and interesting articles in various branches of zoology 

here are occasional woodcuts 


JOHN VAN VOORST, 1, Paternoster Row 
LA SEMAINE FRANCAISE. a Weekly 


Newspaper and Review inthe French Language Politics, Literature, 
Science, Art, Varieties, Notes Price 2d , through Booksellers, and at 
the Railway Bookstalls Office, 441, Strand, W és 

LA SEMAINE FRANCAISE: Journal Français pour 
"Angleterre Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes Un exemplaire par la poste, 24@ , en timbres poste Abonne- 
ment franco par la poste—un an, tos 10d , six mois, 5s 5¢ Prix ad 
chez tous les hibraires et aux gares des chemins de fer On s’abonne 
aux bureaux, 441, Strand, Londres, W C ° 

LA SEMAINE FRANCAISE —“'La Semaine Fran- 

aise” has been brought out in London for the benefit of those English 

readers who may wish to study contemporary French from all pomts of 
view, instead of confining their reading to one particular Gallic print 
It certainly merits success ”—Graphte 

LA SEMAINE FRANCAISE —“The numbers before 
us are full of good things It will be far better for most than any 
one of the best papers published in Pans itself We are much pleased 
with the character of it, and believe it will be highly valued in all those 
many households where French ıs cultivated The printing ts very well 
done -Queen 





Terms or SUBSCRIPTION — s d 

Three Months 2 9 
Sux rf ‘ i r 5s 5 
welve ,, š ro 10 


POO payable toA CRISTIN 
Publishing Office, 441, Strand, W C, 


LELECTRICIFE: 


Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes, 


REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions électriques, et de tous les 
progrès de l'électricité, e 


Comité de Rédaction, ARMENGAUD JEUNE, 


Président , 


A. BERTHON? E. BOISTEL, F BOREL, 

R de COULON, W de FONVIELLE, L MAICHE, 
A. de MERITENS, D MONNIER, D NAPOLI, 
Subscription Yearly, 20s , Six Months, 10s. 

Agency for England and Colonies— 

LE FEVRE AND CO., ENGINEERS, 


(26, Bupck Row, CANNON, STREET, LONDON, 
Specimen Copy sent post free a 
+ 


¢ 
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DEMY 8vo, CLOTH, ILLUSTRATED, zis 


THE NEW PRINCIPLES OF NATURAL PHILOSOPHY. 


With an Answer to Prof Huxley on “The Laws of Motion” 


Also, 
AW ANSWER to*“ NATURE” Price One Penny AN ANSWER to “ Beinn rot | 
"ANSWERS to the “ATHENAUM,’ and others Price One Penny 


By WILLIAM LEIGHTON JORDAN, FRGS. 
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’ NEW BOND STREET, LONDON, .W. 


MICROSCOPES FOR STUDENTS AND AMATEURS. 


` 


New Preparations of Parasitic 
Marine and Freshwater Algæ with Axtheridta ane Tetraspores 
4 


ILLUSTRATED CATALOGUH, 2s . 


100 NEW BOND STREET, LONDON, W. 


EARVE VY AND PEA KE, 


[By Appointment to the Royal Inststution of Great Britatn,] 
SUCCESSORS TO W. LADD & CO., 


BEAY STREET, REGENT STREET, LONDON, W. i 


MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 
SCHOOLS, COLLEGES, OR PRIVATE RESEARCH 
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FITENRY ee AMES The first pare of a New Story by this popular writer appears in “The English Illustrated 
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NOW READY, No IX, JUNE, Super Royal 8vo, Price SIXPENCE, by Post EIGHTPENCE 


Che English Filustrated Magazine. 


TS 


7 
Ka 


NJA 


AS Me H 





Frontispiece —“ MRS SIDDONS” 
Engiaved by THEODOR KNESING, from the Portat by THOMAS GAINSBOROUGH, R A 


*TWO CENTURIES OF BATH 


By H D Trant With Illustrations 
DER TOD ALS FREUND. 
By GEORGE pu Maurier With Illustration by GEORGE DU MAURIER 
DRAWING-ROOM DANCES e 
By H SuTHERLAND Epwarps With Illustiations š 
AN UN. SENTIMENTAL JOURNEY THROUGH CORNWALL (zo de coniinued ) 
By the Author of ‘John Halifax, Gentleman ’ With Illustrations by C “NAPIER HEMY. 
THE AUTHOR OF “BELTRAFFIO” 
By HENRY JAMES In Two Pats PartI e 
SONNETS DAY AND NIGHT 
Ry A R ROPES 
BY SEA AND LAND TO KIYOTO 
By H W Lucy e 
THE ARMOURER’S PRENTICES 
By CHARLOTTE M YonGE Chapters XVII „XIX 


MACMILLAN & CO, LONDON 


-THE . CHEMISTRY OF THE SECONDARY BATTERIES OF 


PLANTÉ and FAURE By J H GLADSTONE, PhD, FRS, and ALFRED TRIBE, F ‘a 
Chemistry at Dulwich College Crown 8\0 zs 6d 


tC, Lecturer on 
Natura” Sees 


#‘ The little volume 1s a valuable contribution to ow knowledge of secondary batteries, and deserves to be L dey circulated ”—- 


Electrical Review 
ə ‘‘It does not need many words to commend this clear and practical little volume to*all whom ıt may concern ”— Atheneum 





MACMILLAN & CO, LONDON, WC 


WALL PAPERS FREE FROM ARSENIC. 


; ‘Award of Mery, International Medical and Sanitary Congress 
Printed by R Cray, Sons, anD TAYLOR, at 7 and 8, Bread Street H Il, Queen Victoria as in the City of London, and published by 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 4 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic, 


Sole Address—-r10, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 


May be obtained of al! Decorators Special Prize Medal, Sanitary Institute 
e diver Medal, National Health Society, 1883 


MACMILLAN AND Co, at the Office, 29 and 30, Bedford Street, Covent Garden —THurspay, May 29, 1884 
























































A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“ To the solid ground 
Of Nature trusts the mind which buelds for aye,” -WORDSWORTH 








No. 762, VOL. 30] THURSDAY, JUNE 5, 1884 [PRICE SIXPENCE 
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ae a $ = 4 ASTRONOMICAL TELESCOPES. 
cY è E Sea nna TS 
oe, 8 _ À MR, JOHN BROWNING begs to announce that he 
= À N D a has made arrangements with Mr With to supply 
SRT his celebrated Specula at greatly reduced prices” 
See X N 
x ~ Ò X Y The 6 ın Murrors can be supplied at £4; the 
a: S <8 84 in at £8, and larger sizes at proportionately low 
2 AS A Š prices 
n ` 1 d 
& 8 S w D | The Specula so available are the choicest reserves and 
È so B x 2 retouches of Mr With’s productions 

° SECOND TO NONE 5 Full particulars, with extracts from “A Plea for Re- 

ectors,” will be sent by post fre 
JAMES BROWN, : y post free 

Pesos eee eee aneeee JOHN BROWNING 

Detailed Price aaa of Field Glasses, Magic Lanterns, © , on 63 STRAND LONDON. W.C 
Appgcation 3 J J S 





MAPPIN S VA7 EBBS STANDARD METEOROLOGICAL INSTRUMENTS 
ee CHESTS N NEGRETTI 


ZAMBRA’S 
Sunshine Recorder. 


CUTLERY 


an COMPLETELY 
3 Te AÀ FITTED, 


e an. 
“aaa 
We 


= an \ "aul S 1ges wn Stock. 


Latitude, 
PRICE £12 ras od. 





A Supply of Divided Papers, for 
One Yeer’s Use, 


Zi 128 od. 





SPECIAL — 
DETAILED LIST Uustrated p leii Lists Fost 
FREE. "S TA x 
oe NEGRETTI & ZAMBRA, *° 
OXFORD STREET, WEST END, AND Opticians and Scientific lestrument: ‘Makers 
4A NSION HOUSE BUIBDINGS, CITY, To Her Majesty THE QUEEN, 
LONDON. HOLBORN VIADUCT, œ 


[ANUFACTORY¥—The Royal Plateand Cutlery Works, SHEFFIELD 46, CORNHILL, & 122, REGENT STREET, LONDON, 


Wath Adjustments for any © 
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VICTORIA UNIVERSITY, 


° è MANCHESTER 
ANNUAL EXAMINATIONS 


Preliminary: Intermediate, and Final Exammitons for Degrees in Arts 
and Science will be held at the Owens College, Manchester, in June, com- 
mencing on MONDAY, x6th 

The Preliminary Examination 1s open to rll persons who have matricu- 
lated, the other Exammations only to those who have attended prescribed 
courses of study in a College of the University 

The Entrance Examination in Arts (Faculty of Medicine) will also be held 
m June, commencing on the 16th This Examination ıs open to all who 
purpose pursuing medical studies on progncnen of a certificate from the last 
neo ructor and payment of an entrance fee of 41 

he Examinations for Degrees in Medicine and Surgery will he held in 
July, commencing on the 38th 

Matriculation and Examination Fees can be paid at the Office of the ees 
versity Registrar (in the Owens College, Manchester) on June xo, x1, and x2 
between the hours of roam andrpm,orapm andgpm 

Further information can be obtained from the Registrar, 

A T BENTLEY, MA, Registrar 


THE YORKSHIRE COLLEGE, LEEDS 


CHAIR OF PHYSIOLOGY 

The Council of the Yorkshire College, Leeds, with which the Leeds School 
of Medicine is about to be incorporated, invite Applications for the Profes- 
sorship of Physiology Itis guaranteed that the annual stipend from en- 
dowment with a share of the fees shall not amount to less than 4300 The 
duties of the appointment will begin on October t neat 

Applications, with Testimonials, will be received on or before Wednesday, 
July 2, by the Srcrerary of the College, from whom further particulars 
may be obtained 


LIVERPOOL SCHCOL BOARD 


The LIVERPOOL SCHOOL BOARD require an Assistant Science 
Demonstrator in connection with the Instruction in Mechanics and Domestic 
Economy (New Code, Fourth Schedule) giver in their Schools 

One with eaperience in teaching large Cassses m Elementary Schools, 
alc. ate practical knowledge of Elementary Physics and Chemistry, will be 
preferre 

Salary £100 the first year, rising in four years to £120, with extra annual 
payments of from £3 to £rx1f Applicant holds Sctence and Ait Certificates 
and London University distinctions 

Applications, stating Age, Qualifications, and Eapenence, and inclosing 
Copies of Testimomials, to be sent in not later than TUESDAY, June 10, 


addressed to 
EDWARD M HANCE, Clerk to the Board 
Municipal Offices, Liverpool, May 24, 1884 


A RESPECTABLE YOUTH, aged 18, 


desires a Situation as Assistant or Improver ina Public or Prvate 
Laboratory — Furst class Refeyences —L L,” 12, Crescent Place, 
Mornington Crescent, N W 


AN ENGINEER, aged 25, of Good Family, 


possessing considerable knowledge of Science, and having had experience 
in experimental work, seeks Employment as Assistant to a Gentleman 
engaged in Scientific Research or Demonstration Salary Moderate — 
Address, -——, Office of NATURE, 29, Bedford Street, Strand, W 


NOTICE TO ASTRONOMERS 


MR G CALVER begs to state that he now eahibtts at the International 
Exhibition, Crystal Palace, an EQUATORIAL with ro inch Specalum It 
1s a new arrangement with column pedestal, clock inside, the most complete 
and superior Instrument ever offered 

Also, shortly to be exhibited, an EQUATORIAL with 2043-1nch Speculum, 
with mounting, &c , suitable for large Instruments In these Instruments 
there 1s the most perfect and easy control over all the motions 

Full Particulars on apphcation to 

G CALVER, Widford, Chelmsford 


MINERALS —The Executor of the Late 


R TALLING, of Lostwithiel, will be happy to communicate with Col- 
lectors of Cornish and other Minerals —Address, 25, Paddington Green, 
oa” W, where a selection from Mr Tatuina’s stock may be 
viewg 











SCIENTIFIC ART. 


DIAGRAMS FOR SCIENTIFIC LECTURES AND 
ILLUSTRATIONS FOR SCIENTIFIC WORKS 


Carefully and neatly executed from Descriptions, Sketches, or Objects, by 
Mr W S DUNCAN, 22, Delamere Terrace, Bayswater 


ROCK SPECIMENS — 


AND ROCK. SECTIONS FOR MICROSCOPIC EXAMINATION 
The Largest Stock and Greatest Vanety in London 
New Lists Now Ready 

Collections and Single Specimens All Examples are well and carefully 
authenticated 

Spectalzty Large and carefully-cut Rock Sections from well-authenti- 
catedeSpecimens Prof James Gehie says ‘‘ These are the largest and 
best-cut ¢ections made by any one m England ” 


JAMES R. GREGORY, 
Geologist and Menerclogest, 


88, OMARHOTIE STREET, FITZROY SQUARE, LONDON. 


NATURE 


; f 


a a uaa tteaettiie 5, 1884 
LIVING SPECIMENS FOR THE VICTORIA UNIVERSITY, [LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57 NEWHALL STREET, BIRMINGHAM, 


who has last week sent to his subscribers a collection of Desmids, including 
Desmiditum Swartzu, Pemum digitus, Hyalotheci dissiliens, Dærdium 
Ehrenbergu, and Sptrotemia condensala, with sketch He has also sent out 
anew Rotifer Notommata spicata, also the new Heliosoa, Archerina Bol 
tom, Brachionus urceolaris, Brachionus athphiceros, AnWsea longispina, 
Voivox globator, &c 

Weekly Announcements will be made ın this place of Organisms T B 1s 


gapping 
Specimen Tube, One Shilling, post free. 


Twenty-six Tubes wn course of Stx Months for Subscription of GI is, 
or Twelve Tubes for 10s 6d 


Portfoho of Drawings, Yen Parts, rs each 


MINERALOGY AND GEOLOGY. 


The followmg New Muinerals have just arnved —BORRICHITE. 
FRIGIDII E, PITTKOIT, also Goon BARRANDITE, STEPHANITE, 
ARGENTOPYRITE, CYCLOPITE, ROMEITE, ENARGITE, NA. 
TIVE SILVERS, ARGENTITE, PYRARGYRITE, &c, ° 


VERY FINE “SHERRY-COLOURED” TOPAZES T 


A Large Senes of ROCKS, also MICROSCOPIC SECTIONS of the 
same 


Lists on Application Hammers, Chisels, and Hammer Straps 


PRIVATE LESSONS AND EVENING CLASSES 
BLOWPIPE CASES AND APPARATUS Catalogues free 


SAMUEL HENSON, 
277, STRAND, LONDON, 
@ Opposite Norfolk Street 


NEW CATALOGUE OF MINERAL 
SPECIMENS 


Arranged for the selection of Single Specimens, &c , with Prices This 
Last contains nearly all of the New Species deseribed "during the last few 
years, also mary discovered at new localities Twenty four pages Post 
Free fo®@Iwo Stamps Also New Lists of Rare Minerals, Rock Specimens, 
Geological Apparatus, Collections, Hamffters, Books, and Mucroscopic 


Sections of Rocks 
JAMES R GREGORY, 


o Mineralogist and Geologist, 
@8, CHARLOTIE STREET, FITZROY SQUARE, W 


NOTICE’ OF REMOVAL. 


THOMAS D. RUSSELL, 
Late of ESSEX STREET, STRAND, 
Has removed his extensive Collections of Geological, Petrological, Minera 
logical, and Microscopical Specimens to more convenient Premises at 
78, NEWGATE STREET, near the New General Post Office Address— 
THOMAS D. RUSSELL, = 


78, NEWGATE STREET, LONDON, EC 


STANDARD 


COLLECTIONS AND APPARATUS 
FOR TEACHING 
GEOLOGY AND MINERALOGY, 
CATALOGUE POST FREE 


In the Press 


CHARACTERISTIC BRITISH FOSSILS 
POST FREE, 6d 


N B —Asenly a limited number of Copies will be issued orders should be 
sent on at once to avoid disappointm 


THOMAS J DOWNING, 
38, WHISKIN STREET, LONDON, © (over Quarter of a Century) 


HOW & GO’S, 
Geological Transparencies for the Lantern. 


Descriptive Catalogue on Application 


WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS 
HOW & c8's POCKET MICROSCOPE LAMP, 8s 6d 


MICRO-PETROLOGY —Sections of Pitchstones, Obsidians, Granites, 
Syenites, Diortes, Gabbros, Dolentes, Basalts, Tachyhtes, Trachytes, 
Andesites, Porphyrites, Rhyohtes, Lavas, Ashes, Gneiss, Schists, Lime, 
stones, &c. price is 6d egch, 

JAMES HOW & CO, 73, FARRINGDON STREET, LONDON 


DIAMONDS IN MATRIX. 


R C NOCKOLD, Dyamond and Oriental Stone Cutter and Dealer, has 
on sale Specimens of the above, also Cw Precious Stones in all Colours 


Pi®cipus Stones valued and bought oo 
x2, FRITH STREET, SOHO, W 
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Prel, Sci and [st B Sc —Rapid* Coaching by NOW READY, IN CROWN 8vo, PRICE 6s 


2 B Sce Honours Terms moderate —Address, ‘Mr picts,” 14, Sydney 


Street, S W $ X G ryu 
i ey arse — 
BRITISH MUSEUM (NATURAL HIS- I EX, ee 


TORY), CROMWELL ROAD. By P. G. TAIT, M.A,» 


SERS, E GS,will delner a Course of I velve ? 
Lectures on th“ Structure an@l Ciassification of Amphbrn and Reptiles, Formerly Fellow of St Peter’s College, Cambridge , 


especially in Relation to their Fossil F orms, ’ commencing Monday, June 16, | Profess Natur 1 h ; 
it4pm,and to be continued each succeed ng Monday, Wednesday, and eb ee loop yan ig University as Edinburgh 


Friday, concluding on Friday, July rr, 1884 = Admission to the Course, 








Free Edinburgh ADAM & CHARLES BLACK 
MINE RALS AND STON E Just Published, smal! T w th humerus IHustrations, 6s 
IMPLEMENTS THE WONDERS OF PLANT-LIFE 
Mr BRYCF-WRIGHT begs to call the attention of his Chents and the UNDER THE MICROSCOPE. 


Public to his large series of 
MINERALS AND STONE IMPLEMENTS, 
from which single specimens can be selected eens ees 


By SOPHIE BLEDSOE HFRRICK 
London W H ALLEN & CO, x3, Waterloo Place 








Elementary Collections of Minerals, Fossils and Rozks from £r upwards ’ , 
NOO —These Collections obtained the Prize Medal, 1862 s ACMIL LA 5 = Be GAZINE. 
No r JUD 
GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION Price One Shilling 
' BRYCE-WRIGHT, CONTFNTS 
1 —** Under the Shadow of the Sphina ” 
Mineralogist and Expert in Precious Stones, 2—- Juventus Mund!” By the late Charles Kingsley 
294 REGENT STREET, LONDON, W 3 —" Meissonier ” 


4 = oe poder ons Tondon School Board- 
5 —*"‘ Art and Life a Dialogue” By 
A Small House 6 —“ In a Greek Family to day ” 
7 —"* Mitchelhurst Place ”—By the Author of “ For Percival ” Chapters 


TO BE LET ON LEASE. 
in the best part of ST JOHN’S WOOD, near LORD’S CRICKET 








GROUND Contains on grourd-floor four reception rooms, one of V—VII 
‘ pe Nhe oa for Srp has be wie as a studis A pera and offices 8 — Review of the Month ” 
n first flsor four bedrooms, bath-room with fitted bath, hot and cold + 
ater abil staircase ‘The house 1s in excellent repair, ae the es sa DEON DON 
ramage has been put in order under the superintendence of a Sanitary 
Engineer Rent £125 No premium  Fittmgs and Fixtures to be THE ZOOLOGIST 
taken For Cards to view apply to Mr Minrax, 8, Wellington Road, A MONTHLY MAGAZINE OF NATURAL HISTORY 
St John’s Wood, and"r4, Grafton Street Bond Street Third Series Edited by J E Harting, FLS, F ZS, Member of the 


Brash Ormthologists’ Union , contains— 


N O RTH BRITISH AGRICU LT U RI ST, Ongimal Articles by well-known naturalists in every branch of zoology, 


à habits cf animals, arrival ind departure of migratory birds, occurrence of 
poe sence: ea kee ak E T jn p | rare birds distribution and migration of British fresh water fish, new or 
management of land throughout the Unied Kingdom rare marme fish local aquana, British reptiles, British land and fresh- 

The AGRICULTURIST ks published every Wednesday afternoon in Water mollusea, with remarks on the haunts and habits of the species, and 
time for the evening mails, and contains Reports of all the principal British other ape eC H general feat to Ho who Se a = natural ey 
and Inch Markets of the week Reports of the Linnean Zoological, and Entomological Societies eviews 

Thespecial attention of Land Agents $$ directed tothe AGRICULTURIST | % ale history ess Conal aa a foreign e pn aaea 

journals of important and interesting articles ım various branches of zoology 
aa oae o the best existing Papers for Advertising Farms tobe Let and Estates a hard eee oceaconal wveadeult 

Advertisers addressing themselves to Farmers will find the AGRICUL. JOHN VAN VOORST» 1, Paternoster Row 
TURIST a first-class medium for reaching that Class 

Price 37 By post 34d Annual Subscription, payable m advance, r4s 
so mn High St , Edinburgh , and 145, Queen Victoria St , London, 


On the rst of every Month, price Sixpence 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 


Money Orders payable to Charles Anderson, Jun , Edinburgh Edited by Joun T CARRINGTON, 


LA SEMAINE FRANÇAISE: a Weekly With the Assistance of 
Newspaper and Review in the French Language Politics, Literature, Lb EEPRRIE PT s | e Wat ML s. 


Science, Art Varieties, Notes Price 2d , through Booksellers, and at 
the Railway Bookstalls Office, 441 Strand, W C 


LA SEMAINE FRANÇAISE» Journal Français pour 


VAngleterre Pohtique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes Un exemplire par la poste, 2d , en timbres poste Abonne- 
ment franco par la poste—un gn, ros 10d , six mols, 55 5@ Prxad 
chez tous les hbraires et aux gares des chemins de fer On s’abonne 
aux burewux, 441, Strand, Londres, WC 


PLATES 
LA SEMAINE FRANCAISE —“‘La Semaine Fran- | ATTE 
gaise © has been brought out oy London for the benefit of those English SIMPKIN, MARSHALL, & CO , Stationers’ Hall Court. > 


| 
readers who may wish to study contemporary Freach from all points of ’ 
view, instead of confining their reading to one particular Gallic print THE ENTOMOLOGIST’S MONTHLY 


F Bucwanan Wuire M D 
Contams Articles by well-known Entomologists on all Branches of the 
Science , on Insects injurious or beneficial to Farm or Garden, Notes on 
Habits, Lafe-Histories, occurrence of Rarities, &c , there are Monthly 
Lists of Duplicates and Desiderata 
Numerous Woopcur ILLUSTRATIONS, to the printing of which especlal 
attention 18 given, and occasional LirHoGRAPHED and Cxromo-LirHo 


It certainly merits success "—~—Graphic e MAGAZINE. 
LA SEMAINE FRAN CA SE —“ The numbers before Price Sixpence, Monthly, 24 pages 8vo, with occasional Ilustrafiens 
us are fullof good things It will be far better for most than any | Conducted by C C Barrerr, J] W Doveras, R McLACHLAN FRS, 
one of the best papers pubRsiH@d 1n Paris itself We are much pleased E C Ryg FZS,E Saunpers, FLS,and H T Srawfovn?F RS 
withge character ofa, and believe it will be highly valued m all those This Magazine, commenced in 1864, contains standard articles and notes 
many households where French ıs cultivated The printing 1s very well | on all subjects connected with Entomology, and especially on the Insects of 
done "—Qzeen the British Isles e 
Subseription—Six Shillings per Volume, post free The volumes com- 
mence with the June number tn each year 
Vols I to VI (strongly bound in cloth) may be obtained by purchasers of @ 
the entire set to date, at the mereased price of ros each, the succeeding 
vols may be had separately or together at 7s each. 
London JOHN VAN VOORST, x, Paternoster Row 
N B~Communications, &c@should be sent to the Editors at the above 
address è 


TERMS OF SUBSCRIPTION — s d 
Three Months ou 2 9 
Six Ty . J m 5 5 ~ 
Twelve , . 
POO payableto A RISTIN 
Publishing Office, 441% Strand, W.C 


THE BREWERS’ GUARDIAN: 


A. Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parhamentary Matters 
REVIEW OF THE MALT AND Mor aan , ANI WINE AND SPIRIT TRADE 
CORD 
The Organ of the Country Brewers 
t The Brewers’ Guardian ” 1s published on the evenings of every alternate 
Tuesday and ıs the only journal offcrally connected with brewing mterests 
Subscription, 16s 6d per annumepost free, datnfg from any quarter-day 
Single Cgpies, rs each Registered for transnissiongr broad 
Offices—~5, Bond Court, Walbroo®, Ibndon, E C. 





tös per Ann, 20$ Post Free 


DER NATURFORSCHER. 


Wochenblatt xur Verbreltung der Fortschritte in den 
Naturwissenschaften 
Herausgegeben von Dr WILHELM SKLAREE e 
A Weekly Periodical devoted to Natural Sgtence 52 Nos, x6* Speci 
men Numbers may be had through anv Forergn BookseYJer 1884 will com 
mence the XVIIth volume 


p 
Berlin DUYMMLER, 77, Charlottenstrasse, S W , and all Booksellers 


e xliv 


NATURE , 
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RECENT PUBLICATIONS. 


° % 
STANFORD’S COMPENDIUM OF GEOGRAPHY AND TRAVEL 
è FOR GENERAL READING 


A Seres of Volumes Descriptiye of the Great Divisions of the Globe. 
Large Post 8vo, Cloth Gilt ars 


NORTH AMERICA. 


By Prof F V HAYDEN, 
Late Chief of the United States Geological Survey, and 


e Prof A R C SELWYN, FRS, 


Director of the Geological Survey of Canada 





With Sixteen Maps and Forty-2ight Illustrations 


“The maps are excellent, and altogether this volume ıs one of the best and 
most widely interesting of the series "—A thereust 


“e An excellent and skilful digest of the geography and statistics of the two 
great countries of North America "—Contemsorary Review 


*,* The Volumes for Asia, Africa, Cenal and South America, and 
Australasia are also published, uniform 1n size and price 


BRITISH ASSOCIATION, 1884. 


THE ENGLISHMAN’S GUIDE-BOOK 


TO THE UNITED STATES AND CANADA, with an Appendix of 
the Shooting and Fishing Resorts of North America Edition for 1884, 
with numerous Illustrations, Coloured Maps, and Plans of Cities Post 
8vo, limp leather, gilt edges Price 7s 62 
“The book 1s all ıt professes to be, containing within the limits of an easily 
portable volume all the information necessary to enable the traveller to find 
his way from place to place Englishmen contemplating a visit to Amenca 
may safely trust this handy guide ”"—TJ2ses 
“ An exceedingly useful and interesting handbook It contains in a small 
compass an amazing amount of well digested and well classified information ” 
—ANew York Herald 


With Coloured Maps of Strata and Ilustraticns of Fossils, Crown 8vo 6s 


ROCK HISTORY, 


A CORCISE NOTE-BOOK OF GEOLOGY, 
Having special reference to the English and Welsh Formations 


By C L BARNES, M A, late Scolar of Baliol College, Oxford, Science 
Master at Llandovery Schoo! 


“The various forrlations are arranged in their stratigraphical order, and 
their chief characteristics mentioned not only on the same page but in the 
same horizontal line, so that at a glance one can read the name of a forma- 
tion, its development in England and Wales {and, mn certain cases, in foreign 
countries), its mineral character, chief fossils, and prominent features In 
connection with each table is a map of England and Wales m which only the 
strata under consideration are depicted, and a plate of fossils is added to 
illustrate the organisms belonging to each separate penod ”—Extract from 
Preface (Just ready 





Crown 8vo Price rs 6d, by Post xs 8d 


THE LONDON WATER SUPPLY: 
ITS PAST, PRESENT, AND FUTURE 


By G PHILLIPS BEVAN, FSS 


With a Frontispiece Cover by LINLEY SAMBOURNE, and a Coloured Map 
showing the Distncts of the Water Companies 


** Deals ma most thorough manner with the past, present, and future of 
the water supply of London "—Crfizen 
“ISa valuable addition to the records concerning water supply to London, 


and will þe gead with great interest by all "—Codhery Guardian 


e With 27 Coloured Maps, Medium 8vo, Cloth 12s 6d 


CONTRIBUTIONS TO THE PHYSICAL 
HISTORY OF THE BRITISH ISLES, 


With a Dissertation on the Ongin of Western Europe and of the 
Atlantic Ocean. 


By EDWARD Hē LL, MA, LLD,FRS, Director of the Geological 
Survey of Ireland, Author of “The Coal Fields of Great Bnitain,” &e 


t Sets before the readers eye a pictorial history, as 1t were, of the changes 
through which our group of islands has advarced from its earliest traceable 
aspect to the physical features it presents at the present day "—Saturday 
Review 

“Qpe of the most valuable contmbutions tc geological science which have 


t 


been givgn to the world for some years "Leeds Mercury 
= le a ee 
Londen EDWARD STANFORD, 35, Charing Cross, S W 


TRE “LOISETTIAN ” 


SCHOOL OF MEMORY. 


INSTANTANEOUS MEMORY! 
ART of NEVER FORGEATING!! 
DISCONTINUITY CURED!! 


A Physiological System, wholly unlike Mnemonics, using none of 
ats “Localities,” ‘ Keys,” “ Pegs,” “ Links,” or “ Assoctations ” 
~ PE E A 


Dr ANDREW WILSON, FRSE, Editor of 
“Health,” says — 
£ PROFESSOR LOISETTE’S SYSTEM IS PHYSIOLOGICAL AND 
SCIENTIFIC IN THE HIGHEST DEGREE ” 


kasaenan anaana C] 
Mr RICHARDA PROCTOR, Editor of “Knowledge, 
in No 117, dated Janu&ry 25, 1884, says — 

“I HAVE NO HESITATION IN THOROUGHLY RECOMMENDING 
THE SYSTEM TO ALL WHO ARE IN EARNEST IN WISHING TO 
TRAIN THEIR MEMORIES EFFECTIVELY, AND ARE THEREFORE 
WILLING TO TAKE REASONABLE PAINS TO OBTAIN SO USEFUL 
A RESULT ” ° 7 





Any Book Mastered ım One Reading 
Great Inducements to Correspondence Classes 
Prospectus post-free on application to 


PROFESSOR LOISETTE, 
377 NEW OXFORD STREET (opposite Mudie’s brary), LONDON 
ng eea na 


“A comprehensive and handsomely ulustrated work on 
Butterflies and Moths ”—Satw da} Review 


New ISSUE, IN MONTHLY Parts, PRICE 6g ° 


BUTTERFLIES AND MOTHS, 
European. 
By W. F KIRBY, 


> 
Assisia in the Zoological Department, British Museum, and Secretary 
to the Entomological Society of London 
® <æ 


With Fac-simile Coloured Plates Part I now ready 


“A magnificent and most comprehensive work, splendidly 
illustrated, each of the sixty-one coloured plates including from two 
lo thirty specimens, with ther favourite plants, their caterpillars, 
and pupe Mr Karby’s description of the habits, habitats, and 
other particulars of the various species is admirably thoroifgh and 
clear ”—Slandard 


*,” Prospectuses at all Booksellers’, or post free from 
CASSELL & COMPANY, Limrtep, Ludgate Hill, London 


BY ROBERT BENTLEY, PROBESSOR OF 
BOTANY IN KING’S COLLEGE 


With 357 Engravings, Feap 8.10 38 6d 


THE STUDENTS GUIDE TO SYS- 


TEMATIC BOTANY, including the Classification of Plants and 
Descripyve Botany 





With 660 Engravings, Feap 8vo 7s 6d 


THE STUDENT'S GOIDE TO STRUC- 
TURAL, MORPHOLOGICAL, and pHYMOLOGICAL POTANY 


Fourth Edition, with 1185 Engravings, Crown 8vo 13$ 


A MANUAL.OF BOTANY, including the 


Structure, Functions, Classification, Properties, and Uses of Plants 
London J and A CHURCHILL, rf, New Burlington Street 


KOLBES INORGANIC CHEMISTRY 
In Crown &vo, pp 622 with a Coloured Table of Spf€ctra and 66 Wood 
Engravings, pric 7s ôd, Cloth 
A SHORT TEXT-BOOK OF INORGANIC 


CHEMISTRY By Dr HERMANN KOLBE, Professor of Chemis- 
try in the University of Leipag Translated and Edited from the 
Second German Edition by F S Humprince, PhD, B Se (Lond), 
Professor of Chemistry and Physics in the Unn ersity College of Wales 
Aberystwith è 


London LONGMANS & CO ar 
o 
$ 
6 * 
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Disvy of Societies 


i LONDON 
THURSDAY, June s 
LINNEAN SOCIETY, at 8 —Influence of Wave Currents on Fauna Inhabiting’ 
Shallow Seas A R Hunt —Flora of Parnsnath, N W Bengal C B 
Clarke —Longicorn Beetles of Japan H W Bates —Remarkable Forms 
of Metacrmus P H Carpenter 
ROYAL INSTITU1ION, at 3 —Flame, &c 





Prof Dewar 
e FRIDAY, June 6 
GEOLOGISTS” ASSOCIATION, at 8 ~On some Curious Excavations in the Isle 
of Portland T V Holmes, FGS—On the Underground Waters of 
England and Wales Chas E De Rance, FRGS 
Roya INSTITUTION, at g —Electnic Induction Experrments Willoughby 


Smith 
p SATURDAY, June 7 
Roya. INSTITUTION, at 3 —-Microscopical Geology Prof Bonney 
MONDAY, June 9 

RoxaL eigen Socfery, at § 30 

ARISTOTELIAN SOCIETY, at 8 —Hume’s Position in the English School of 
Philosophy E H Rhodes 

SOCIETY OF CHEMICAL INDUSTRY, at 8 —On the Processes concerned im 
the Conversion of Starch into Alcohol, and their Relation to Brewing and 
Distilling W S Squire 
> e TUESDAY, JUNE xo 

ANTHROPOLOGICAL INSTITUTE, at 8 —The Deme and the Horde A W 
Howitt, FGS, and the Rev L Fison, M A—Afncan Symbolic 
ate C A Gollmer —Phoenician Intercourse with Polynesia S M 

uri, 
HORTICULTURAL SOCIETY, at r —Scientific Committee 
WEDNESDAY, June xt 

GEOLOGICAL Society, AT 8 —The Range of the Paleozoic Rocks beneath 
Northampton Menry John Ikunson —On some Zaphrentoid Corals from 
Bntish Devoman Beds A Champernowne —On the Internal Structures 
of Micrabacia corunula, Goldf, sp ,®and its Classificatory Position Prof 
G Martin Duncan, F RS—A Correction in the Assumed Amount of 
Energy developed by the SeculM™ Cooling of the Earth as stated in Two 
Papers by Robert Malle, MA, FRS, m the Philosophical Transac- 
gions, 187475 Wm F Stanley 

Rovat Microscopicat SOCIETY, at 8—On the Camera Lucida Dr J 
Anthony —On some Phenomena of the Red Blood Corpuscles of Verte- 
brates, with Reference to the Occurrence of Bacteria Normally in Living 
Animals G F Dowdeswell —On a New Polansing Prism C D Ahrens 
—On the Constancy of Specific Morphological Characters in the Bactena 


G F Dowdeswell 
THOURSDAY June 12 
ROYAL SOCIETY, at 4 —Election of Fellows 
MATHEMATICAL SOCIETY, at 8 
FRIDAY, JUNE 13 «e 
ROYAL ASTRONOMICAL SOCIETY, at 8 . ‘ 
ROYAL INSTITUTION, at 9 —Researches on Liquefied Gases Prof Dewar 


BEDFORD COLLEGE, LONDON 


(FOR LADIES), 
8 AND 9, YorK PiLacr, BAKER STREET, W 
The PROFESSORSHIP of ANCIENT and MODERN HISTORY 1s 
now VACANT Applications and Testimonials to be sent to the SECRETARY 


not later than June 18 
B SHADWELL, Hon Sec 
H & E J DALE, 


MANUFACTURING OPTICIANS 
AND ELECTRICIANS 


rataran 


PATENT MULTIPSEX CAMERA to carry 
13 Dry Plates 
A PERFECT APPARATUS ror TOLRISTS 
@Cheaper and better than Double Backs) 
UiM@strated Crrcular Post Free 


Complete Photographic Sets of High Quality, 
with Multiplex Camera, from 45 ss 


Illustrated Catalogu®, 4 Stamps Electric 
Catalogue (roo pages), 4 Stamps 
Prize Medal,Caleutta 26, @udgate Hill, London, E C 


LELECTRICITE: 


Chaque Samedi, 1@pages, grand in 8vo, 2 colonnes, 


REVUE HEBDOMADAIRE, 


sutentifique, illustrée, spéciale, seul journal tenant les lecteurs 
a1 courant de toutes les expositions électriques, et de tous Jes 
prBgrés de Iflectricité, 
Comité de Rédaction, ARMENGAUD JEUNE, 


e Président , 
A BERTHON, Er BOISTEL, F BOREL, 

R de COULON, W de FONVIELLE, L MAICHE, 
A de MERITENS, D MONNIER, D NAPOLI. 
Subscription Yearly, 20s , Six Months, 10s, 

Agency for England and Colonies 
LE FEVRE AND CO., BNGINEERS, 


e 26, BUDGE Row, CANNON ST pZEET, LONDON. 
Sneciman Copy sent pet free 





NATURE 


xlv 


"e žŽ = me m e 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Frankhn, proves 
conclusively that a Conductor made of Copper of adequée size 1s ghe best 
of allapphances for the protection of every description of building from the 


destructive effects of lightfing e 
NEWALL & CO.’S 
COPPER LIGHTNING CONDUCTOR, 


PATENT 
As applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public bd 


R. S. NEWALL & CO., 
130, STRAND, WC , 7, NEW QUAY, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW 
MANUPACTORY—GATESHEAD-ON.TYNE. 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4: 7d, POST FREE 


A CATALOGUE OF CHEMICAL APPARATUS 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy Bvo, 480 pp , Hlustrated with 1,600 Woodcuts 


Most Complete and Cheapest List of Apparatus 


JOHN J GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C 


THE AUTOTYPE COMPANY, 
74, NEW OXFORD STREET, WC 


THE AUTOTYPE FINE-ART GALLERY displays 


a noble collection of Facsimiles from the Drawings of the Great Masters 
preserved in the National Galleries of Europe, with a choice selection 
from the Works of Contemporary Artrsts—Poynter, RA, Dyce, RA, 
Ford Madox Brown, Burne Jones, Rossetti, # Shields, H Schmalz, 
Cave Thomas, P Hamerton, &c 


G 
SIR JOSHUA REYNOLDS —284 Examples of this 


v 


Master from rare Prints ın the British Museum, including 39 Subjects 
now in the Grosvenor Gallery Exhibit on 

To adorn at httle cost the Walls of Heme with Artistic 
Masterpieces, visit the AUTOTYPE FINE-ART GALLERY, 74, 
New Oxford Street, W C 

AUTOTYPE in RELATION to HOUSEHOLD ART, 
with 3 Illustrations, 21 pp , free to any address 

Fine-Art Catalogue, 124 pp, price 6g post free 
THE AUTOTYPE COMPANY 


TURNER’S “LIBER STUDIORUM,” 


Reproduced in Facsimile by the AUTOTYPE Process, and accom- 
pamed with Notices of each Plate 
By the Rev STOPFORD BROOKE, M A 
Puohshing in Three Volumes, each containing Twenty-four Illustrations, 
price Four Guineas per Volume Vol II now ready, containing — 
The Story of Europa Inverary Pier Lauffenbourgh 


Bridge in Middle Dis- Inverary Castle and Calais Harbour ® ẹ 
Town Coast of Yorkshire 








m ae 


tance 
Woman with Cymbals Flint Castle Rizpah 
Hindoo Ablutions Stack-yard and Horses Watercress Gatherers, 
Bonneville Savoy Farmyard with Cock Juvenile Tricks 
Source of the Arveron Fifth Plague of Egypt St Catherine HAI 
Alps from Grenoble Greenwich Hospital Morpeth, e 
Ben Arthur Interior of a Church 


Detached Plates of this Edition of the ‘‘ Liber,” with tne Commentary 
appertaining, are sold at 3s each 

Publishers The AUTOTYPE COMPANY, LONDON , Henry Sotferan 
& Co, London and Manchester 


SANDERSON & COo., 


Sole Invex®tors of the Solid Copper Tape 


LIGHTNING CONDUCTOR 


In Continuous Lengths, without Jomts as supphed by them to Her Majesty’s 

Government and the Colonies , the Italan Government the Argentine Re- 

public, and other Foreign Governments , the Royal Courts of Justice, Strand 
the Houses of Parhament, &c 

Chimney Shafts Repaired, Hooped, Raised, Potated, or Strarghtened with- 

out Stoppage of Works Lightming Conductors Inspected and & ested by 

Experienced Electricians Electric Bell Speaking Tubes, &c, fitted on 
the most Improved Principles 


LEADENHALL HOUSE, 10x, TEADENHALL STREET, EC 


* 
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DEMY 8vo, CLOTH, ILLUSTRATED, Ms 


THE NEW PRINCIPLES OF NATURAL PHILOSOPHY. 


* With an Answer to Prof Huxley on “ The Laws of Motion” Also,’ 


AN ANSWER to “ NATURE” Price One Penny AN ANSWER to “KNOWLEDGE” Price One Penny 
ANSWERS to the “ATHENÆUM,” and others Price One Penny 


By WILLIAM LEIGHTON JORDAN, FRGS. * f 
“Everythng Mr Jordan writes 1s sme to pe brilliant and ingenious His mathematical arguments are very clearly expressed ” 
—Public Opinion, on The Winds and tàeir Story of the World, now incladed m The New Principles of Natural Philosophy 
‘The autho: of this book gives us a new Principia Still, the book 1s the production of a man thoroughly well up in his own 
sul§ect, and many others collateral with it Its one that may be safely commended to the study of all who are interested in the 
subject of ocean currents ”—J/ror, on The Ocean, tts Tides and Currents and their Causes Š 
‘Here we have the vulnerable pomt of Dr Carpenters modified resuscitation of the old theory ef ogeanic cuculation clearly 
indicated, and a home-thrust of clear sound reasoning fairly delivered though it As this posnt ıs the very heart of Dr Carpenter’s 
contribution to the subject, the thrust ıs fatal Itis followed by a futher and equally clear and able discussion of the details of 
Dr Carpenter’s arguments, and of the theories of Maury, Rennell, Herschel, & This chapter of Mr Jordan’s book 1s really 
excellent, and worthy of careful reading "—Quarterly Journal of Science, on The Ocean 
S The Chapter alluded to in the abové notice and others of a controversial characte: have been republished in The New, Principles 
of Natural Philosophy, as they will not appear na new edition of Thé Ocean, which is now bemg piepaied for publication with 
additional charts and diagrams . 


London DAVID BOGUE, 3, St Martin’s Place, Trafalgar Square, W C 


WALL PAPERS FREE FROM ARSENIC. 


f pinana im. WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 
; wii ARE THE ORIGINAL MAKERS OF . 
re ae d ARTISTIC WALL PAPERS, Guaranteed Free from Arsenie, ; 
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Of yee lee ANTON 
vide ain Soje Address—110, HIGH STREET, MANCHESTER SQUARE, LONDON, W. » 
May be obtained} all Decorators Special Prze Medal, Sanitary Institute 
Award of Merit, International Medical į ad Samtary Congress Silver Medal, National Health Society, 1883 





j 
BEA EY EY AND P EAK, 
[By Appointment to the Royal Institution of Great Britatn,] 
tSUCCESSORS TO W. LADD & CO., re 


BEAK STREET, REGENT STREET, LONPON, W. 


MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 
SCHODLS, COLLEGES, OR PRIVATE RESEARCH 


SEE EXHIBIT, AT HEALTH EXHIBITION, EDUCATIONAL SECTION, ROYAL ALBERT HALL 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE, 


Sa WY. SCP. 
In Casks, 12/6 per 9 gals In Bottle, 3/8 per doz Impl Pts* 


* Bottles charged 2/- per doz , and allowed at the same rate if returned, but they 
must be paid for with the Bee: 

Neither sugar, saccharum, nor any of the many rew Brewing Matd@als are used in 
=E the manufacture of the “8 N ” Stout, it is Brewed entirely from the finest Malt and Ẹ 
wt; Hops, 1t 1s, too, more hopped than Stout 1s generally, therefore, besides being very i 
Mie Nutritious, it 1s an excellent Tonic and paricaiany suited for invalids, ladies nursing, or gitar 

anyone requiring a good strengthen ng beverage It is a “Sound Nutritious” Tonic, “Geometers 
3 and very much recommended by Medical men e ARS my 


WALTHAM BROTHERS, 
THE “HALE GUINEA” ALE RREWERY LONDON, SW 

















SKELZTON OF FROG carefully pre- MUSEUMS AND COLLECTORS. 
pared, 4s , post free ` | Mr. DAMON, of WEYMOUTH, will forward an 
E WADE WALTON, Noftofidld Vallas; Leeds abrıdged Catalogue of his Collections te Natural Hastory 
“NATURE” SERIES Objects, includmg RECENT SELLS (Foreign and 


The CHEMISTRY of the SECONDARY British), FOSSIL REMAINS, MINERALS, ROCKS, 


7 % 
e BATTERIES of PLANTÉ and FAURE ByJ H GLADSTONE, MARINE ZOOBOGY, &c, &c, &c. 
PhD,FRS, and ALFRED TRIBE, F Inst C, Lecturer on Che z 


mistry at Dulwich College Crown 8vo 2s 6d 
MACMILLAN & CO Gondon TIME BY. TRANSIT. 
TRANSIT INSTRUMENTS OF BEST QUALITY, 
vet aie Span 
is THIS £7 tos od., £9 17s 6d, and £13 Řs od 


Lnustruments sent on Approval 











MED è 3 

ICINE Latimer Clark’s Manual of thé Use of the 
Is a Certaim Cure for all Disorders of the LIVER, STOMACH qian Lnebament for OBEMEINE pide Time, ıs Treatise, ss_, and 
AND HOWELS A Gregt PURIFIER of the BLOOD« e Ohanionaiiuarain chasse 
Powerful Invigorator of the System, in cases of WEAKNES{ PAMPHLET Free on Apprication 

« AND DEBILITY, and 1s unequalled ım Female Complaints A. J. FROST, 6, Weammster Chambers, Victoria Street, S W 

pe e ° e 
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“ No one surpasses Mrs Oliphant in describing what is so constantly seen 
m real hfe and so seldom in literature ‘Lhe plot, too, 1s exciting, and 
though the end 1s clear from the first, curtosity to know how that end will be 
secured holds the reader enchained from the first page to the last We have 
read the ‘ Wizard’s Son’ twice and our interest has never flagged "— 
Spectator 


“Wi Isaacs,” &c 2vols Globe 8vo 12s 


‘Pas charming novel "—Aforning Post 
“An agreeable contribution to our lighter hterature Very plegsant 
to read "—i¥ orid 
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Messrs, MACMILLAN & 00S NEW BOOKS. 
NEW NOVELS NOW READY AT ALLETHE,LIBRARIES ‘ ' 
THE WIZ ARDS SON | = F MARION CRAWFORD i 
By Mrs ©LIPHANS, Author of ‘Hester ” 3 vols | As ROMAN SINGER. 
Ciown 8vo 315 6d | By F MARION CRAWFORD, Author of “Dr Claudius,” 





“EDITED BY THE AUTHOR OF “TOM BROWN’S SCHOOLDAYS ” 


GONE TO TEXAS. Letters from Our Boys. Edited, with Preface, 


by THOMAS HUGHES, QC Crown 8vo 4s 6d 
‘As a singularly unaffected and open narrative of pioneer life in the fai south-west ıt 1s not without mterest to the thousands of 
Enghsh familes who are anxiously ashing themselves at the present moment, What are we to do with our spare boys? It 1s 
impossible not to admire the manliness of his simple story "Pall Mall Gazette 


INVESTIGATIONS IN CURRENCY AND FINANCE. By W. 
STANLEY JEVONS, LLD, MA, FRS Ilustrated by Twenty Diagrams Edited, with an Introduction, by H $ 
FOXWYLL, MA, Fellow and Lecturer of St John’s College, Cambridge, and Professor of Pohtical Economy at University 
College, London Demy 8vo 21s 


JUST READY, A SCHOOL EDITION IN FOUR PARTS, 25 6d EAC 


THE WORKS OF ALFRED, LORD TENNYSON. Collected Edition. 


e Revised throughout by the Author An Bastion for Schools In Four Parts Crown 8vo zs 6d each. 


THE ENGLISH CITIZEN 
A Series of Short Books on lus Rights and Responsibilities Edited by HENRY CRAIK, MA, LLD 


THE STATE IN ITS RELATION TO EDUCATION, By HENRY 


CRAIK, M A (Oxon), LL D (Glasgow) Ciown 8vo 3s 6d [Next week 


TEXT-BOOKS FOR STUDENTS NEW VOLUMES 
NEW PART (SPECIAL PAGHOLOGICAL ANATOMY), PROF ZIEGLER’S PATHOLOGICAL ANATOMY 


TEXT-BOOK OF .PATHOLOGICAL ANATOMY AND PATHO- 


GENESIS By ae ERNST ZIEGLER, of Tubmgen Translated and Edited for English Students by DONALD 
MACALISTER, M A , M B,B Sc, Fellow of St John’s College, Cambiidge. ‘With numerous Illustrations Medium 8vo 
Part I GENERAL PATHOLOGICAL ANATOMY 325 6d . 
Part II SPECIAL PATHOLOGICAL ANATOMY Sections I to VIIL 12s 6d 
NEW PART, VOL III PART II PROFS ROSCOE AND SCHORLEMMER’S TREATISE ON CHEMISTRY 


INORGAN. IC AND ORGANIC CHEMISTRY. A Complete 
Treatise on Inorganic and Organic Chemistry By Prof H. E ROSCOE, FR S, and Prof. C. SCHORLEMMER, 
ERS With numerous Ilust ations Medium 8vo 

Vols. I and II —INORGANIC CHEMISTRY 
Vol I.—The Non-Metallic Elements, 2rs, Vol 1% PartI—Metals 18s Vol II Part II —Metals 18s, 

Vol ITT —ORGANIC CHEMISTRY .2Parts THE CHEMISTRY OF THE HYDROCARBONS and their Derivatives, 

or ORGANIC CHEMISTRY With Numerous Illustrations 215 each 


MANUALS FOR STUDENTS.—NEW VOLUMES 


HEAT. By Pe eG. Tart, M.A., Sec.R.S.E., formerly Fellow of St. 


Peter’s College, Cambridge , Professor of N atural Philosophy in the University of Edmburgh. Crown 8vo. 6s 


EXPERIMENTAL BROOFS OF CHEMICAL THEORY FOR 


BEGINNERS By WILLIAM RAMSAY, Ph D , Professor of Chemistry m Unnversity College, Bristol r8mo 2s 6¢ 


NUMERICAL” TABLES AND CONSTANTS IN ELEMENTARY 


ee By SYDNEY LUPTON, MA, FCS, FIC, Assistant Master at Harrow School, Extra Fcap * 


œ gvo 


AN ELEMENTARY TREATISE ON SOLID GEOMETRY. 


CHARLES SMITH, MA, Fellqw and Tutor of Sidney-Sussex College, Cambrıdge, Author of “An Elementary 
Treatise on Conic Sections ” Crown 8vo 9s 6d 


TRIGON OMETRY. By the Rev. J. B. Lock, M.A., Senior Fellow, 


Assistant Tutor and Lecthrer m Mathematics of Gonville and Carus College, Cambridge, late Assistant Master at Eton 
Gl vo Part I ELEMENTARY TRIGONOMETRY 4s Ôd. Part II HIGHER TRIGONOMETRY 35 Od Complete, 7s 6d 


A TREATISE ON OPTICS. By 8. Parkinson, D.D., F.R.S., Fellow 


and Late Tuto: of St John’s College, Cambridge Fowth Edition, Revised Crom 8vo ies 6d 
MACMILLAN’S CLASSICAL SERIES NEW VOLUME 


SALLUST—Bellum Catulinae. Edited, with Introduction and Notes, 


by A M COOK, M A, Assistant Master in St Paul’s School, Fes 8vo 4s 6d ý [WE week 
z e e MACMILLAN & CO, LONDON, WC ° 5 
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. London 24, Poultry, EC, “Glasgow 58, Union Street 
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- ASTRONO 


a¢in Wray Lens best mountirg, &c, &c 


NATURE 


MICAT: 


FINEST POSSIBLE QUALITY 
45 ©] 34m Wray Lens, best mounting, &c, & A415 15 
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TELESCOPES. 





24in do : do do 47 to | 4in. do do do £25 o 
31n do “do do. Æ I2 to | 44in do do do 449 o 
THE STUDENT'S EQUATOREAL, with 3hin, lens, our own make, 3 Eyepieces, &c , Equatoranl Stand °* £12 12 0 
New Illustrated Catalogue, 3 stamps. 
THE “SOLARGRAPH,” a Photographic Camera, with Instantaneous Shutter, and an adaptor to fit 1t to any 
telescope for Photographic Solar Spots, &c , complete 42 2 0 
a LE MERVEILLEUX ” £ plate, complete dry plate apparatus £I o 
“LE MERITOIRE ” 4 plate, complete dry plate apparatus, double rising front, swing back, rack to focus, &e &c. “41 II 6 
THE “INSTANTOGRAPH,” with best lens, instantaneous shutter, screw motion to tai! board ganti every recent 
improvement ‘ i °- £2 2 0 


Illustrated Photo Catalogue 2 stamps. 


J. LANCASTER & SON, MANUFACTURING OPTICIANS, BIRMINGHAM 


The REMINGTON “Perrectep” TYPE-WRITER.. 


2 PERFECTED TYPE-WRITE 


A MACHINE to supersede the pen for manus 
script writing, correspondence, &c , having twice 
the speed of the pen, 1s always ready for use, 
simple in construction, not hable to get out of 
order, easily understood It 1s used in Govern- 
ment Offices, and by Merchants, Bankers, Law- 
yers, Clergymen, Doctors, Scientists, &c 

“The other advantages of the machine, those 
for which chiefiy I personally value ard em- 
ploy ıt, are worthy of a moment's considera- 
tion Its work m my hands ıs about twice as 
rapid as that of a pen, and became so after 2 
few weeks of practice I have worked the 
machine for eight consecutive hours without more 
than ten minutes’ interruption, and at the end 
of that time my hands were not conscious of the 
least fatigue Every writer 1s aware that the 
same thing cannot be satd with regard to the 
po aaa Brupgneir Carrer, FRCS 

c 
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CAPITALS AND SMALL LETTE 


*,.ž -s ps 


The Tues, Tuesday, September 11, 1883 
“The chief use of the type-writer may be 
said to be for business correspondence, for 
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rapid and legible copying, as for the transcrip- 
tion of short-hand notes, and in the prepara- 
tion of manuscript for th® press or for re- 
vision 
“In the preparation of manuscript for re- 
vision or for the press, the advantages of the 
type-writer over the pen are very decided 
There 1s, first, the greater rapidify of produc- 
tion, and next, the superior quality of the pro- 
~ duct The work of the type-writer 1s fairly 
comparable to a printed proof, and may be over- 
looked and revised with the same facility, any 
necessary alterations Leing made by interlinea- 
tion with a pen Manuscript preduced 
by the type-writersought to go to the printer in 
almost precisely the condition m which it will 
finally appear ” 









RICES, 


BEEMAN & ROBERTS, Sole Agents, 6, King Street, Cheapside, London. 


MORSON’S 


Preparations of 


PEPSINE 3 i 


Highly recommended by the 
Medical Profession for 


1 

The popularıty Pepsme has acquired 
as almost a specifie for chrome dyspepsia, 
indigestion, &c , 1s due to the fact that 
tt 1s the nearest possible production of the 
active principle of the gastric jutce of the 
stomach. Unfortunately, lke all other 
inventions of a like nature, Pepsine has 
been not slightly discredited by the spu- 
rious manufactures that have been issued 
from time to tıme , 1t1s therefore neces- 
sary as 2 guarantee of its efficacy to see 
that each bottle bears the makers’ name, 


f 


As Wine in Bottles at 8g., ÖS and 9s,; Lozenges, 2s, Gd, 
and 4s, §d.; Globules, 28., 3s 6d., and 6s. 6d.; and 
Powder, as ‘‘Medicmal Pepsine,” at 2s, 6d, and 4s ; and 
** Porci,” a more concentrated preparation than the Medicinal, 
at 4s, 6d, each 

SOLD BY ALL CHEMISTS. 


- INDIGESTION. 


MORSON & SON, Southampton Row, Russell Sq., London. 





13 GOLD 
MEDALS. 


Tue “OTTO” GAS 


CONSUMPTION of GAS guaranteed to 
be°25 to 75°/, less than ANY other 
Gas Engine per brake hcrse-power. 


CROSSLEY’S PATENT TWIN ENGINES— 
Impulse zvery Revolution. 


CROSSLEY’S PATENT SELF-STARTER— 
The Safest, Simplest, and Best. 


CROSSLEY’S NEW VERTICAL ENGINES— 


Requiring little Ground Space. 


+ 


~ 


CROSSLEY BROS., Limited, Manchester, 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


‘< To the soled ground 


: Of Nature trusts the mind which builds for aye.”’-—-WORDSWORTH 
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e 
Registered as a Newspaper at the General Post Office] 


“THE “LOISETTIAN” 


SCHOOL OF MEMORY. 
INSTANTANEOUS MEMORY! 
ART of NEVER FORGETTING!! 
DISCONTINUITY CURED!! 
A Physvotogical System, wABliy unlike Mnemonics, using none of | 
tts “ Localities,” “Keys,” “ Pegs,” “ Links,” or “ Associations ” 


Dr ANDREW WILSON, FRSE, Editor of 
“Health,” says — : 
t PROFESSOR LOISETTE’S SYSTEM [S PHYSIOLOGICAL AND 
SCIENTIFIC IN THE HIGHEST DEGREE ” 


Mr. RICHARD A PROCTOR, Editor of ‘‘ Knowledge, 
in No 117, dated January 25, 1884, says — 
I HAVE NO HESITATION IN THOROUGHLY RECOMMENDING l 
THE SYSTEM TO ALL WHO ARE IN EARNEST IN WISHING TO 3 
| 





TRAIN THEIR MEMORIES EFFECTIVELY, AND ARE THEREFORE 
WILLING TO TAKE REASONABLE PAINS TO OBTAIN SO USEFUL 
A RESULT ” 


Any Book Mastered in One Reading 
Great Inducements to Correspondence Classes, 
Prospectus postefree on applicaten to 


PROFESSOR LOISETTE, 
37, NEW OXFORD STREET (pposite Mudie’s Library), LONDON 


MAPPIN & WEBB’ S 
E CHESTS 


PLATE 
CUTLERY 
COMPLETELY 
* FITTED, 


—— 


All Stses wn Stock. 


SPECIAL 


PETAILED LIST 
FREE, 














OXFORD STREET, WESTEND, AND 


MANSION HOUSE BUILDINGS, CITY, 
LONDON. 
MANUFACTORY—The Royal Plateand Cutlery Works, SHEFFIELD, & 
kad 


fAll Rights are Reserved 
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| BROWNING’S BINOCULARS.? 





ow Ò 
VEERO D n A, 
< 


THE “ECONOMICAL” FIELD GLASS 


Ihis Binocular has achromatic ob,ect-glasses 14 inch in diameter, and 
sliding shades to shelter the object-glasses from sun or rain, and ts fitted na 
sold leather sling case, price 41 5s , sent free for £1 6s 6a 


illustrated Catalogue of Binoculars post free 
JOHN BROWNING, 63, STRAND, LONDON, W C. 








STANDARD METEOROLOGICAL INSTRUMENTS 
ZA 


NEGRETTI! 
AND 
ZAMBRA’S* 


Sunshine Recorder. 


With Adjustments for any © 
Latitude 


PRICE £12 ras od 


A Supply of Divided Papers, for 
į One Ygar’s Use, 


£1 128s od 


iust ated Price Lasts Post 
Free 


: ie 
NEGRETTI & ZAMBRA, -° 
Opticians and Scientific Instrument Makers 
To Her MAJESTY THE QUEEN 
HOLBORN VIADUCT, , 
45, CORNHILL, & 122, REGENT STREET, LONDON, 
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INSTITUTE OF CHEMISTRY 
° $ LOCAL EXAMINATION 


LOCAL EXAMINATION m PRACTICAL CHEMISTRY will b 
held at Glasgow on MONDAY, July 7 and following days, by Prof E T 
MILLS, DSc, FRS Candidates fo. this Examination must send in their 
Certificates n Chemistry, Physics, and Mathematics on or before SATUR- 
oo June 28 

ul particuuars may be obtamed on application to the Secret 
yoo E GROVES, Somerset House Terrace, Strand, London. 


SANITARY CONGRESS AND 
s EXHIBITION 


The Sanitary Institute of Grzat Bntain will hold its Seventh Congress at 
Dublin on September 30 and three following days 

The Council invite Papers on subjects connected with Sanitary Science 
Full particulars as to the conditions under which papers are accepted can be 
obtained on application to the Secretary 

The Exhibition of Sanitary Apparatus and Appliances wil be held at the 
same time, and details are ready for distribution 

E WHITE WALLIS, Secretary 
y4A, Margaret Street, London, W 


THE YORKSHIRE COLLEGE, LEEDS 
CHAIR OF PHYSIOLOGY 


‘Lhe Council of the Yorkshire College, Leeds, with which the Leeds School | 


of Medicine 1s about to be incorporatec, invite Applications for the Profes- 
sorship of Physiology Itis guaranteed that the annual stipend from en- 
dowment with a share of the fees shall tot amount to less than £300 The 
duties of the appointment will begin o1 October r next 

Applications, with Testimonials, will be received on or before Wednesday, 
July 2, by the SECRETARY of the College, from whom further particulars 
may be obtained 


COLONEL ARTHUR PARNELL (late 


Royal Engineers), Architect, and Author of ‘The Action of Light- 
mng ” (Lockwood) INSPECTS Buildings of a!l kinds, and ADVISES 
in regard to ther Defence from LIGHTNING STROKES —13, 
Windsor Terrace, Newcastle on-T ne 


WANTED.—A Teacher of GEOLOGY, 


PHYSIOGRAPHY, and METALLURGY for Classes in connection 
with South Kensington None need apply who do not possess Teacher s 
Certificates —Address, giving Age, ‘Testimonials, &c, to “ALPHA,” 
Birkbeck Institution Bream’s Buildings, Fetter Lane, E.C 


SCIENTIFIC ART. 


DIAGRAMS FOR SCIENTIFIC LECTURES AND 
ILLUSTRATIONS FOR SCIENTIFIC WORKS 








Carefully and neatly executed from Descriptions, Sketches, or Objects, by 


Mr W S DUNCAN, 22, Delamere Terrace, Bayswater 
TO CAREFUL PEOPLE —A Lady’s Sea- 


side HOUSE will be let for the Summer Two Sitting rooms, five Bed- 
rooms, Piano, and Books Housekeeper acts as Cook Tenants bring 
Housemaid Rent, Five Guineas a week Apply to the HOUSEKEEPER, 
9, Hubert Terrace, Dover 


DUDDINGSTON MANSE, EDINBURGH, 


by ARTHUR’ F SEAT —TO BE LET for August and September, well 
furnished, three Sitting-rooms, four Bed ooms, tuo Dressing rooms, and 
Servants’ Rooms Stabling, and a lovely Garden looking on the Loch 
—Apply to Rev J H PATON, at the Manse 





TO BE LET ON LEASE.—A Small House 


in the best part of ST JOHN'S WOOD, near LORD’S CRICKET 
GROUND Contains on ground-floor four reception rooms, one of 
which was built for and has been used as a studio, kitchen and offices 
Oxy first floor four bedrooms, bath-rcom with fitted bath, hot and cold 
Water Servant’s staircase The house 15 in excellent repair, and the 
drainage has been put in order under the superintendence of a Sanitary 
Enginéer Rent £125 No premium Fittings and Fixtures to be 
taken For Cards to view apply to Wr. MiLLar, 8, Wellington Road, 
St Jchn’s Wood, and r4, Grafton Street, Bond Street 


NOTICE OF REMOVAL. 


THOMAS D RUSSELL, 
Late of ESSEX STREET, STRAND, 
Has removed his extensive Collections of@Geological, Petrologtcal, Minera 


logical, and Mi@roscopical Specimens to more convenient Premises at 
78, NEWGATE STREET, near the New General Post Office Address— 


THOMAS D RUSSELL, 
78, NEWGATE STREET, LONDON, EC. 


e DIAMONDS IN MATRIX. 


R C NOCKQLD, Diahond and Orlental Stone Cutter and Dealer, has 
on sale Specimens of the above, also Cut Precious Stones m all Colours 


Precious Stones valued and bought 
. ° 12, FRITH STREET, SOHO, W 





r 
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LIVING SPECIMENS FOR THE-MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 
who has last week sent to his subscribers Ophir ydium longipes, with drawing 
and description He has also sent out Luccinaria auncula, Grantia com- 
pressa, Spongi la fluviatilis, Leptodora hyalina, Plumatella repens, Desmids, 

Volvex, &c 
Weekly Announcements will be matle in this place of Organisms T B ıs 
supplying bg 
Specimen Tube, One Shilling, post free 
Twenty-six Tubes in course of Six Months for Subscription of £1 18, 
or Luctve Tubes for tos 6d 
Portioho of Drawmegs, Ten Parts, rs each 


SKELETON OF FROG carefully pre- 


pared, 4s , post free e o i 
E WADE WILTON, Northfield Villas, Leeds 


NOTICE TO ASTRONOMERS 


MR G CALVER pegs to state that he row exhibits at the International 
Exhibition, Crystal Palace, an EQUATORIAL with ro inch Speculume It 
is @ rew arrangement with column pedestal, clock inside, the fhiost complete 
and superior Instrument ever offered 

Also, shortly o be eahibited, an EQUATORIAL with 20}-1nch Speculum, 
with mounting, &c, suitable for large Instruments In these Instruments 
there is the most perfect and easy control over all the motions 


Full Particulars on application to 
G CALVER, Widford, Chelmsford 
i i ee me re gma 
MINERALS — The Executor of the Late 


R Taurine, of Lostwithiel, will be happy to ccmmunicate with Col- 
lectors of Cornish and other Minerals Address, 25, Pacdingson Green, 
London, W, where a selection from Mr ‘Tat LING’S „Stock may be 
viewed 


is ea ee ee eer 
MINERALOGY AND GEOLOGY. 


The following New Minerals have just arnved ~BORRICHITE, 
FRIGIDITE, PITTKOIT, also Goon BARRANDITE, STEPHANITE, 
ARGEWTOPYRITE, CYCLOPITE, ROMEITE, ENARGIIE, NA- 
TIVE SILVERS, ARGEN TITE, PYRAGGYRITE, &c , &c 

VERY FINE “SHERRY-COLOURED” TOPAZES P 

A Large Series of RCCKS, also MICROSCOPIC SECTIONS of the 
same ps 

Lists on Application * Hammers, Chisels, and Hammer Straps 


PRIVATE LESSCNS AND EVENING CLASSES, 
BLOWPIPE CASES AND ABPARATUS Catalogues free” 


SAMUEL HENSON, 
217, STRAND, LONDON, 
Opposite Norfolk Street 


ROCK SPECIMENS 


AND ROCK SECTIONS FOR MICROSCOPIC EXAMINATION 
The Largest Stcck and Greatest Variety in London. 
New Lists Now Ready 


Collections and Single Specimens Ali Examples are well and carefully 


authenticated 
Sectaity —Large and carefully-cut Reck Secticns from well authenti- 


cated Specimens Prof James Geikle says ‘' These are the largest and 
best-cut sections mad@by any one in Engiand ” 


JAMES R GREGORY, 
Geologist and Mineraloerst, , 
88, CHARLOITE STREET, FITZROY SQUARE LONDON. 


NEW CATALOGUE OF MINERAL 
e SPECIMENS. 


Arranged for the selection of Single Specaamens, &c with Prices This 
Last contaras near y all of the New Species described during the last few 
years, also many discovered at n@® localities ‘Twenty four pages Posi 
Free for Two Stamps Also New Lists of Rare Mmerals, Rock Specimens, 
Geological Apparatus, Collections, Egamgners, Books, and Microscopic 


Sections of Rocks 
JAMES R GREGG@RY, ° 
Mineralogist and Geologist, 


88, CHARLOTIE STREET, FITZROY SQUARE, W 


STANDARD 


COLLECTIONS AND APPARATUS 
e FOR TEACHING 


GEOLOGY AND MINERALOGY, 
CATALOGUE POST FRE 





In the Press et ae ee 
CHARACTERISTIC BRITISH FOSSILS. 
POST FREE, 6g 

N B —As only a limited number of Copies will be issued orders should b 
sent on at once to avoir] disappointment 
THOMAS J QOWNING, 
38, WHISKIN STRE ETa LONDON, EC (over Quartet of a Century} 


x ; 
June 12, 1884] 
Sale by Auction. 


VALUABLE BIRDS’ EGGS 
MR J C. STEVENS has received Instruc 


tions from Mr Eowyrp BiboweLL to sell by Auction at his Great 
Rooms, 38, King Street, Covent Garden, on MONDAY, June 23, at 
half-past x2 precisely, a large number of Birds’ Eggs, many of them 
taken by WoLLEY, WHE® LWRIGHT, TRISTRAM, and other well-known 
Collectors 

On view the Saturday prior and Morning of Sale, and Catalogues had 


NORTH BRITISH AGRICULTURIST, 
the onty Agriculural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others im.erested mn the 
management of land tnfougMout the United Kingdom 

The AGRICULTURIS] ıs published every Wednesday afternoon 1 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week 

Thespecial attention of Land Agents 1s directed tothe AGRICULTURIST 
. pace the best existing Papers for Advertising Farms tobe Let and Estates 

& pale 

Ad ertisers addressing themselves to Farmers will find the AGRICUL. 
TURIST a first-class medium for reaching that Class 

Price 3¢ By post 34¢ Annual Subscription, payable in advance, 14s 
no ae High St, Edinburgh, and 145, Queen Victoria St , London, 





Money Orders payable to Charles Anderson, Jun, Edinburgh. 


LA SEMAINE FRANCAISE: a Weekly 


Newspaper and Review in the Wrench Language Politics, Literature, 
Science, Art, Varieties, Notes Price 2¢, through Booksellers, and at 
thë Railway Bookstalls Offce, 441, Strand, W C 
LA SEMAINE FRANCAISE: Journal Fran¢ais pour 
a l'Angleterre Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes Un exemplure par la poste, z$ entimbres poste Abonne- 
ment franco par la posteun an ros rod , six mo's, 35 5d Prix 2d 
chez tous les libratres et aux gares des chemins de fer On s’abonne 
aux bureaux, 441, Strand, Londres, W C 


LA SEMAINE FRANCAISE —“‘La Semaige Fran- 
çaise * has been brought @ut in London for the benefit of those English 
readers who may wish to study contemporary French from all pomts of 
view, instead of confining their reading to one particular Gallic print 
It certainly merits success ”—Grafpkec 


LA SEMAINE FRANCAISE—* The numbers before 
us are full of good things It will be far better for most than any 

= one of the best papers published in Pays itself We are much pleased 
with the character of 1t, and beheve it will be highly valued m all those 
many households where French 1s cultivated ‘The printing 1s very well 
done ”—Queen 


TERMS OF SUBSCRIPTION — s d 
Three Months ‘ 2 9 
Six iT} . * cry 5 5 
Twelve , : A . Io 10 
POO payableto A CRISTIN 
i Publıshang Office, 441, Strand, W C. 





LELECTRICITE: 


Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes 


REVUE HEBDOMABAIRE, 


Scientifique, ilustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les e®positions électriques, et de tous Tes 
progrès de électricité 


Comité de Rédaction, ARMENGAUD JEUNE, 


Président , 
A. BERTHON, E BOISTELSF BOREL, 

R de COULON, W de FONVIELLE, L, MAICHE, 
A. de MERITENS, D® MONNIER, D NAPOLI 
Subscreption Yegzly, 205 , Sıx Months, 10s. 

Agency for England and Colonies— 
LE FEVRE,AND CO., ENGINEERS, 


26, BupGE Row, CANNON STREET, LONDON 
Specimen Copy sent post free 


THE ENTOMOLOGIST’S MONTSALY 
MAGAZINE. 


Prce Sixpence, Monthly, 24 pages Svo, with oco®sional Illustrations 
Conducted by C G Barrerr, J] W Dovrenss, R McLacutan, FRS, 
E C Rye FZ6,E Saunpers, FLS,and H T Srarmron, F RS 

This Maganne, commenced in «864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles o 

Subscription-~Six Shillings per Volume, post free The volumes com- 
mence with the June number in each year 

Vols I to VI\(strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increised price of ros each, the succeeding 
vols may be had separately or igpether at 7s anch 

London JOHN VAN VOORST, r, Paternoster Row 

N B —Communmication., &c , should begseryy the Editors at the above 

address 


- 


NATURE 


ñ 


Just Published, Part VIII 96 pp 16 Plates, Imp 8vo, Price r2s 


THE FISHES of GREAT BRITAIN and 
IRELAND By FRANCIS DAY, FLS and FZS Tobe com- 
pleted ing Parts Part IX in November @ ° 

WILLIAMS & NORGATDE 14, Hennettastreet, Covent Garden, I ondon z 

and 20, South Frederick Street, Kdinburgh, 


KOLBE’S INORGANIC CHEMISTRY 
In Crown 8vo, pp 622, with a Coloured Table of Spectra and 66 Wood 
F ngravings, price 7s 6d, Cloth 
A SHORT TEXT-BOOK OF INORGANIC 


CHEMISTRY By Dr HERMANN KOLBE, Professor of Chemis 
try in the University of Leipzig Translated and Edited from the 
Second German Edition by 1 5 Huxprince, PhD, BSe {ond ), 
Professor of Chemistry and Physics in the University College of Wales 


Aberystwith 
Iondon LONGMANS & CO 


Now Ready, 8vo, Sewel, 4s 6 , Cloth, 5s 
A LIST ofthe DIORNAL BIRDS of PREY. 


With References and Annotations also 1 Record of Specimens Pre- 
served in the Norfolk and Norwich Museum By JOHN HENRY 
GURNE? 

JOHN VAN VOORST, 1, Paternoster Row 


THE AUTOTYPE COMPANY, 
74, NEW OXFORD STREET, WC 


THE AUTOTYPE FINE-4RT GALLERY displays 
a noble collection of Facsimtles from the Drawings of the Great Masters 
preserved in the Natu nal Galleries cof Europe, with a choice selection 
from the Works of Contemporary Artists-~Poynter, RA, Dyce, R A, 
Ford Madox Brown, Burne Jones, Rossetu, F Shields, H Schmalz, 
Cave Thomas, P G Hamertun, &c 

SIR JOSHUA REYNOLDS —284 Examples of this 
Master fr m rare Pnnts in the British Museum, mcluding 39 Subjects 
now in the Gros, enor Gallery Exhibition 

To adorn at little cost the Walls of Home with Artistic 
Masterpieces visit the AUTOTYPE FINE-ART GALLERY, 74, 
New Oxford Street, we 

AUTOTYPE in RELATION to HOUSEHOLD ART, 
with 3 Illustrations 21 pp , free to any address 

Fine-Art Catal gue, 124 pp , price 6d post free 
THE AUTOTYPE COMPANY 


Se ta 


TURNER’S “LIBER STUDIORUM,” 


Reproduced in Facsımtle by the AUTOTYPE Process, and accom- 
panied with Notices of each Plate 
By the Rev STOUPFORD BROOKE, MA 


Publishing in Three Volumes, each contaimng Twenty-four Illustrations, 


price Four Guineas per Volume Vol JI now ready, containing — 

The Story of Europa Inverary Pier Lauffenbourgh 

Bridge in Middle Dis- Inverary Castle and Calais Harbvur 
tance Town Coast of Yorkshire 

Woman with Cymbals Fhnt Castle Ruizpah. 

ttmdoo Ablutions Stack-yard and Horses Watercress Gatherers 

F nreville Savoy Farmyard with Cock Juvemle Tricks 

>ource of the Arveron Fifth Plague of Egypt St Catherine Hill 

Alps from Grenoble Greenwich Hospital Morpeth 

Ben Arthur Interior of a Church 


Detached Plates of this Edition of the ‘‘ Liber,” with the Commentary 
appertaining, are sold at 3s 67 each 

Pubhshers The AUTUTYPE COMPANY, LONDON , Henry Sotheran 
& Co, Londor and Manchester 


THE BREWERS’ GUARDIAN.. 


A Fortnightly Paper devoted to the Protection of Brewers’ Inte ests, 

Lacensing, Legal, and Parhamentary Matters 

REVIEW OF THE MALT AND HOF TRADES , AND WINE AND SPIRIT TRADE 

ECORD 

The Organ of the Country Brewers 

“The Brewers’ Guardian ’’ 1s published on the evenings of every alternate 

Tuesday and ıs the only journal officially connected with Brewing interests 

Subscmption, 16s 6d per annum, post free, dating from any quarter-day 
Single Copies, rs each Registered for transmission abroad 

Offices—5 Bond Court, Walbrook, London, E C e 





On the 1st of every Month, price Sixpence 


THE ENTOMOLOGIST: ° 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Joun T CARRINGTON, 


With the Assistance of 
Freperick Bonp, FZS Joun A Power, M D 
Epwarp A Fire, F L.S J Jenner WEM, F LS 
F BucHayan WuiTE M D 
Contams Articles by well-known Entomologists on all Branches of the 
Science; on Insects injurious or beneficial to Farm or Garden, Notes on 
Habits, Life Histories, occurrence of Rarities, &c. , there are Monthly 
Lists of Duphcates and Desiderata æ 
Numerous Woopcur ILLUSTRATIONS, te the printing of which especia) 
attention is given, and occasional LITHOGRAPHE® and CHROMO-LITHO 
GRAPHED PLATES ° 
SIMPKIN, MARSHALL, & CO , Stationers’ Hall Court 
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DEMY 8vo, CLOTH, ILLUSTRATED, 2%, P 


THE NEW PRINCIPLES OF NATURAL PHILOSOPHY. 


With an Answer to Prof. Huxley on “The Laws of Motion” Also, 


AN ANSWER to “NATURE” Price One Penny. AN ANSWER to “KNOWLEDGE”: Price One Penny. 
ANSWERS to the “‘ATHENAZUM,’ and others Price One Penny. 


By WILLIAM LEIGHTON JORDAN, FRGS., ° 
‘‘Everything Mr Jordan wnites 1s sure to be bnilliant and genious His mathematical arguments are very clearly expressed.” 
—Publre Opinion, on The Winds and their Story of the World, now included in The New Principles of Natural Philosophy. 

s | Lhe author of this book gives us a new Principia Stull, the book is the production of a man thoroughly well up in his own 
subject, and many others collateral with it It 1s one that may be safely commended to the study of all who are interested ın the 
subject of ocean currents ”-——/ro#, on The Ocean, tts Tides and Currents and ther Causes e 

‘Here we have the vulnerable pomt of Dr Carpenter’s modified resuscitation of thé old theory of octamic cneplation clearl 
indicated, and a home-thrust of clear sound reasoning fairly delivered through ıt As this point 1s the very heart of Dr Carpenter's 
contribution to the subject, the thrust ıs fatal Itas followed by a further and equally clear and able discussion of the details of 
Dr Carpenter’s aiguments, and of the theories of Maury, Rennell, Herschel, &c This chapter of Mr Jordan’s book 1s really 
excellent, and woithy of careful 1eading "Quarterly Journal of Sctence, on The Ocean 

The Chapter alluded to in the above notice and others of a contioversial character have been republished in Zhe New Principles 
of Natural Philosophy, as they will not appear in a new edition of Thé Ocean, which is now being prepared for publication with 
additional charts and diagrams : 


London: DAVID BOGUE, 3, St Martin’s Place, Trafalgar Square, W.C 








THE SCIENTIFIC RESULTS OF THE VOYAGE OF HMS Verlag von GUSTAV FISCHER in JENA 
“CHALLENGER ” 
Now vam “ Physics ani chemii, e ; yn mamergas oes and Soeben eychienen 
t trat t ut E to 
Price 219, Cloth OTAPI Ana VOMON ee ee MONOGRAPHIE DER GATTUNG 
REPORT ON THE SCIENTIFIC RE- EPILOBIUM s 
SULTS of the VOYAGE of HMS “CHALLENGER” during the b 


YEARS 1873 6, under the command of Captan G S Nares, RN, 


vo 
FR A , and Fapta E Tooman RN Paperen under the pon f z p 
intendence of the late Sur THOMSON and now of JOHN r N 
Murray, F R S E, one of the Naturalists of the Expedition Prof C HAUSSKNECST 
*.* This Volume may also be had in Three separate Sections, forming ® Mit 23 Stemdruchtafeln und Verpreitungstabelle 
Parts XXVI to XXVIII of the entire Work, as below — pa Mark 
XXVI ‘Report on Researches into the Composition of Ocean Water,” ER ADARE 
by Prof W DITIMARR FRS Prcegs 6d 
XXVII “Report on the Specific Gravity of Samples of Ocean Water,” m 


sxy by JT Bia M ane FRSE foe a oe i ‘ s 
“ Report on the Deep Sea Temperature of Ocean Water,” taken 
by the Ormcrrs of the EE SIFON Price 8s 6a DIE LEBEN SVE RHALTN ISSE DER. 
Printed for H M Stationery Office Published by Order of H M Govern- 





ment sold by Longmans & Co, John Murray, Macmillan & Co , Simpkin OXALISARTEN. 
& Co, Trubner & Co, E Stanfosd, J D Potter, and Kegan Paul & 2 
Co, London, A & C Black and Douglas & Fouls, Edinburgh , and by ON 
A Thom & Co and Flodges, Figgis, and Co, Dublim Dr FRIEDRICH HILDEBRAN D, 
This Day, Crown 8vo, Price ras 6d’, cloth Professor der Botanik an der Universitat zu Freiburg 1/Br 
A TREATISE on EARTHY and OTHER Mit 5 hthographischen Tafein i 
MINERALS and MINING Bv D C DAVIES, FGS Uniform P 8 Mark 
with, and forming a Companion Volume to, the same Author’s “ Metall POIS: ITO MIAT 


ferous Minerals and Mining ’ Waith numerous Iliustratrons 
CROSBY LOCKWOOD & CO, 7, Stationers’ Hall Court, London, E C 


This Day, Crown 8vo, Price 3s 6d , cloth DAS BOTANISCHE #RACTICU M, 


The BLOWPIPE in CHEMISTRY, MINE- 
RALOGY, and GEOLOGY Containing all known Methods of 


roy - 





Anleitung zum Selbststudium der mikroskopischen Botanik fur Anfanger und 


Anhydrous Analysis, many Working Examples, and Instructions for Forgeschnttnere fit 182 Holzschnitten 
making Apparatus By Lieut -Col W A ROSS,RA,FGS With 
120 Jllustrations i YON 


CROSBY LOCKWOOD & CO 3 73 Stationer’s Hall Court, London, EC Dr EP UARD STRASBURGER, 





Now ready, Demy 8vo, with 23 Full-Page Plates and very numerous Psofessor der Botamk angyder Universitat Bonn 
= 


e Illustrations in the Text, cloth, 18s 
A PRAGTICAL TREATISE ON ELEC- Preis broschtert 14 Mark, gebunden 15 Mark 
TRIC LIGHTING By J E H GORDON, BA, MSTE, 
Member ‘of the Intemational Congress of Elegtrlaane, Pana, 88>] BY REOTANY IN KINGS SOLLEGE 
rales airy aed beanie i Author of “A Physical Treatise on Elec- With's7 Engravings, Fcap 8vo 3s ód 


è “ Without doubt it 15 the most valuable work on electric hghting that has | THE ST UDEN wS GUIDE TO SYS- 


yet appeared "-——Hilectriczan 
“The student of electricity and the electrical engineer will find this a very Doce e ee meluding the Cea of Plants and 
e 


able and useful work Itis all that ıt claims to be, ‘a practical treatise,’ 
and yet the subject is treated in a thoroughly @ientific manner throughout ” 
Sheffield Independeng, 


London SAMPSON LOW, MARSTON, & CO , 188, Fleet Street, E C 





With 660 Engravings, Fcap 8vo 75 6d 


THE STUDENT’S GUIDE TO STRUC- 


SOME PROPOSITIONS IN GEOMETRY TURAL, MORPHOLOGICAL, and PHYSIOLOGICAL BOTANY 


By JOHN HARRIS Part First Elementary Propositions Part ° 
ee Tnsection of the Angle by two distmct methods Part Third Fourth Edition, with 1185 Engravings, Crown 8yo 158 


Qua@atrix and Lunar Analysis Part Fourth Duplication of the Cube A MANUAL OF BOT AN Y, including the 


tion of the Circle 
Fart Fifth Geometrical Quadrature and Rectihea s Structure, Functions, @lassification, Properties, and Uses of Plants 


Quarto Thirteee Shillings and Four Pence 
WERTHEIMER, LEA, & TO, Circus Place, London Wall London J and Ag CHURCHILL, x1, New Burlington Street 
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SUBSCRIPTIONS to “ NATURE.” 
n s d 


Yearly . . 28 o 
Half-yearly oe » 14 6 
Quarterly. . ki , 7 6 


To the United Statés, the Continent, and all places 
within the Postal Union :— 


s d 
Nearly oa e aa wee. a a G 
Half-yearly diae ea “et: er G 
Quarterly . “ ; e «arto 


-CHARGES for ADVERTISEMENTS 


Three Lines ın Colugin gs 62 od, per Lacat 
hg $ 
One-Eighth Page, or Quarter Column .. . 0 18 6 
Quarter Page or Half a Column . . . 115 0 
Half a Page, ora Column . + © »« 350 
Whole Page . ee 6 60 
Post ORe Orders payable to MACMILLAN & CO 
OFFICE 29, BEDFORD STREET, STRAND, W.C 


Biavy of Societies 


LONDON 
® THURSDAY, JUNE 12 


Roya Society, at 4 —Election of Fellows 
MATHEMATICAL SOCIETY, at 8 —-Note on the Induction of Electric Currents 
ina Cyhnder placed across the Lings of Magnetic Force Prof H Lamb 


a FRIDAY, JUNE 13 


ROYAL ASTRONOMICAL Society, at 8 
Roya. INSTITUTION, at 9 —Researches on Liquefied Gases Prof Dewar 


SATURDAY, JUNE 14 


Puysicau Society, at 3 —€\periments on the Velocity of Sound m Tubes 
D J Bilakley-~-A New Apparatus for Colour Combinations H H 
Hoffert —-Thermal Relationship between Water and Certain Safts B 
Illingworth and A Howard 

Roya Botanic SOCIETY, at 3 45 

QuEKETT MIcroscorIcAL CLUB, at 8 


TUESDAY, JUNE 17 « 

ZOoLoaicaL Socrzry, at 8 30--On the Employment of the Remora by 
Native Fishermen on the Kast Coast of Africa Frederick Holmwood — 
Fiffther Notes on Whitehead’s NutBatch R Bowdler Sharpe —On the 
Mundz Collected in Central Peru by M Constantin Jelskr Oldfield 
Thomas —On New Asiatic Butterflies of the Genus Teracolus Col C 
Swinhoe, FZS 

STATISTICAL SOCIETY, at 7 45 


WEDNESDAY, June 18 


Rovat METEOROLOGICAL SOCIETY, at 7 —The Equinoctial Gales—Do they 
occur in the British Isles? Robert H Scott, FR S—On the Physical 
Significance of Concave and Convex Barographic and Thermographic 
Tracee Hon Ralph Abetcromby —Maritime Losses and Casualties for 
1883, considered in connection with the Weather Charles Harding ~The 
Helm Wind Rev Joseph Brunskill —Clmate of the Delta of Egypt in 
1798-1802 during the French and British Campaigns W T Blach 


THURSDAY, JUNE x9 

Roya SOCIETY, at 4 30 

LINNEAN Sociery, at 8 —Flora®of Madagascar 
Ceelacanthus from the Yorkshire Cannel Coal 
ment of the Lady Fern C T D 
Naples A G Bourne > 

CHEMICAL SOCIETY; at 8 —On the Magigpe Rotation of Chemical Bodies 
in Relation to their Composition and stitution Dr Perkin, F RS — 
On the Effect of High Temperatures on Petroleum Hydrocarbons Drs 
Armstrong and Miler —On Nitrification, Part3 R Warrington 


NON-MAGNETISABLE WATCHES, 


WATCHES which cannot be f G@AGNETISED,”’ c8nstructed at 
the recommendation of W Crooxss, Esq, F RS, and as exhibited at the 
Electrical Exhibition, Paris a e 

E DENT & CO, Makers of the Primary Standard Timekeeper of the 
Royal OMervatory, Greerfvich 

Only Addresses —6x, Strafid, and 34, Royal Exchange, London 
N B —Watches can be converted to this plan, 


BEST BLACK INK : KNOWN. 


DRAPERS. INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PR DUCED 
Writing becomes a pleasure when this Ink 1s used It has been adopted 
by the principal Ban®, Public ¢ oc and Railway Comranies throughout 
reland, 

It writes almostinstantly Full Black | Flows easly from the Pen 
Does not corrode Steel Pens Blotting-paper may be applied at the 
Iscleanly to use, and not liable te Blot moment of writing 
Can be obtained in London, through Messrs BARCLAY & Sons, Farring- 
don Street, W Epwarps, Old Change, F Newsery & Sons, Newgate 
Street, J Austin & Co, Duke Street, Liverpqpl, and to be had of all 
Stoners 
a REWLEY & DRAPER (Lingted) Dublin 


% G Baker —Species 
J W Davies —Develop- 
ruery —Remarks on Marne Fauna of 











LIGHTNING CONDUCTORS 


Experience, accumulated since the time of Benjamin rankin, pgor es 
conclusively that a Conductor made of Copper of adequate size 1s tre Fest 
of allapphances for the protection of every description of building from the 

destructive effects of Iightaing 


NEWALL & CO’S 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As apphed to all kinds of Buildings and Shippimg ın all parts of the world 
with unvarying success, is the most Trustworthy, most Effective, and ako 
the Cheapest Conductor ever offered to the Public 


R. S. NEWALL & CO., 
130, STRAND, WC , 7, NEW QUAY, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW 
MANUFACTORY—GATESHEAD-ON-TYNE. 


H. & E J DALE, 
MANUFACTURING OPTICIANS 
AND ELECTRICIANS 


Come ed 


PATENT MULTIPLEX CAMERA to carry 
13 Dry Plates 
A PERFECT Apparatus ror Tourists 
(Cheaper and better than Double Backs) 
llinstrated Circular Post Free 


Complete Photographic Sets of High Quality, 
with Multiplex Camera, from £5 5s 


Ilustrated Catalogue, 4 Stamps Electric 
Catalogue (100 pages), 4 Stamps 


26, Ludgate Hill, London, EC 


SANDERSON & Co, 


Sole Inventors of the Solid Copper Tape 


LIGHTNING CONDUCTOR 


In Continuous Lengths, without Jomts as supphed by them to Her Majesty's 

Government and the Colomes, the Italian GovernmefM the Argentine Re- 

public, and other Foreign Governments , the Royal Courts of Justice, Strand, 
the Houses of Parliament, &c 

Chimney Shafts Repaired, Hooped, Rated, Pointed, or Straightened with- 

out Stoppage of Works Tuightnming Conductors Inspected and Tested by 

Experienced Electricians Electric Bells, Speaking Tarhes, &c , fitted om 
the most Improved Principles 


LEADENHALL HOUSE, tror, LEADENHALL STREET, EC 


TIME BY TRANSIT. 


TRANSIT INSTRUMENTS OF BEST QUALITY, 
£7 tos od, £9 178 6d, and £13 13s od, 
Jnstruments sent on Approval 


Latimer Clark’s Manual of the Use of the 


Transit Instrument for obtaimng Correct Time, 1s , Treatise, ss , and 
Tables by which any Perscn may obtain Accurate Time by a Simple 
C bservation without calculation es 6a per annum 


PAMPHLET FREE ON APPLICATION 
A J. FROST, 6, Westminster Chambers, Victoria Street, SW * 


HOLLOWAYS:OINTMENT fiae 
$ > 
ee J 4 te. ae 2 ee E REMEDY 
For BAD BREASTS, OLD WOUNDS, and SORES, If 
effectually rubbed on the Neck and Chest, 1t cures SORR 
THROATS, BRONCHITIS, COUGHS and COLDS; and, for 
GOUT, RHEUMATISH, ond gil Skin Diseases ıt is unequalled, 


HOW & CO’S 
Geological Transpérencies for the Lantern. 


Descriptive Catalogue on Application 


WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS 


HOW & CO’S POCKET MICROSCOPE LAMP, 8: 6d. 


MICRO-PETROLOGY —Sections of Pitchstones, Obsidians, Granites, 
Syenites, Diorites, Gabbros, Dolentes, Basalts, Tachylites, Tythytes 
Andesites, Porphyrites, Rhyolites, lavas, AShes, Gneiss, Schists, Lime 
stones, &¢ price xs 6d eac 


JAMES HOW & CO, 73, FARRÎNGDON STREET, LONDON 
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SECOND EDITION, 
* GRIFFINS 


CHEMICAL HANDICRAFT. 


PRICE 4s 7d, POST FREE 


A CATALOGUE OF CHEMICAL APPARATUS 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp , Tlustrated with 1,600 Woodcuts, 
Most Complete and Cheapest List of Apparatus 
JOHN J. GRIFFIN anv SONS, 22, GARRICK STREET, 


LONDON, W.C 
Y } GOLD MEDAL, 
FR S CALCUTTA, 1884 
tt Pure Cocoa "CHAS A 
C O O O A Caweron, Analyst for Dublin 
‘Strictly pure, easily assimilated ” 
—W W STODDART, Analyst for fa K i R AC ; 
Bristol 
Nineteen Prize Medals Awarded. 

x6s per Ann, acs Post Free 


DER NATURFORSCHER. 


Wochenblatt zur Verbreitung der Fortschritte m den 
Naturwissenschaften 
Herausgegeben von Dr WILHELM SKLAREK 
A Weekly Periodical devoted to Natural Science 52 Nos,26s Spec- 
men Numbers may be had through anv Foreign Bookseller 1884 will com- 
mence the XVIIth volume 


Berlin DUMMLER, 77, Charlottenstrasse, S W , and all Bookse lers 


MACMILLAN’S MAGAZINE. 
No 296 For JUNE 
Price One Shilling 


CONTENTS 

: on Under the Shadow of the Sphinx ” 

~‘ Juventus Mgodi ” By the late Charles Kangslev 

** Metssonter 
4 —t Cookery under the London School Board ” 
s ~" Art and Life a Dialogue” By DT 
6 -—-“‘In a Greek Family to day®™ 
Ip meni f aa py Place "By the Author of “ For Percival ” Chapters 

| a 
8 =- Review of the Month ” 
MACMILLAN & CO, LONDON 














With numerous Illustrations, Crown 8vo, 3s 6d 


POLARISATION OF LIGHT By W 


SPOTTISWOODE, LL D , late President of the Royal Society, &e 
New Edition [Nature Serres 
MACMILLAN & CO, LONDON 
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* 64, CORNHIBL 
PERILS ABOUND ON EVERY SIDE 
THE 


Railway Passengers’ Assurance Company 
INSURES AGAINST 

ACCIDENTS OF ALL KINDS—~—ON LAND OR WATER 

AND HAS 
THE LARGEST INVESTED CAPITAL, 
THE LARGEST INCOME, 
AND PAYS YRARLY 
THE LARGEST AMOUNT OF COMPENSATION 
Of any Accidental Assurance Company r 
ChairmanHARVIE M FARQUHAR, Esc 
Apply to tbe Clerks at the Railwa} St&tions, the Tocal Agents, or 

West-Enp Orrice -~8, GRAND HoT BUILDINGS, CHARING Cross, 

or at the 


Head Office —64, CORNHILL, LONDON, EC 
WILLIAM J VIAN, Secretary 


By LIONEL S. BEALE, F RS, Professo: 


of Medicine in King’s College, London 


SLIGHT AILMENTS , their Nature and Treatment, gs 

HOW $ uan with the MICROSCOPE qoo Plates 
ons 

The MICROSCOPE ın MEDICINE 86 Plates ars 

BIOPLASM an Introduction to Medicine and Physmlogy 6s 6g 

PROTOPLASM, or, Matter and Life [A New Edition preparing 

DIAGNOSIS and TREATMEN4 of URINARY DISEASES 


21s (Harriso: 


[Preparing 
On LIFE and on VITAL ACO T 
The MYSTERY of LIFE 3s ° 
LIFE THEORIES and RELIG “LOUS THOUGHT ss 6d ; 
The “ MACHINERY” of LIFE as 
DISEASE GERMS (Soiled Copies only ) 8s 6g 
KIDNEY DISEASES, &e [4 New Edition preparing 


London J &A CHURCHILL 


THE ZOOLOGIST 


A MONTHLY acetate OF Seer HISTORY 
Third Seres, Edited by J E HARTING, ELS, EZS, Member of the 
Briysh Ornithologists’ Union , contains — 

O iginal Articles by wel'-krfown naturalists in every branch of zoology, 
habit of au:smals, arrival and departure of migratory birds, occurrence o' 
rare birds, distribution andamigratwn of British fresh-water fish, nu@® o! 
rare marme fish local aquaria, British reptides, British jand and fresh. 
water mollusca with remarks on the haunts and habits of the species and 
other matters of general interest to those who delight in natural history 
Reports of the Linnean, Zoological, and Entomological Societies Reviews 
of natural history books Occasional translations from foreign zoological 
journals of important and interesting articles in various branches of zoology 
There are occasional woodcuts 

JOHN VAN VOORST, x, Paternoster Row 


The MORPHOLOGY of the SKULL.’ By 


W.K PARKER, FRS, Hunterian Professor, Royal College ol 
Surgeons, and G T BETTANY, B Sc, Lecturer on Botany m Guy’: 
Hospital Medica! School Illustrated Crown 8vo tos 6d 


MACMILLAN & CO , London 





The first part of a New Story by this popular writer appears in “The English Illustrated 
ee E 


Magazine” for Lune 
NOW READY, No IX,JUNE, Super Royal 8vo, Piice SIXPENCE, by Post EIGHTPENCE 


The English Sllustrated Magazine. 
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Frontispiece —“ MRS. SIDDONS” 
Engraved by THEODOR KNESING, fiom the Portart by Ton GAINSBOROUGH, R, A. 
TWO CENTURIES OF BATH 
With Illustrations 
DER TOD ALS FREUND 
By GEORGE DU MAURIER 
DRAWING-ROOM DANCES 
By H SUTHERLAND EDWARDS 
AN UNSENTIMENTAL JOURNEY THROUGH,CORNWALL (to be continued). 
© By the Author of “John Halifax, Gentleman ” 
THE AUTHOR OF “BELTRAFFIO” ä 
In Two Pats 
SONN ETS DAY AND NIGHT 
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> 


With Illustration by GEORGE DU MAURIER 
With Illustrations 
With Illustrations by C, “NAPIER HEMY. 


Part I e 


BY SEA AND LAND TO KIYOTO 


THE ARMOURER'S PRENTICES 
By CHARLOTTE M YoncE Chapters XVII XIX. . 


MACMILLAN & CO, LONDON” i 
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Messrs: MACMILLAN & C0’S NEW BOOKS. 


A NEW EDITION OF . 


LORD TENNYSONS WORKS. . 


Messrs MACMILLAN and CO have the pleasure to announce an entuely New Edition of the Works of Lord Tennyson. 

This Efhtion will be complete in Seven Volumes, exta fcap Svo, and will be issued in Monthly Volumes, puce Five 
Shillings each 

A Newly Engiased Pontiait, by G J Stopart, afte: a Photogiaph by RFJLANDER, will accompary Volume I 

A limited numier of Cepres will be printed on bist Hand made Paper Orders for this Edition will be taken, for Sets only, at the 
vate of 108 6d per Volume 

The Volumes will be published as follows — 


Vol I—MISCELIANEOUS POEMS Nextweek | Vol V—ENOCH ARDEN, and IN 


Vol IT—MISCELLANEOUS POEMS July MEMORIAM i eas October. 
Vol IIT—IDYLLS OF THE KING August Vol VI—QUEENMARY,andHAROLD November ° 
Vol IV—THE PRINCESS,and MAUD September Vol VII—THE LOVERS TALE, &c December, 
. NEW NOVELS NOW READY AT ALL THE LIBRARIES 
À BY MRS OLIPHANT BY F MARION CRAWFORD 
THE WIZARD'S SON. . A ROMAN SINGER. 
By Mrs OLIPHANT, Author of “Hester” 3 vols | By F MARION CRAWFORD, Author of “Dr Claudius,” , 
Crown 8vo 31s 6d ‘Mr Isaacs,” &c 2 vols Globe 8vo 12s 
“Very enjoyable Mis Oliphant has never given us “A masterpiece of nariative , m Mr Ciawford’s skilful 
anything better than he: picture of the society of the httle town | hands it 1s unlike any other romance in English hterature ”— 
of Sloebury "—Acardemy ° Times 
*‘Thys is assmedly the most original of Mis Obhphant’s “The story is full of exciting meident, and 1s told with 
works ”—Morning Post remarkable vigou and directness ”—Athencum 


maa aA etc 


EDITED BY THE AUTHOR OF “TOM BROWN’S SCHOOLDAYS ” 


GONE TO TEXAS. Letters from Our Boys. Edited, with Preface, 
by THOMAS HUGHES, QC Ciown8vo 45 ôd 
** As a singulaily unaffected and open narrative of pioneer life in the far south-west it 1s not without interest to the thousands of 


English famihes who arf anxiously asking themselves at the present moment, What are we to do with our spare boys? It 1s 
impossible not to admire the manliness of his simple story "— Pall Mall Gasette 


NOW READY, Ae SCHOOL EDITION IN FOUR PARTS, 2s 6¢ EACH 


THE WORKS OF ALFRED, LORD TENNYSON. Collected Edition. 


Revised throughout by the Author An Edition for Schools In Four Parts Crown 8vo 2s 6d eat 


UNDER TWO QUEENS. Lyrics written for the Tereentenary Festival 


z the S POME of Uppingham School By JOHN HUNTLEY SKRINE, Author of “ Upp.ngham by the Sea,” &e. 
rown 8vo 3s 


INVESTIGATIONS IN CURRENCY AND FINANCE. By W. 


STANLEY JEVONS, LLD, MA, FRS Illustiated by Twenty Diagrams Edited, with an Introduction, by H S$ 


FOXWELL, M A , Fellow and Lectmer of St John’s College, Cambridge, and Professor of Political Economy at University 
College, London Demy 8vo are 


ý THE ENGLISH CITIZEN 
A Series of SRort Books on his Rights and Responsibilities Edited by HENRY CRAIK, MA, LLD 


THE STATE IN ITS RELATION TO EDUCATION. By Henry 


CRAIK, MA (Oxon ), EL D (Glasgow) Crown 8vo 3s 6d 
NOW READY, NEW EDITIONS FOR 1884, PRICE 1s EACH, OR, BOUND IN CLOTH, 1s 6d. . 


DICKENS’S DICTIONARIES. 


DICTIONARY OF LONDON DICKENS’S CONTINENTAL ABC RAILWAY 
DICTIONARY OF THE THAMES GUIDE ıs published on the First of every Month Price 
DICTIONARY OF PARIS One Shilling & 


MANUALS FOR STUDENTS.—NEW VOLUMES. 


HEAT. By P. G. Tarr, M.A. Sec.RS.E, formerly Fellow of St. 


Peter’s College, Cambridge, Professor of Natural Philosophy in the University of Edinburgh. Crown 8vo 6s 


EXPERIMENTAL PROOFS OF CHEMICAL THEORY FOR 


BEGINNERS , By WILLIAM RAMSAY, Ph D , Professor of Chemistry in University College, Bristol 18mo 2s 6d, 


AN ELEMENTARY TREATISE ON SOLIB GEOMETRY. By. 


CHARZES SMITH, MA, Fellow and Tutor of ‘idney-Suss l Aut "P 
reae on Conic Sheis? Croo aoe : jo idney-Sussex College, Cambridge, Author of" An Elementary 


9 
MACMILLAN’S CLASSICAL SERIES NEW VOLUMES 


SALLUST—Bellum Catulinae. Edited, with Introduction and Notes, 


by A M COOK, M A, Assistant Master in St Paul’s School, Fcap 8yo 4s 6d $ 


HOMER—Odyssey. .Book IX. With a Commentary’ by J oun’ E. B. 


a MAYOR, M A, Professor of Lata and Fellow of St John’s College, Cambudge Fcap Wo, 25 6d. [Next week. 
MACMILLAN & CO.» LONDON, WG a. d 
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THE PATENT BOOK-SHELF FITTINGS, as usedin th PUBLIC LIBRARIES of LIVER- 
POOL, GLASGOW, BIRMINGHAM, &c.,, enable a nice adjustment of Shelves to be made without trouble, 

HOOKHAM PATENT PICTURGS LINE & FASTENERS afford the Most SECURE AND Easy means of hanging Pictures. 

CURRALL’S PATENT VENTILATORS secure a regular supply of fresh air, without draught, at a very small cost. 


. Lilustraticns and Partuulars sent POST FREE on Application to 


VILLIAM TONES & SONS, MOSELEY STREET, BIRMINGHAM. 
PRIZE MEDALS—London, 1851 , Paris, 1855 , London, 1862, Paris (Silver), 1867 , London, 1874 


‘t Is as nearly tasteless as Cod-Liver Oil 
k (Y can be ”—Zancet 
y ‘í No nauseous eructations follow after it 
P? 59 1s swallowed "—Meazcal Press wy "Sa! Gh We. 
P Bue écted It can be borne and digested by the most THE SPE Cl FIC FOR 


delicate , 1s the ONLY OIL which does not 


‘repeat ” ; and for these reasons the most N Fij R A LG | À 

efficacious kind ın use In capsuled bottles 

only, at 1/4, 2/6, 4/9, and 9/- Sold m 
ON TUESDAY NEXT WILL BE PUBLISHED, 


everywhere In bottles at 2/9, 4/6, and 1I/-, 
VOLUME XVII. (MOT-ORM) 


OF THE . : 


EN C Y CcLOP 4 DIA. o 
E L AA N NEC. 


EDITED BY 
Profs, THOMAS SPENCER BAYNES, LL.D, and W ROBERTSON SMITH, LL.D. 














e EDINBURGH ADAM AND CHARLES BLACK - 


bs Ga TO S'E COUI. 
In Casks, 12/6 per 9 gals In Bottle, 8/3 per doz Impl Pts * 


* Bottles charged 2'- per doz, and allowed at the same rate if returned , but they A 
à must be paid for with the Beer 
Neither sugar, saccharum, nor any of the many new Brewing Matenals are used in 









| the manufacture of the “6 N” Stout, it 1s Brewed entirely from the finest Malt and & 

Mope Flops, it is, toc, more hopped than Stout 1s generally , biraoa besides bemg very # 

Mere nutritious, it is an excellent Tomic and particularly suited for invalids, ladies nursing, or Be 

Daey anyone requir ng a good strengthening beverage It 1s a ‘ Sound Nutritious” Tonic, AE 
Ay and very much recommended by Medical men 


WALTHAM BROTHERS? 
THE “HALF GUINEA” ALE BREWERY, LONDON, SW 


EL ARVE Y AND PEAK, 
e? [By Appointment to the Royal Institution of Great Britarn, | 
SUCCESSORS TO W. LADD & CO., 
°° BEAK STREET, REGENT STREET, LONDON? W. 
” MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALY CLASSES HOR 
SCHOOLS, COLLEGES, OR PRIVATE RESEARCH, ° 


SEE EXHIBIT AT HEALTH EXHIBITION, EDUCATIONAL SECTION, ROYAL ALBERT HALL 
z ILLUSTRATED CATALOGUE, PRICE SIXPENCE, 


a a PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF @ 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic 
Sole Address—110, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 


° May be obtained of all Decorators Special Prize Megal, Sanitary Institute 
*award of Merit, International Medical and Sanitary Congress m Silver Medal, National Health Society, 1883 
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Of Nature trusts the mind which builds for aye.’'—WORDSWORTH 


[PRICE SIXPENCE 
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` THE “LOISETTIAN” 


SCHOOL OF MEMORY. 


INSTANTANEOUS MEMORY! 
ART of NEVER FORGETTING!) 
e DISCONTINUITY CURED!! 
A Physiological System, wholly unike Mnentontcs, using none of 
ats ** Localities,” “Keys,” “Pegs,” “Links,” or © Assoceations ” 


Dr ANDREW WILSON, FR SE, Editor of 
“Health,” says — i 
™ PROFESSOR LOISETTE’S SysTEM IS PHYSIOLOGICAL AND 
SCIENTIFIC IN THE HIGHEST DEGREE ” 


Mr. RICHARD A PROCTOR, Editor of ‘‘ Knowledge, 
in No 117, dated January 25, 1884, says — 

I HAVE NO HESITATION IN THOROUGHLY RECOMMENDING 
THE SYSTEM TO ALL WHO ARE IN EARNEST IN WISHING TO 
TRAIN THEIR MEMORIES EFFECTIVELY, AND ARE THEREFORE 
WILLING TO TAKE REASONABLE PAINS TO OBTAIN SO USEFUL 


A RESULT ” 
Any Book Mastered in One Reading 
Great Inducements to Correspondence Classes, 
Prospectus p&t-fi ee on applrcBtion to 


PROFESSOR LOISETTE, 
37, NEW OXFORD STREEP (opposite Mudie’s Library), LONDON 
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Ea ' FITTED, 
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All Sizes in Stock. 


SPECIAL 
* DETAILED LIST 
FREE. 
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$ 


OXFORD STREBT, WEST END, AND 
MANSION HOUSE BUdLUINGS, CITY, 
LONDON. 

MANUFACTORY—The Royal Plate and Cutlery Works, SHEFFIELD 


[All Rights are Reserved 
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THE “ECONOMICAL” FIELD GLASS 


This Bmocular has achromatic object-glasses 14 inch in diameter and 
sliding shades to shelter the obyect-glasses from sun or ram, and 3s fitted ina 
solid leather sling case, price $x 55 , sent free for £1 6s 6d 


Lilustrated Catalogue of Binoculars post free 
JOHN BROWNING, 63, STRAND, LONDON, W C. 


STANDARD METEOROLOGICAL INSTRUMENTS 
Z NEGRETTI 
ZAMBRA'S 

Sunshine Recorder. 


With Adjustments for ary 
Latitude, 


PRICE £12 12s od. 





A Supply of Divided Papers, for 
One Year's Use, 


£r 12s od 


hilustrated Price Lists Post 
Free, 


ETTI & ZAMBRA, 7 
Opticians and Scientific Instrument Makers 


To Her MAJESTY THE QUEEN, 
HOLBORN VIADUCT,, 
45, CORNHILL, & 122, REGENT STREET, L@NDON. 
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OWENS COLLEGE, MANCHESTER 


The Gouncil prose to appoint to Three Berkeley Fellowships of the value 
of £100 each for the year 1884 85 in one or more of the following subjects — 
r Classics 2 English Lahguage and Literature 3 History 4 Philo- 
sophy 5 Pure Mathematics e6 Apphed Mathematics 7 Engimeering 
8 Physics g Qhemistry 10 Biology (including Physiology) x1 Geo- 
logy Gncluding Palaeontology) 

The appointments will be made after consideraz1on of documentary evr- 
dence furnished by the applicants ‘The conditions of award and tenure will 
be forwarded on request 

Applications to be sent to the Registrar on or be“ore September 18 


J HOLME NIZHOLSON, Registrar 


THE YORKSHIRE COLLEGE, LEEDS. 


CHAIR OF PHYSIOLOGY 

The Council of the Yorkshire College, Leeds, wich which the Leeds School 
of Medicine 1s about to be incorporated, invite Applications for the Profes- 
sorship of Physiology Itis guaranteed that ‘he annual stipend from en- 
dowment with a share of the fees shall not amount to less than 4300 The 
duties of the appointment will begin on October r next 

Applications, with Testimonials, will be receivec on or before Wednesday, 
July 2, by the Srcrerary of the College, from whom further particulars 
may be obtained 


AN ENGINEER, aged 25, of Good Family, 


possessing considerable knowledge of Science, and having had experience 
im experimental work, seeks Employment as Assistant to a Gentleman 
engaged in Sctentific Research or Demonstration Salary Moderate — 
Address, X. Y Z, Office of NATURE, 29, Bed ord Street, Strand, W 


KING EDWARD VI.’S SCHOOL, BERK- 


HAMSTED, HERTS, 28 miles from Boston -~27 School Scholar 

ships four Exhibitions from the School Laboratory, heated 

Fam Bath, Fives Courts, & sof per Annum —Address, HEAD 
STER 


TO CAREFUL PEOPLE,—A Lady's Sea- 


side HOUSE will be let for the Summer Two Sitting-rooms, five Bed- 
rooms, Piano, and Books Housekeeper acts as Cook Tenants bring 
Housemaid Rent, Five Guineas a week —Apoly to the HOUSEKEEPER, 
9, Hubert Terrace, Dover 


DUDDINGSTON MANSE, EDINBURGH, 


by ARTHUR'S SEAT —TO BE LIT, for Aagust and September, well 
furnished, three Sitttng rooms, four Bed-roors, two Dressing rooms, and 
Servants’ Rooms Stabling, and a lovaly Garden looking on the Loch 
—Apply to Rev J Ņ Paton, at the Manse. 


NOTICE TO ASTRONOMERS 


MR. G CALVER begs to state that®he now exhibits at the International 
Exhibition, Crystal Palace, an EQUATORIAL w th ro inch Speculum It 
1s a new arrangement with column pedestal, clock mside, the most complete 
and superior Instrument ever offered 

Also, shortly to be exhibited, an EQUATORIAL with 204 mch Speculum, 
with mounting, &c , suitable for large Instruments In these Instruments 
there ıs the most perfect and easy control over al tne motions 

Full Particulars on application to 

G CALVER, Widford, Chelmsford 


SCIENTIFIC ART. 


DIAGRAMS FOR SCIENTIFIC LECTURES AND 
ILLUSTRATIONS FOR SCIENTIFIC WORKS 


Carefully and neatly executed from Descnptions, Sketches, or Objects, by 
Mr W S§ DUNCAN, 22, Delamere Terrace, Bayswater 


MINERALS AND STONE 
IMPLEMENTS 


Mr BRYCE-WRIGHT begs to call the attention of his Chents and the 
Public to his large series of 


e°MINERALS AND STONE IMPLEMENTS, 


e 

from which sangle specimens can be selected 
Elementary Collections of Minerals, Fossils, ard Rocks from £1 upwards 
N B—These Collections obtained the Prize dledal, 1862 


GENS AND PRECIOUS STONES OF EVERY DESCRIPTION 
BRYCE-WRIGHT, 


X Mine alogist and Expat in Precious Stones, 
204, REGENT STREET, LONDON, W 


NOTICE OF REMOVAL. 


THOMAS D., RUSSELL, 
Late of ESSEX STREZT, STRAND, 


Has removed his extensive Collections of Geological, Petrological, Minera 
logical, aggl Microscopical Specimens to“ more convenient Premises at 
78, NEWGATE STREET, neawthe New General Post Office Address— 


TROMAS D, RUSSELL, i 
78, NEWGATE STREET, LONDON, EC 








LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to >? 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 
who has last week sent to his subscribers Batrachospermum moniliforme 
with drawing and description He has also sent out Alcjonella fungosa 
Plumatella repens, Stephanoceros Eichornu, Leptodora hyalina, Volvon 
globator, Ophry diurn longipes, Ophrydiurn versatile, Desmids, Spirogyra, &c 

Weekly Announcements will be made in thy place of Orgafisms T B 1s 
supplying 
Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in course of Stx Months for Subscreption of £1 18, 
or Tuelve Tubes for ros 6a 


Portfolio of Drawings, Ten Parts, rs each 


Sale bp aition.. 


VALUABLE BIRDS’ EGGS 
MR. J C. STEVENS has received Jnstruc 


tions from Mr Epwarp Brpwett to sell by Auction at his Great 
Rooms, 38, King Street, Covent Garden, on MONDAY, Pune 23, at 
half-past r2 precisely, a large number of Birds’ Eggs, many of them 
taken by WOLLEY, WHEELWRIGHT, TRISTRAM, and other well-known 
Collectors. 


On view the Sa.urday prior and Morning of Sale, and Catalogues had 


FIRST-CLASS SPECTACLES, FIELD. 


GLASSES, MODEL STEAM ENGINES, &c, &c, at about half 
usua, price, from A Franco S, Specialist, Ryland Road, Birmingham 
Illus rated Ca alogue, Second Edition 2 Stamps 


MINERALOGY AND GEOLOGY. 


The following New Mnunerals have just armved —BORRICHITE, 
FRIGIDITE, PITTKOIT, also Goop BARRANDITE, STEPHANITE, 
ARGENTOPYRITE, CYCLOPITE, ROMEITE, ENARGITE, NA- 
TIVE SILVERS, ARGENTITE, PYRARGYRITDE, &c, &e ' 


VERY FINE “SHERRY-COLOURED” TOPAZES 
A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the 


same 
Lists on Application Hammers, Chisels, and Hammer Straps 
PRIVATE LESSONS AND EVENING CLASSES, 
BLOW@IPE CASES AND’ APPARATUS Catalogues free 


~AMUBL HENSON, - 
277, STRAND, LONDON, 
Opposite Norfolk Street. 


ROCK SPECIMENS 


AND ROCK SECTIONS FOR MICROSCOPIC EXAMINATION 
The Largest Stock and Greatest Variety in London 
New-Lists Now Ready 

Collect ons and Single Specimens All Examples are well and carefully 
authenticated 

Speciality —Large and carefully-cut Rock Sections from well-authenti- 
cated Specimens Prof James Geikie says ‘'These are the largest and 
best-cut sections mace by any one in England ” 


JAMES R GREGORY, 
GSiogist and MinerPlossst, 
88, CHARLOTTE STREET, FITZROY SQUARE LONDON. 


NEW CATALOGUE OF MINERAL 


SPECIMENS 


Arranged for the selection of Smgle Specimens, &c , with Priees This 
List contains nearly all of the New Species described during the last few 
years, also many disco@tred at new localities Twenty four pages Post 
Free for Two Stamps Also New Lasts of Rare Mimerals, Rock Specimens, 
Geological Apparatus, Collect ons, Hagamers, Books, and Microscopic 
Sections of Rocks 


AMES R GREGORY 
J Afineralopist and ey i 


88, CHARLOTIE STREET, FITZROY QUARE, W © 


BY ROBERT BENTLEY, PROFESSOR OF 
BOTANY IN KING'S COLLEGE 
With 357 Engravings, Feap 8vo 3s 6g 
THE STUDENTS GUIDE TO SYS- 


TEMATIC BOTANY, includgng the Chssification of Plants and 
Descriptive Botany 


With 660 Engravings, Fcap 8:0 7s 6d° 


THE STUDENT’S GUIDE TO STRUC- 
TURAL, MORPHOLO@ICAL, and PHYSIOLOGICAL BOTANY 


Fourth Edition, with 1185 Engravings, Crown 8vo rss 


A MANUAL OF BOTANY, including the 


Structure, Functions, Classification, Proferties, and Uses of Plants 
London J ard A CHURCHILL, rr, New Burlington Street * 


f 
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In 4to, Cloth, eae 30s , or bound in Half-Russia, 36s 
VOL. XVII. (MOT—ORM) of the 


ERCYCLOP.4E:I DIA. 
ERITANNICA. 
Edited by Prof. THOMAS SPENCER BAYNES, LL.D., 


AND 


Prof. W. ROBERTSON SMITH, LL.D. 


The following may be mentioned as some of the more impoitant 
Articles — 


MOZART W S Rocxstro 

MUMMY MissA B EDWARDS 

MURALeDECORATION W Morrisand J H MIDDLETON 

MURCHISON Arcursacp GEIKIE, LL D 

MURILLO W M Rosserri 

MURRAIN George FLEMING 

MUSCINEÆ Prof K E Gorser, Ph D 

MUSHROOM W G SMITH 

MUSIC Profs Sir Georce A Macrarren, Mus Doc, and R H M 
BOSANQUET a 

MYRIAPODA ` Prof H N MOSELEY 

MYSTERIES W M Ramsay ẹ 

MYSTICISM Prof ANDREW SETH 

MYTHOLOGY ANDREW Lége 

NAMES , Anprew LANG 

NAPIER, SIRC J H M STEPHENS 

NAPIER, JOHN J W L GLAISHER 

NAPOLEON I Prof J R SEELEY 

NAPOLEON III C Aran Fyrre 

NATAL W TURNBULL 

NATIONAL DEBT J Scorr KELTIE 

NAVIGATION Capt Moriarty, C B e 

NAVY Narsani Barfasy, C B, and Lieut J D J KELLY 

NEBRASKA Prof S AuGHEY 

NEBULAR THEORY RS BaL, LLD 

NEGRO Prof A H Keane 


NELSON W O'Connor Morris 7 2 

NEMERTINES Prof Husrecut . 
EOPLATONISM Prof A HARNACK 

NEPAL Dr DanwL Wricut ° . 7 


NERO H F PELHAM 
NESTORIANS Prof ALBRECHT Socin 
NEURALGIA Dr J O AFFLECK 
NEW BRUNSWICK GEORGE STEWART 
NEWFOUNDLAND Rev M Harvey 
NEW GUINEA Courts TROTTER 
NEW HAMPSHIRE Profs C H Hrrcucock and J K Lorp 
NEW MEXICO Hon J B PRINCE 
NEW SOUTH WALES A GARRAN 
NEWSPAPERS Epwarp Epwarps and WHITELAW REID 
NEWTON H M TAYLOR 
NEW YORK— 
State Prof J S NEWBERRY and J AUSTIN STEVENS 
Crry Epwtn L GODKIN 
NEW ZEALAND W GISBORNE è 
NIEBUHR Ricuarp GARNETT, LL D 
NILE H A WEBSTER 
NINEVEH Prof W ROBERTSON SMITH 
NITROGEN ‘Prof Ditrrmfr 
NOBILITY E A Freeman, D QL -LLD 
NORMANDY E A FREEMAN 
NORMANS E A FREEMAN 
NORTHUMBERLAND Hucu Miter and Æneas Mackay, LL D 
NORWAY— e 
GEOGRAPHY Prof H Moun 
HISTORY ALEXANDER GIBSON "A 
LITERATURE E W Goss 
NORWEGIAN SEA Joun MURRAY 
NUMBERS Prof Canea DCL, LLD 
Nene Prof W R SMITH 
MISMATICS RroraLp S PooLe 
NUTRITION Prof ARTHUR GAMGEE 
OAK C PIrERpoINT JOHNSON 
OATH E B Tytor, DCL, LLED 
OBOE Vicror MAHILLON be 
OBSERVATORY J L E Drever, Ph De 
O'CONNELL W O Morris 
OHIO Profs Eowunv*Orton, LED, and J T Suort, Ph D 
OILS James Paton e 
OKEN ` Sir Ricuarp Owen, KCB, LLD,DCL 
OLYMPIA bof R C Jess, LL D 
ONTARIO Prof Danirer Watson, LL D E 
OPHICLEIDE Vicror MAEHILLON 
OPHTHALMOLOGY Dr ALEx BRuce 
OPIUM E M Hovwezs 
OPTICS Lord Rayvreicu, DCL, LLD 
ORCHIDS Dr M T MASTERS 
ORGAN Prof R H M BOSANQUET 
ORIGEN Prof HARNACKy ° 
ORMUS Col Yurr, C B 
© 


TEE, Meee ; 
Edinburgh ADAM & CHARLES BLACK 


Ld 


NOW READY, IN CROWN svo, TRICE 6s. 
3 s 
L I G H T.. 
By P. G. TAIT, M.A, : 
Formerly Fellow of St Peters College, Cambridge , 


Professor of Natural Philosophy in the University of Edinburgh * 


Edinburgh ADAM & CHARLES BLACK e - 


STANFORD’S COMPENDIUM OF GEOGRAPHY AND TRAVEL 
FOR GENERAL READING 


A Series of Volumes Descriptive of the Great Divisions of the Globe 
Large Post 8vo, Cloth Giit ars 


NORTE AMERICA. 


By Prof F V HAYDEN, 
Late Chief of the United States Geological Survey, and 


Prof A R C SELWYN, FRS, 


Director of the Geological Survey of Canada 





With Sixteen Maps and Forty-eight Tllustrations 


“The maps are excellent, and altogether this volume 1s one of the best and 
most widely interesting of the series "~~A then@ume 


“An excellent and skilful digest of the gecgraphy and statistics of the two 
great countries of North America "—Contemeporary Review 


*,* The Volumes for Asia, Africa, Central and South America and 
Australasia are published, uniform ın size and price Europe is in the Press, 


London EDWARD STANFORD, 55, Charing Cross, S W 


BRITISH ASSOCIATION, 1884 
Post 8vo, limp leather, gilt edges, price 7s 6d 


THE ENGLISHMAN’S GUIDE-BOOK 


. TO THE 
UNITED STATES AND CANADA. 


o 
With an Appendix of the Shooting and Fishing Resorts of North America 
Edition for 1884, with numerous reo Coloured Maps and Plans of 
ities, 


* The book is all ıt professes to be, containing within the limits of an easily 
portable volume all the information necessary to eaable the traveller to find 
his way from place to place Enghshmen contemplating a visit to America 
may safely trust this handy guide ”-~Tzaes 

t An exceedingly useful and interesting handbook It contains in a small 
compass an amazing amount of well digested and well classified mnforma- 
tior "—New York Herald 


London EDWARD STANFORD, 55, Charing Cross, S W 


THE SCIENTIFIC RESULTS OF THE VOYAGE OF HMS 
“CHALLENGER” 


Now Ready, “ Physics and Chemistry,” Vol I, with numerous Charts and 
other Illustrations in Lithography and Chromolithography, in Royal gto, 
Price ars , Cloth ‘ 


REPORT ON THE SCIENTIFIC RE- 


SULTS of the VOYAGE of HMS “CHALLENGER” dunng the 
YEARS 1873-76, under the command of Captam G S Nare, RN, 
F RS, and Captan F T Thomson, R N ~ Prepared undef te super 
intendence of the late Sir C W Tuonmson, F RS, and now of JOHN 
Murray, F RS E , one of the Naturalists of the Expedition 


*,* This Volume may also be had in Three separate Sections, forming 
Parts XXVI to XXVIII of the entire Work, as below — è 


XXVI 
XXVII “Report on the Specific Gravity of Samples of Ocean Water,” 
by J T Buchanan, MA, FRSE Price3zs 6d 
XXVIII ‘Report on the Deep Sea Temperature of Ocean Water taken 
by the Orricers of the EXPEDITION Price 8s 6@ 
Printed for H M Stationery Office Published by Order of H M Govern- 
ment sold by Longmans & Co, John Murray, Macmillan & Co, SimBhin 
Co, Trubner & Co, E Stanford, J D Potter, and Kegan Paul & 
Co, London, A & C Black and Douglas & Foulis, Edinburgh , and by 
A Thom & Co and Hajges, Figgis, and Co , Dublin 


by Prof W DITTMARR F RS Price gs 6d 





Now Ready, 8vo, Sewed, 4s 6g Cioth, 5s 


A LIST of the DIURNAL BIRDS of PREY. 


With References and Annotations, also a Record of Specimens Pre- 
served m the Norfolk and Norwich Museum By JOHN HENRY 
GURNEY 

JOHN VAN VOORST, 1, Paternoster Row op 


tt tg tt tt A tt 
SKELETON OF FROG ecarefully pre- 


pared, 4s , post free 
E WADE WILTON, Northfield Vallas, Leeds, 


“ Report on Researches into the Composition of Ocean Water,” 


Ix - _ NATURE 
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MURRAY'S HANDBOOKS, 


MURRAY'S HANDBOOK DICTIONARY: ENGLISH, TANE and 


GERMAN A small oblong volume, bound m leather 


I6ómo ős 


*4* This work contains a maps number af colloquial words and expressions, especially adapted to the 1equuements of travelers, 
and not included in ordinary Dictionaries 


TRAVEL TALK: Everisao, FRENCH, GERMAN, and [TASIAN. 


3s 6d 


ENGLISH. 


LONDON AS IT IS Maps and Plans 
“3s 6d 


ENVIRONS OF LONDON, including a Circuit 20 


Miles round the Metropolis 2 Parts Post 8vo 21s 


"ENGLAND AND WALES rranged Alphabeti- 


cally, and condensed into One Volume Map Post 8vo 
Tos 


EASTERN COUNTIES—Norrozrg, SUFFOLK, CAM- 


BRIDGESHIRE, AND ESSEX Map and Plans Post 
Svo  I2$ 


KENT Map and Plans Post 8vo ys 6d 
SUSSEX Map and Plan Post 8vo 6s 


SURREY, HANTS, AND THE ISLE OF WIGHT 


Maps and Plans Post 8vo Ios 


BERKS, BUCKS, AND OXON Map and Plans 


r6mo 


Post 8vo os 
WILTS, DORSET, AND SOMERSET, Map Post 
8vo rzs 
DEVON Maps and Plans, Post 8vo 75 6d 
CORNWALL ‘Maps Post 8vo 6s 


GLOUCESTER, HEREFORD, and WORCESTER 
Map and Plans Post 8vo 


NORTH WALES Map Post 8vo 
SOUTH WALES Map Post 8yo ys 


NORTHAMPTONSHIRE AND RUTLAND 
Maps Post 8vo Ys 6d 


DERBY, NOTTS, LEICESTER, and STAFFORD 
Map Post 8vo 9s 


SHROPSHIRE AND CHESHIRE Maps and 
Plans Post 8vo 6s 


LANCASHIRE Maps and Plans Post 8vo 75 6d 
“YORKSHIRE Mapand Plans Post 8yo res 


DURHAM AND NORTHUMBERLAND Map 
Post 8vo gs 


WESTMORLAND AND CUMBERLAND Map 
Post 8vo 

*,* MURRAY'S TRAVELLING MAP OF THE LAKE Denie 

. 3s 6d o 


@ 


SCOTLAND A New and Thoroughly Revised 
Edition Maps and Pians Post 8va os 


IRELAND. 
“ 








Maps and Plans Post 8vo ros 


® 





JOHN MURRAY, Albemarle Street 


16mo. 


FOREIGN. 
HOLLAND AND BELGIUM. Map 6s e 


THE RHINE and NORTH GERMANY Map 


and Plans Post 8vo Ios - 
SOUTH GERMANY Mapsand Plans. ros * 


SWITZERLAND, Savoy and PIEDMONT, the ITALIAN 
LAKES, DAUPHINE, &c Maps and Plans In Two 
Parts Post 8vo Ios ° 


FRANCE, Part I. Normawpy, Brirrany, Tov- 
RAINE, LIMOUSIN, the PYRENEES, &’ Maps 
and Plans 7s 6d ° 

FRANCE, Part II : CENTRAL France, the 
FRENCH ALPS, ALSACE, LORRAINE, &c Maps 
and Plans 7s 6d 


PARIS AND ITS ENVIRONS Maps and Plans, 


I16mo 3s Gd 

THE MEDITERRANE AN Maps and Plans. Post 
8vo e20; 

ALGERIA. AND TUNIS ¢ Maps and Plans 10o” 


SPAIN Maps and Plans Post 8vo 20s. 
PORTUGAL Map and Plan tas . 
NORTH ITALY, THE RIVIERA, VENICE, &c. 


Maps and Plans Post 8vo ros 


CENTRAL ITALY AND FLORENCE 


and Plans Post 8vo 10S 


ROME AND ITS ENVIRONS Maps and Plans. 


Post 8yo Ios 


SOUTH ITALY 4ND N APLES Maps and Plans 


Post 8vo ros 
EGYET Maps and Plans Rost 8vo. . 1gs. 
GREECE In Two Parts; Maps, Plans, and Views 


Post 8vo zos 
TURKEY IN ASIA Maps and Plans iss 
DENMARK Maps and Plans Post 8vo 6s 
SWEDEN ° Maps and Plan® Post 8vo 6s 
NORWAY Maps and Plans ® Post 8vo gs 
RUSSIA Mapsand Plans Post %o 185 ® 
BOMBAY Map and Plans Post 8vo iss 
MADRAS Mafsand Plans Post 8vo rss k 
BENGAL and BRITISH BURMAH Maps and 


Plans Post Svp 205 è 


PUNJAB, WESTERN RAYPUTANA, KASHMER, 
SINDH, &c Map Post 8vg I5s 


HOLY LAND Maps and Plans zos 
*,% MAP OF PALESTINE Ina Case 12s 
JAPAN Just out. Maps and Plans ars 
e 


a 
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SUBSCRIPTIONS to “ NATURE.” 
s d 


Yearly . 8 . 28 o 
Half-yearly © sr.» . 14 6 
Quarterly. ae ae See. Yo 6 


To the Upited States, the Continent, and all places 
within the Postal Uniofl :— 


d 
Yearly cuas daea : 30 6 
Half-yearly ». > n a n . I5 6 
Quarterly e. Ps 8 o 


CHARGES for AQVERTISEMENTS 


Three Lifes ın Column 2s 6d od per Line after 
£ 


s d 
One-Enghth Page, or Quarter Column ... 018 6 
Quarter Page or Half a Column ‘ » 115 0 
«Half a Page, or a Column .... ..2+ 3 § 0 
Whole Page os 6 60 
Post Office Orders payable to MACMILLAN & CO. 
OFFICE 29, BEDFORD STREET, STRAND, W.C. 


Diary of Societies 


LONDON 


THURSDAY® JUNE 19 

RovaL Sociery, at 4 30-~Bakenan Lecture Eaperiments on the Dis- 
charge òf Electneity through Gases, Sketch of a Theory Dr Schuster, 
F RS —Onsthe Non Euchcian Plane Geometry Prof Cayley, F RS — 
The Influence of Stress and Strain on the Physical Properties of Matter 
Pat 1 Moduh of Elasticity (contirued) H “Tomlinson —On the Struc- 
ture and Development of the Skull ın the Mammaha Part II Edentata 
Prof W K Parker, F R S —-And other Papers 

LINNEAN SOCIETY, at 8%-Flora of Madagascar J G Baker —Species 
Ceelacanthus from the Yorkshire Canrel Coal J W Davies —-Develop- 
ment of the Lady Fern C é Druery —Remarks on Manne Pauna of 
Naples A G Bourne 

CHEMICAL SOCIETY, at 8--On the Magnetic Rotation of Chemical Bodies 
in Relation to their Composition and Constitution Dr Perkin, F R S -— 
On the Effect of High Temperatures on Petroleum Hydrocarbons Drs 
Armstrong and Miller —On Nitrification, Part 3 R°Warnngton s 


MONDAY, JUNE 23 
Rof GEOGRAPHICAL SOCIETY, at 8 ° 
ARISTOTELIAN SOCIETY, at 8 Annual Meeting 


TUESDAY, JUNE 24 

ANTHROPOLOGICAL INSTITUTE, at 8 —-On the Size of the Teeth as a Cha- 
racter of Race Prof Flower, LL D, F RS —On Fhnt Implements found 
at Reading O A Shrubsole, F GS —Pheenician Intercourse with Poly- 
nesa S M Curl, M D-—A Hindu Prophetess M 'I Walhouse —Exht- 
bition of Palzolithie Implements recently found in the North-East of 
London T E Greenhill 

Rova. HORTICULTURAL Sdécigry, at 1 —Sctentific Committee 


WEDNESDAY, June 25 
GEOLOGICAL SOCIETY, at 8 —-Additional Notes on the Jurasste Rocks 
which underhe London Prof J W Judd, F RS —On some Fossil 
Calcisponges from the Well-boring at Richmond, Surrey Dr 
Hinde —On the Jurassic Foraminifera and Entomostraca from the Ric 
mond Well Prof T Rupert J8nes, F R S —Poly%oa (Bryozoa) found in 
the Boring at Richmond, Surrey G R Vine Communicated by Prof 
J W Judd, F R S —On a New Species of Conoceras from the Llanvira 
Beds, Abersiddy, Pembrokeshire T Roberts —Fossil Cyclostomatous 
Bryozoa from Australia A W _ Waters —Observations on Certain 
Tertiary Formations at the South B of the Alps, in North Italy 
Lieut -Col H H Godwin-Austen, F R S -On the Geological Position 
of the Wekapass Stone Capt F W Hutton —On the Chemical and 
Microscopical Characters of the Whin Sill Teall —A Critical 
and Descriptive List of the Oolitic Madriporana of the Boulognais R F 
Tomes —On the Structure and Affinities of the Family Receptaculitidae, 
including therein the Genera Isch@iites, Murch (== Tetragoms, Eich ), 
Sphzrospongia, Pengelly, Acanthochonia, sn, and Receptaculites, Defr 
Dr G J Hinde —On the Memmgahan Fauna of the Val d'Arno Dr C 
I Forsyth Major Communicated by Prof W Boyd Dawkins, F R § — 
Note#®on the Geolog@ and Mineralogy of Madagascar Dr G W 
Parker Communicated bye W Rudler 
FRIDAY, June 27 
QUEKETT MIcROSCOPICAL Cus, at 8 
SATURDAY’, JUNE 28 
Rovat Boranic SOCIETY, at 3 45 


SANDERSON & Co., 


Sole 2nventors of the Solid Copper Tape 


LIGHTNING CONDUCTOR 


In Contmuous Lengths Without Joints as supplied by them to Her Mayesty’s 

Government and the Colontes, the Italan Government the Argentme Re- 

publ, and other Foreign Governments , the Royal Courts of Justice, Strand, 
the Houses of Parhament, &c 

Chimney Shafts Repaired, Hooped, Raised, Pointed, or Straightened with- 

out Stoppage of Works Lightnin® Conductors Inspected and ‘lested by 

Experieneed Electricians Electric Bells, Speaking Tubes, &c, fitted on 
the most Improved Prictip&s 


LEADENHALL HOUSE, tor, LEADENHALL STREET, EC 
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LIGHTNING CONDUCTORS. - 


Experience, accumulated since the time of Begjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size 1s the Pest 
of all apphances for the protection of every des€ription of building from the 

destructive effects of lightning ag 


NEWALL & CO.’S 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As apphed to all kinds of Buildings and Shippmg ın all parts of the werld 
with unvarying success, is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public 


R. S. NEWALL & CO., 
130, STRAND, WC , 7, NEW QUAY, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW 
MANUFACTORY—-GATESHEAD-ON-TYNE. 


FERNS, A SPECIALITY. 





The largest and most profusely ILLUSTRATED CATALOGUE 
of FERNS ever published, contaimng much valuable information, many 
Synonyms, numerous Descriptions, and copious yet simple “Hints on 
Fern Culture” , representative of our IMMENSE STOCK of FERNS, 
which is probanly the largest in the World, smtable for STOVE and 
GREENHOUSE cultivation, for OUTDOOR FERNERIES, and 
other purposes 


May be had on application PRICE is 


W. & J. BIRKENHEAD, 
FERN NURSERY, SALE, MANCHESTER 


-~ THE AUTOTYPE COMPANY, 
94, NEW OXFORD STREET, WC 


THE AUTOTYPE FINE-ART GALLERY displays 
a noble collection of Facsimules frot the Drawings of the Great Masters 
preserved in the National Galleries of Europe, with a choice selection 
from the Works of Contemporary Artists-—-Poyntem R A, Dyce, RA, 
Ford Madox Brown, Burne Jones, Rossett, F Shields, H Schmalz, 
Cave Thomas, P G Hamerton, &c 

SIR JOSHUA REYNOLDS —284 Examples of this 
Master from rare Prints in the British Museum, including 39 Subyects 
now in the Grosvenor Gallery Exhibition 

To adorn at little cost the Walls of Home with Artistic 
Masterpieces, visit the AUTOTYPE FINE-ART GALLERY, 74, 
New Oxford Street, W C 

AUTOTYPE in RELATION to HOUSEHOLD ART, 
with 3 Illustrations 21 pp , free to any address 

Fine-Art Catalogue, 124 pp , price 6a. post free 
THE AUTOTYPE COMPANY 


TURNER’S “LIBER STUDIORUM,” 


Reproduced m Facsumle by the AUTOTYPE Process, and ascqm- 
panied with Notices of each Plate 


By the Rev STOPFORD BROOKE, MA 
Pubhshing in Three Volumes, each contairing Twenty-four Illustrations, 


price Four Guineas per Volume Vol II now ready, containing ~e a 

The Story of Europa Inverary Pier Lauffenbourgh 

Bridge ın Middle Dis- Inverary Castle and Calats Harbeure 
tance Town Coast of Yorkshire 

Woman with Cymbals Fhnt Castle Rizpah 

Hindoo Ablutions Stack-yard and Horses Watercress Gatherers 

B nneville Savoy Farmyard with Cock nvenile Tricks 

bource of the Arveron Fifth Plague of Egypt t Catherine Hill 

Alps from Grenoble Greenwich Hospital Morpeth 

Ben Arthur Interior of a Church 


Detached Plates of this Edition of the ‘* Liber,” with the Commentary 
appertaining, are sold at 3s each 

Publishers The AUTOTYP® COMPANY, LONDON , Henry Sotberan 
& Co, London and Manchester e 


parm 


HOLLOWAYSS e 
SEA- AA nS ROL MEDICINE 
fs a Certaim Cure for all Disorders of, the LIVER, STQMACH 
AND BOWELS. A Great PURIFIER ofethe BLOOD; & 


Powerful Invigorator of the Syst&m, ım cases of WEAKNESE 
AND DEBILITY, and is unequalled ın Female Complaints, 
° 








@ 
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THE NEW 


DEMY 8vo, CLOTH, ILLUSTRATED, 21s, 


PRINCIPLES OF NATURAL PHILOSOPHY. 


With an Answer to Prof Huxley on “The Laws of Motion ” 


AN ANSWER to “NATURE” Price One Penny AN ANSWER to “KNOWLEDGE” 
ANSWERS to the “ATHENAEUM,” and others 


Algo, 
Price, One Penny. 
Price One Penhy 


By WILLIAM LEIGHTON JORDAN, FRGS. 


“ Everythng Mr Jordan writes is sure to be brilliant and ingenious 


His mathematical arguments are veiy clearly expressed ” 


Public Opinion, on The Winds and their Story of the World, now cluded in The New Principles of Natural Philosophy 


‘The author of this book gives us a new Principia 
subject, and many others collateral w:th it 


Stil, the book is the production of a man thoroughly well up in his own 
It 1s one that may be safely commended to the study of Al who are interested in the 


subject of ocean currents "—/ronx, on The Ocean, uts Tides and Currents and ther Causes ° 
t Here we have the vulnerable point of Dr Carpenter’s modified resuscitation of the old theory of oceanic cuculation clearly 


mdıcated, and a home-thrust of clear sound reasoning fairly delivered through it 
It is followed by a further and equally clear and able discussion of the details of 


contribution to the subject the thrust 1s fatal 


Dr Carpenter’s arguments, and of the theories of Maury, Rennell, Herschel, &c 
excellent, and worthy of careful reading "—Quarterly Journal of Sctence, on The Ocean 


As this point 1s the very heart of Dr Carpenter’s 


This chapter of Mr Jordan’s book is yally 


The Chapte: alluded to in the above notice and others of a e »ntioversial character have been republished in The New Principles 
of Natural Philosophy, as they will nat appear ma new edition of Ze Ocean, which is now being prepared for publication with 


additional charts and diagrams 


London DAVID BOGUE, 3, St. Martin’s Place, Trafalgar Square, W.C 


WALL PAPERS FREE FROM ARSENIC. 





Ao ny er 1s) 
tat EA q cf 


WILLIAM WOOLLAMS & CO., Manufacturing? Paper Stainers, 


i t ARE THE ORIGINAL MAKERS OF 
kr ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. 
Soje Address—1ro, HIGH STREET, MANCHESTER SQUARE, LONDON, W, 


May be obtained of all Decorators 
Award of Mer.t, International Medical and Sanitary Congress® 


Special Prize Medal, Sanitary Institute 
Silver Medal, National Health Society, 1883 





must be pami for with the Beer 


=| the manufacture of the “ 


Seu LS. SS CPE. 
In Casks, 12/6 per 9 gals In Bottle,3/3 per foz Impl Pts * 


* Bottles charged 2/- per doz , and allowed a* the same rate if returned , but they 


Neither sugar, saccharum, ror any of the many new Brewing Materials are used in iiy 
S N” Stout, it is Brewed entirely from the finest Malt and Ret hy? 
ps, 1t 1s, too, more hopped than Stout is generally, therefore, besides being very HERE A 





#, tal R 
$ nutritious, it is an eacellent Ton cand particularly suited for invalids, Jadies nursing, or $ Bs Nats 


Sire anyone reqniving a good strengthening beverage 
and very much recommended by Medical men 


WALTHAM BROTHERS, 
‘HALE GUINEA” ALE RRFYWERY LONDON 





THE 





è 
It is a © Sound Nutritious” Tonic, Pits 





S W 





HARVEY AND PEAK, 


[Ey Appointment to the Royal Instriution of Great Britawm,] 
SUCCESSORS TO W. LADD & CO., 
BEAK STREET, REGENT STREET, LONDON, W. , 


MANUFACTURERS OF 


SCIENTIFIC APPARATUS OFe ALL CLASSES FOR 
SCHOOLS, COLLEGES, OR PRIVATE RESEARCH 


SEE EXHIBIT AT HEALTH EXHIBITION, EDUCATIONAL SECTION, ROYAL ALBERT HALL. 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE, 


~SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4: 7d. POST FREE 


A CATALOGUE OF CHEMISAL APPARATUS 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp , Mlustrated with 1,600 Woodcuts, 
Most Complete and Cheapest List of Apparatus, 


JOHN J. GRIFFIN anv SONS, 22, GARRICK STREET, 
LONDON, WC. 


DIAMONDS IN MATRIX. 
R C NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
on sale Specimens of the above, also Cut Precious Stones in all Colours 
e Precious Stones valued and bought 
® xz, FRITH STREET, SOHO, W 





TIME BY TRANSIT. 


TRANSIT INSTRUMENTS OFsBEST QU@&LITY 
£7 10s od, £9 17s 6d ,“and £13 138 od. 
o Lustruments sent on Approval 


Latimer Clark’s Manual of the Use of the 


Transit Instrument for obtaining Correct Time, 1s , Treatise, ss , anc 
Tables by which any Persqn may obt&in Accurate Time by a Simple 
Observation without calculation 25 6d per annum 


PAMPHLET FREE ov APPLICATION 
A J. FROST, 6, Westminstes Chambers, Victora Street, S W 


-~ 


TO BE LET ON LEASE.—.A Small House 


in the best part of ST JOHN’S WOOD, near LORD’S CRICKET 
GROUND Contains on ground-floor four reception rooms, one of 
which was bu:lt for and has been used as a studio, kitchen and’ offices 
On first floor four p dooms, bath-room with fitted bath, hot and colc 
water Servant’s staircase The Mouse 1s ın excellent repair, and the 
drainage has bee put in order under the superintendence ofa Sanitary 
Serer ane Bred No premium R ntng and oe to bı 
taken or Cards to view apply to Mr MILLAR, ellington Road 
St John’s Wood, and 14, Grafton Street, Bond Street 2 


: ° 
e * $ ® 
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HOW & co's 
Geological Transparencies for the Lantern. 


Descriptive Catalogue on Application 


WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS 
HOW & CO’S POCKET MICROSCOPE LAMP, 8s 6d 
MICRO-PETROLOGY aks ein of Pitchstones, Obsidtans, Granites, 
Syenttes, Drorites, Gabbros, Dolentes, Basalts, ‘lachyhtes, Trachytes 
Andesites, Porphyrites, Rhyolites, I avas, Ashes, Gneiss, Schists, Lime 
Stones, &c price rs 6d each, 
JAMES HOW & CO, 73, FARRINGDON STREET, LONDON 


NORTH BRITISH AGRICULTURIST, 


the only Agricul‘ural Journ# in Scotland, circulates extensively among 
Landowners, Farmers, Rétideft Agents, and others interested in the 
management of land throughout the United Kingdom 
The AGRICULTURIST ıs published every Wednesday afternoon in 
time for the evening mails, and contains Reports of ali the principal British 
and Irish Markets of the week 
Thespecial attention of Land Agents ts directed tothe AGRICULTURIST 
ae oe the best existing Papers for Advertising Farms tobe Let and Estates 
or Sale 
Ad ertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class 
Pricea? By post 34@ Annual Subscription, payable in advance, ras 
got High St , Edinburgh , and r45, Queen Victoria St , London, 





Money Orders payable to Charles Anderson, Jun , Edinburgh 


LA SEMAINE FRANGAISE. a Weekly 


Newspaper and Review in the French Language Politics, Literature, 
Scienct, Art, Varieties, Notes rice sd , througn Booksellers, and at 
the Railway Bookstalls Office, 441, Strand, W C 
LA SEMAINE FRANCAISE Journal Francais pour 
l'Angleterre Politique, Littérature, Sctences, Arts, Variétés, Nouvelles, 
et Notes Un exemplture par la poste, 2d en timbres poste Abonne- 
ment franco par la poste—un an, ros rod , six mois, 5$ 5@ Prix 2d 
chez tous les ltbraires “et aux gares des chemins de fer On s’abonne 
aux bureaux, 44%, Strand, Londres, W C 
LA SEMAINE FRANCAISE —“‘La Semaine ’Fran- 
çaise” has been brought out in London for the benefit of those Engksh 
readers who may wish to study contemporary French from all points of 
vtew, instead of confining their reading to one particular Gallic print 
It certainly merits success "-—Grapihic + 
LA SEMAINE FRANCAISE —‘The numbers before 
«aare full of good things It grill be far better for most than any 
one of the best papers published in Paris itself We are much pleased 
with the character of 1t, and believe it will be hnghly valued ın all those 
many households where French is cultivated ‘Lhe printing ts very well 
done "—Queen 


TERMS OF SUBSCRIPTION — s d 
Three Months os 2 Q 
Six rT a a ve ¢ 5 5 
Twelve ,, to I0 


E POQ payable to A CRISTIN 
Publishing Office, 441, Strand, W C, 


LELECTRICITE: 


Chaque Samedi, 16 pages, grand in Qvo, 2 colonnes. 


REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale seul journal tenant les lectet rs 
au courant de toutes les expositiong électriques, et de tous ‘es 





progrès de l'électricité 
Comité de Redaction, ARMENGAUD JEUNE, 
résident , + 


A, BERTHON, E BOISTEL, F BOREL, 

R de COULON, W de F@NVIELLE, L MAICHE, 
A. de MERITENS, D MONNIER, D NAPOLI, 
Subscription Yedrly@2os , Six Months, os, 

Agency #or England and Colonies— 
LE FEVRE AND CO., ENGINEERS, 


26, Buper Row, CANNON STREET, LONDON 
Specimen Copy sent post free *® 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. +œ 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by CG pene Ley J W Dorcas, R McLacutan, FRS, 
E C Rye EZS, E Saunpers E LS,and H T STAINTON, FRS 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and egpecially on the Insects of 
the British Isles ° 

Subscnption—Six Shillings per Volume, post free 


mence with the June number in each year 
Vols I to VI (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the mcreased price of 1gs each, the succeeding 
vols may be had separately or toge®her at 7s each 
diondon JOHN VAN VOORST, 1, Pategnoster Row 
N B—Communications, &c, should be ser t@ the Editors at the above 


address 


The volumes com- 
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STANDARD , 


COLLECTIONS AND APPAŘATUŚ 
FOR TEACHING T 


GEOLOGY AND MINERALOGY, 
CATALOGUE POST FREE 


In the Press 


CHARACTERISTIC BRITISH FOSSILS. 
POST FREE, 6d 


N B —As only a limited number of Copies will be issued orders sould be 
sent on at once to avoid disappointment e 


THOMAS J DOWNING, 
38, WHISKIN STREET, LONDON, EC (over Quarter of a Century) 


THE BREWERS’ GUARDIAN. 


A Fortmghtly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parhamentary Matters 
REVIEW OF THE MALT AND Hor TRADES, AND WINE AND SPIRIT TRADE 
RECORD 
The Organ of the Country Brewers 
‘The Brewers’ Guardian”? 1s published on the evenings of every alternate 
Tuesday and 1s the only journal officially conrected with brewing interests 
Subscripticn, 16s 6d per annum, post free, dating from any quartter-day 
Single Copies, rs each Registered for transmission abroad 
Offices—s Bond Court, Walbrook, London, E C 














16s per Ann, zos Post Free 


DER NATURFORSCHER., 


Wochenblatt rur Verbreitung der Fortschritte in den 
Naturwissenschaften 
Herausgegeben von Dr WILHELM SKLAREK 
A Weekly Periodical devoted to Natural Science. 52 Nos,16s Speci 
men Numbers may be had through anv Foreign Bookseller 1884 will com~ 
mence the XVIfth volume 


Rerin DUMMLER, 77, Charlottenstrasse, S W , and all Booksellers 


On the rst of every Month, price Sixpence 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Jonn T CARRINGTON, 


With the Assistance of 
Freprricx Bony, FZS | OEN A Powzr M D 
Epwarp A Fircx, F L.S ! Jannz® Wem, FLS 
F BucHanan Wuırrg M D 
Contains Articles by well-known Entomologists on all Branches of the 
Science , on Insects injurious or benefftial to Farm or Garden, Notes cn 
Habits, Life-Histortes, occurrence of Rarities, &c , there are Monthly 
Lasts of Duplicates and Desiderata e 
Numerous Wooncur ILLUSTRATIONS, to the printing of which especlal 
attention is given, and occasional LITHOGRAPERED and CHROMO-LITHO” 
GRAPHED PLATES 
SIMPKIN, MARSHALL, & CO , Stationers’ Hall Court. 


THE ZOOLOGIST 


A MONTHIY MAGAZINE OF NATURAL HISTORY 
Third Serres Edited by J E Hartie, FLS, EZS, Member of the 
British Ormthologists’ Union, contains 

Onginal Articles by well-known naturalists in every branch of zoology, 
h bits of animals, arrival and departure of migratory birds, occurrence ot 
rave birds, distribution and migration of British fresh-water fish, new or 
rare marme fish, local aquaria, British reptiles, British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species, and 
other matters of general interest to those who delight in natural history 
Reports of tne Linnean, Zoological, and Entomological Societies Reyiews 
of natural history books Occastonal translations from foreign zoolog:fal 
journals of important and interesting articles in various branches of zoolngy 
There are occasional woodcuts 

JOHN VAN VOORST, zr, Paternoster Row 


LORD TENNYSON’S WORKS ` 


THE WORKS OF ALFRED, 
LORD TENNYSON ° 


A New Collected Editon in Seven Volumes 
Entra feap 8vo gs each Volume 
A lumited number of copies will be printed on hest Hand made Paper 
Orders for th s Edition will be taken For SLTS ONLY, at the rate of ros 6d 


per Volume à 
The Volumes will be published as follows =- 


Vol I MISCELLANEOUS POEMS Ready 
Vol II MISCELLANEOUS POEMS Suly 

Vol IHI IDYLLS OF THE KING August 
Vol IV THE PRINCFSS and MAUD September 
Vol V ENOCH ARDEN and IN MEMORIAM Oer 
Vol VI QUELN MARY and HAROI D? è Novenutber 
Vol VII THE LOVER'S TALE &ce Decentber 

MACMILIAN & CO, JT ondon 
e 
o 


«A New Book for Ladies, Hundreds of Tllustrations, with Hints how to Ornament ther Houses 


„Qas Engine per brake horse-power. 


f , ` 
¢ 
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. CHARLES COPPOCK, 


: - Late Partner with R. & J. BECK, , 
too NEW BOND STREET, LONDON, W. 


MICROSCOPES FOR STUDENTS AND AMATEURS. 


Materials for Preparing, Staining, and Mounting Objects. New Preparations of Parasitic 
Diatomacez zz stu, Marine and Freshwater Alge with Antheridiaeand Tetraspores. 


ILLUSTRATED CATALOGUE, 2s. 
100, NEW BOND STREET, LONDON, W. 


MAKE YOUR OWN PICTURE FRAMES. 14 


BOOTH BROTHERS: 
MITRE CUTTING MACHINE AND CORNER CRAMP 


m 
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(REGISTERED) 
Sold by Agents n LONDON, SHEFFIELD, BIRMINGHAM o l 
Write for Ilustrated List, Post free, from the Sole Makers 
i M s: aY Our Extended Catalogue of Fret-Work and Solid Wood Carving Patterns contains ee 
aos CY ) 300 Designs, photolithographed one-tenth the anginal size, and ıs sent post free on receipt of 


Four Penny Stamps List of Tools and Materials 1s also ‘closed 


CHAS. CHURCHILL & CO. 


*/mporters of American Tools and Machinery, 


21, CROSS STREET, FINSBURY, LONDON, E.C. 


Messrs C CHURCHILL & CO. are the introducers of all the best American Tools and Machmes 
suitable for Amateurs, including 12 varieties of Fret Sawing Machines, over 800 Fret Designs, 12 
varieties of prepared Fret Woods, Amateur Lathes, Chucks, Drills, Vices, Braces, Boring Ruts, 


Planes, &c. 
“HOUSEHOLD ELEGANCIES” 


cheaply and tastefully 300 pp 8vo. Post free, 6s ôd. © 


AMA, TEUR CATALOGUE, 215 pp (Photolrthe), with 800 Illustrations, sent on recept of 6d , or 
new and complete Illustrated Catalogue for 1883, 215 pp gto, sent for is csmstamps 


13,GOLD fí 3 16 SILVER 
“zars. THE OTTO GAS n MEDALS 
a to 75, ees AS guaranteed to APN y OVER 14,000 DELIVERED. 











CROSSLEY’S PATENT TWIN ENGINES— 
Impi@se every Revolution 
CROSSLEY’S PATENT SELF-STARTER— 
The Safest, Simplest, and Best. 
CROSSLEY’S NEW VERTICAL ENGINES— 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


. ‘t To the solid ground 
Of Nature trusts the mind which builds for aye’'—WoRDSWORTH 
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| THE “«“LOISETTIAN” 


scHcoL SE Memory. BINOCULAR TELESCOPES. 


INSTANTANEOUS MEMORY! 
ART of NEVER FORGETTING !! 
DISCONTINUITY CURED!! | 
A Physiotogical System, holiy unitke Mnemonics, using none of 
ets “f Localities,” ** Keys,” © Pegs?’ “Links,” o t Assoctations ° 


Dr ANDREW WILSON, FRSE, Editor of | 
‘Health,’ says — e 
ag, PROFESSOR LOISETTE’S SYSTEM IS PHYSIOLOGICAL AND 
~ s ” 
SCIENTITIC IN THE HIGHEST? DEGREE | 


Mr RICHARD A PROCTOR, Editor of “ Knowledge,” 
in No 117, dated January 25, 1884, says — | 
“I HAVE NO HESITATION IN THOROUGHLY RECOMMENDING | 
THE SYSTEM TO ALL WHO ARE IN EARNEST IN WISHING To ! 
TRAIN THEIR MEMORIES EFFECTIVELY, AND ARE THEREFORE , 
WILIING TO TAKE REASONABLE PAINS TO OBTAIN SO USEFUL 
A RESULT ” 


These Instruments are the most 
powerful Binoculars that can be made 
to be sufficiently poitable for the 
towmust’s use, then magmfying power 
1s very meat They should be re- 
gaided as Telescopes , and where there 
1s a sufficient amount of light, objects 
may be easily made out by them which 
would be mvisihje with any ordinary 
Binocular 

BINOCULAR TELESCOPE, 

with tuning motion in centre 
to adjust it to the width of the 
eyes, in Solid Sling Leather 
Case £5 


Flusts ated Catalogue of Binoculars post 








Any Book Mastered in One Reading Sie 
Great Inducements to Correspondence Classes 
Prospectus pæt-fi ee on applicefion to JON BROWN ING, 
PROFESSOR LOISETTE, 63, STRAND, LONDON, W.C. 





37, NEW OXFORD STREEŅ (opposite Mudie’s Library), LONDON 


WEAPPIN & WEBB’S | STANDARD METEOROLOGICAL INSTRUMENTS 
(ae CHESTS Z NEGRETTI 


P LATE yer 
CUTLERY 


Sunshine Récorder. 
COMPLETELY 


With Adjustments for any 
Latitude 
- FITTED 


PRICE £12 ras od 4 
All Sizes mn Stock. 


pete 





A Supply of Divided Papers for 
One Year's Use 


£1125 od 


6 


Sls 


ae Must ated Prce To's Pos 
® DETAILED LIST Iusti ate eis s's Pos 
FREE z 
c l NEGRETTI & ZAMBRA, œ 
OXFORD STREKT, WEST END, AND Opticians and Scientific Listrumgnt Makers 
MANSION HOUSE BUILDINGS, CITY, To Her MAJESTY THE QUEEN, 


HOLBORN VIADUCT, 


LONDON. 
45, CORNHILL, & 122, REGENT STREET LONDON 


MANUFACTORY—The Royal Plateand Cutlery Works, SHEFFIELD. 
e 
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| BRITISH ASSOCIATION 


FOR THE 


. ADVANCEMENT OF SCIENCE. 
22, ALBEMARLE STREET, LONDON, W 


“The NEXT ANNUAL, GENERAL MEETING will be held at 
MONTREAL, commencing on WEDNESDAY, AUGUST 27 


PRESIDENT-ELECT, 
f The Richt Hon LORD RAYLEIGH, MA,DCL,FRS,FRAS, 
F R GS, Professor of Experimental Physics m the University of Cambridge 


NOTICE TO CONTRIBUTORS OF MEM JIRS —Authors are re- 
minded that, under an arrangement dating from 1871, the acceptance of 
Memoirs, and the days on which they are to be read are now, as far as 
osstble determined by Organising Committees for the several Sections 
gore the beginning of the Meshes It has therefore become necessary, tn 
order to give an opportunity to the Committees of domg justice to the 
several Communications, that each Author should prepare an Abstract 
of his Memon, of a length suitable for insertion m the published Trarsac- 
ž:ons of the Association, and the Council request that he wil] send it, together 
with the original Memoir, by book-post, on or before July 21r, addressed 
thus ---'' General Secretaries, British Assocation, 22, Albemarle Street, 
London, W For Section ” On the present occasion, 
however, ıt may not be possible in all cases to furnish Authors whose Papers 
are accepted defore the Meeting with printed copies of their Reports or 
Abstracts If it should be tnconvemtent to the Athor that his Paper should 
be read on any particular days, he ıs requested to send information thereof 
to the SECRETARIES 1N a Separate note 

Reports on the Progress of Science, and of Researches intrusted to Ind:- 
viduals or Committees, must be forwarded to the Secretary, for presentation 
to the Organising Committees, accompanied by a statement whether the 
Author will be present at the Annual Meeting 

No Report, Paper, or Abstract can be imsered in the Report of the Asso- 
ciation unless it 1s in the hands of the Secretary before the conclusion of the 
Meetmg T G BONNEY, Secretary 

N B —The Office will be closed from August 6 until further notice 


SCIENCE AND ART DEPARTMENT 


NORMAL SCHOOL OF SCIENCE AND 
ROYAL SCHOOL QF MINES, 


SOUTH KENSINGTON 


Mr F O BOWER, M A, will deliver a Course of Ten Lectures, with 
{llustrative Experiments, on the “Elements of Vegetable Physiology,” at 
4pm on Mondays, Wednesdays, and Fridays, begmung July 2 

Information as to Fees may be obtained from the REGISTRAR, Normal 
School of Science 


ee COLLEGE MEDICAL 
EPARTMENT 


A Series of Sıx Lectures Introductory tothe Summe: Course, 1884 

Methods of Judicial Administration’ in the Past, by Dr Cullingworth 

The Physiology and Pathology of Childhood by Dr Ashby 

The Relation of Pharmacology to Therapeutirs, by Prof Leech 

Female Education in 1ts Phystological Aspec , by Prof Thorburn 

Some Points connected with the Treatment of the Insane, by W 
Mould, Esq 

The Limits of the Infectiveness of Tubercle, by Dr Ransome 


‘The above Lectures are published separately, pre 6d each, and collectively in 
one Volume, price 3s 6d 


J E CORNISH, 33, Piccadilly, Manchester 


THE ROYAL INDIAN ENGINEERING 
~ COLLEGE, 
COOPER’S HILL, STAINES 


APPOINTMENT OF PROFESSOR OF HYDRAULIC 
ENGINEERING AND MECHANISM 


ge sippointment becomes vacant in September 1884 
The Salary 1s £600 (4450 only for the first year), with Bachelor Quarters in 
the College (partly furnished), including “he use of Coals and Gas 

The new Appointment will be made by the Secretary of State for India on 
the recommendation of the President of the College 

A sta®ement of the Duties may be obtained from the Secretary at the 
College, to whom also applications for the Appointment, accompanied by 
Testimomals, May be made before July 23, 1884 


VICTORIA (PHILOSOPHICAL) 
° INSTITUTE. 


AnNnuAL MEETING, MONDAY, June 30, a’ 8 o'clock, at the House of 
he Society of Arts 
‘Lhe PRESIDENT in the Chair 


THE “BROWN ” 
ANIMAL “SSANATORY INSTITUTION. 
(Under the Government of the University of London ) 


The Office of Professor Superintendent of the above Institution being 
now vacant, applications are invited from Candidates for the Appointment 

The Salary 1s 4300 per annum 

Applicajons should be addressed not later than TUESDAY, July 8, to the 
REGISTRAR OF THE Universyy or Lonpow, Burlington Gardens, W 
from whom informatigg respecting the duties of the office may be obtained 

June 18, 1884. e 
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LIVING SPECIMENS FOR THE MICROSCOPE 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 
who has last week sent out *o his subscribers a new Rotifer, Notommata 
spicata, with drawing and descnption He has also sent out Alcyonella 
fungosa, Plumatella repens, Fredericella sultana, Paludicella Ehrenbergi 

Stephanoceros Eichornu, Acineta grandis, Amgeba, Volvox, Nitella, &c 
Weekly Announcements will be made m this place of Organisms T B is 
supplying Pa 
Specumen Tube, One Shelling, post free. 
Twenty-six Tubes in course of Sux Months for Subseripizon of 41 15, 
or Twelve Tubes for ros 6d 
Portfolio of Drawings, Ten Parts, rs each 


THE YORKSHIRE COLLEGE, LEEDS. 


CHAIR OF PHYSIOLOGY 

The Council of the Yorkshire College, Leeds, with whieh the Leeds Schoot 
of Medicine 1s about to be incorporated, mvite Applications for the Profes- 
sorship of Physiology It1s guaranteed that the annual stipend from en- 
dowment with a share of the fees shall not amount to less than £300 The 
duties of the appomtment will begin on October 7 neat 

Appheations, with Testrmomals, will be recerved on or before Wednesday, 
July 2, by the Secretary of the College, from whom further particulars 
may be obtamed 


OPEN SCHOLARSHIPS OF NATURAL 
SCIENCE of the value of £100 and £60 are awarded annually in 
OCTOBER at ST THOMAS’S HOSPITAL MEDICAL SCHOOL, 
Albert Embankment SE For particulars apply to G RENDLE, 
Medical Secretary M ORD, Dean 


ee te ee 
KING EDWARD VIS SCHOOL, BERK- 


HAMSTED, HERTS, 28 miles. from Boston —27 §chool Scholar- 

ships, four Exhibitions from the School Laboratory, heated 

a raae Bath, Fives Courts, &c sol per Anmnum--Address, PEAD 
ASTEE 








a E ELER ee E 
TO CAREFUL PEOPLE —A Lady’s Sea- 


side HOUSE will be let for the Summer Two Sitting rooms, five Bed- 
rooms, Fiano, and Books _ Honsekeepeg acts as Cook Tenants bnng 
Housemaid Rent, Five Guineas a week —Apply to the HOUSEKEEPER, 
o, Hubert Terrace, Dover 


DUDDINGSTON MANSE, EDINBURGH, 


by ARTHUR’S SEAT —TO BE LET, for August and September, well 
furnishec, three Sitting-ragms, foyr Bed-rooms, two Dressing-roomgasmd 
Servants’ Rooms Stabling, and a lovely Garden looking on the Loch 
~mApply to Rev J H Paron, at the Manse 


NOTICE TO ASTRONOMERS 


MR G CALVER begs to state that he now exhibits at the International 
Exhnbition, Crystal Palace, an EQUATORIAL with ro inch Speculum — It 
1s a new arrangement with column pedestal, clock inside, the most complete 
and superior Instrument ever offered 

Also, shortly to be exhibited, an EQUATORM[AL with 20} inch Spéculum, 
with mounting, &c , surtable for large Instruments In these Instruments 
there 15 the most perfect and easy control over all the motions 

Full Particulars on application to 

G CALVER, Widford, Chelmsford 


S@GIENTIFIE€ ART. 


DIAGRAMS FOR SCIENTIFIC LECTURES AND 
ILLUSTRATIONS FOR SCIENTIFAC WORKS 
Carefully anc neatly executed fromg Descriptions, Sketches, or Objects, by 


Mr W S DUNCAN, 22, Delamere Terrace, Bayswater 


TUITION it PRACTICAL CHEMISTRY 


—-WANTED, during the Months of August, September, and October, 
Instruction in Practical Chemisty®, Orgamc and Inorganic —Wnite, 
stating Fees for Tuition and use of Laboratory, to N C S, care of 
NATURE. eo? 


MINERALOGY —Good MINERALS “and 


PRECIOUS STONES wanted for Cabmet —L, Mr BROWN, Sta 
tioner, Huddersfield 
ELEC SAAS SS Rese NSPE NCO te es E SE NN CCS ea 


CONCHOLOGY —PEARLS, SHELLS con- 


ta mag PEARLS, and SHELL CAMEQS wanted for Cabinet —L, 
Mr BROWN, Sgationer, Hud@ersfield 


GREAT BARGAIN —BINOCUGLAR MI- 


CROSCOPE by BECK, with full s&t of Objectives and Apparatus, less 
than half price Also a Binocular by Powell and Lealand ~—Full par 
ticulars of and can be sen at CHAS COLLINS'S, Optietan, 157, Grert 
Portland Street, London, W , Corner of Weymouth Street 


MODERN LANGUAGES, — EXAMINA- 


TIONS conducted by # man of recogmsed ability, tact, and expenence 
~~ Address MORTINER LEROY, 29, Walpole Street, Chelsea S W 
s. > 
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Sale by Auctian. 


VALUABLE SHELLS AND BOOKS 
MR. J. C. STEVENS will SELL by AUC- 


TION, at his Great Rooms, 38, King Street, Covent Garden, on 
MONDAY, TUESDAY, and WEDNESDAY, July 7, 8, and 9, at 
half-past 12 precisely eagh day, a valuable Collection of Shells, com 
prising many rare and valuable Species, many of which are unique, and 
the Library pf Conchological and other Natural History Works, the 
property of a well-known Cajlector 


On view the Saturday prior and Mornings of Sale, and Catalogues had 





MINERALOGY AND GEOLOGY. 


The following New Minerals have just arnved —BORRICHITE, 
?RIGIDITE, PITTKOIT, also Goop BARRAN DITE, STEPHANITE, 
ARGENTOPYRITE, CYCLOPITE, ROMEITE, ENARGITE, NA- 
TIVE SILVERS, ARGENTITE# PYRARGYRITE, &c, &e 


VERY FINE “SHERRY-COLOURED” TOPAZES 
A Large Seres of ROCKS, also MICROSCOPIC SECTIONS of the 
‘ame 
Lists on Application Hammers, Chisels, and Hammer Straps 
PRIVATE LESSONS AND EVENING CLASSES. 
BLOWPIPE CASES AND APPARATUS Catalogues free 


SAMUEL HENSON, 
277, STRAND, LONDON, 
Opposite Norfolk Street 


ROCK SPECIMENS 
AND ROCK SECTIONS FOR MIGROSCOPIC EXAMINATION 
The Largest Stock and Greatest Variety ın London 
New Listt,Now Ready 
Collections and Single Specimens Ali Examples are well and carefully 


authenticated 
Speciality — Large and carefully-cut Rock Sections from well authenti- 


cated Specimens Prof James Geikie says ‘These are the largest and 
best-cut sections made by any one in England *’ 
JAMES R GREGORY, 
Geologist and Mineralogrst, e 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


NEW CATALOGUE OF MINERAL 
SPECIMENS. ° 


Arranged for the selection of Single Specimens, &c , with Prices This 
List®entains nearly all of the New Species described during the last few 
years, also many discovered at new localities Twenty four pages Post 
Free for Two Stamps Also New Lasts of Rare Minerals, Rock Specimens, 
Geological Apparatus, Collections, Hammers, Books, and Microscopic 


Sections of Roc 
JAMES R GREGORY, 
Mineralogist and Geologist, 


88, CHARLOTIE STREET, FITZROY SQUARE, W 


i STANDARD Í 
COLLECTIONS AND APPARATUS 
FOR TEACHING 


GEOLOGY AND MINERALOGY, 
CATALOGUE POST FREE 


In the Press 
CHARACTERISTIC BRITISH FOSSILS. 
POST FRES, ód 

N B —As only a limited number of Copies will be issued orders should be 
sent on at once to avoid disappointment 


THOMAS J DOWNING, 
38, WHISKIN STREET, LONDON, EC (over Quarter of a Century) 


NOTICE ,QF REMOVAL. 


THOMAS D. RUSSELL, 

Late of ESSEX STREET, STRAND, 
Has removed hts extensive Collections of Geological, Petrological, Minera 
logical, and Microscopical Specimens to more convement Premises at 
78, NEWGATE STREET, near the New Generaf Post Office Address— 


THOMAS D RUSSELL, 
78, NEWGATE STREET, LONDON, EC 


® x65 per Ann, 20s Post Free 


DER NATURFORSCHER, 


Wochenblatt zur Verbreitung der Fottschntte in den 
Naturwissenschaften 
Herausgegeben von Dr WILHELM SKLAREK 
A Weekly Periodical devoted to Natural Science sz Nos, 16s Speci- 
men Numbers may be had through anv Foreign Bookseller 1884 will com 


& 


mence the XVIIth volume. e ° 
Berline DUMMLER, 77, Charlottenstrasse, S.W , and all Booksellers 
. s 
+ 
e 
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MACMILLAN’S MAGAZINE. 
No 297 For JULY 
Prce One Shilling 
CONTEN'1S 
r~-M Renan’s New Volume é 
2 —On an Irish Trout Stream 
3 ~-The Consolations of Pessimism ® 
4 —Heine’s Mountain-Idylls e 
5 ~-Easter Week in Amorgos 
6 —Wordsworth’s Relations to Science 
7-—Mitchelhurst Place —By the Author of “For Percival ” 
Chapters VIII —IX. 
8 —Review of the Month 
MACMILLAN & CO, LONDON 


On the rst of every Month s 


JOURNAL OF BOTANY, 


BRITISH AND FOREIGN 
Edited by James Brirren, F LS, British Museum 
Contents —Onginal Articles by leading Botanists Extracts, and 
Notices of Books and Memoirs —Articles in Journals Botanical News.— 
Proceedings of Socteties 
Price xs 3¢ Subscription for One Year, payable in advance, xes 
London WEST, NEWMAN, & CO, 54, Hatton Garden, E C 


THE BREWERS’ GUARDIAN : 


A Fortmghtly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters 
REVIEW OF THE Matt AND Hor TRADES, AND WINE AND SPIRIT TRADE 
RECORD 
The Organ of the Country Brewers 
t The Brewers’ Guardian ” 1s published on the evenings of every alternate 
Tuesday and ts the only journal officially connected with brewing interests 
Subscription, 16s 6d per annum, post free, dating from any quarter-day 
Single Copies, ıs each Registered for transmission abroad 
Offices—s Bond Court, Walbrook, London, E C 


THE ZOOLOGIST. 


A MONTHLY MAGAZINE OF NATURAL HISTORY 
Third Series Edited by J E Harrinc, FLS, EZS, Member of the 
Britsh Ornithologists’ Wnion , contains— 

Original Articles by well-known naturalists in every branch of zoology, 
habits of animals, arrival and departure of migratory birds, occurrence ot 
rare birds, distribution and migration of British fresh-water fish, new or 
rare marine fish, local aquana, British reptiles, British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species, and 
other matters of general interest to those who delight in natural history 
Reports of the Linnean, Zoological, and Entomological Societtes Reviews 
of natural history books Occasional translat ons from foreign zoological 
journals of important and interesting articles in varow branches of zoology 
There are occasional woodcuts 

JOHN VAN VOORST, 1, Paternoster Row 


pa a 
NORTH BRITISH AGRICULTURIST, 


the only Agricultural Journal! in Scotland, circulates extensively among 
Landowners, Farmers, Restdent Agents, and others interestea m the 
management of land throughout the United Kingdom 
The AGRICULTURIST 1s published every Wednesday afternoon m 
time for the evening mails, and contains Reports of all the principal British 
and Insh Markets of the week 
Thespecial attention of Land Agents 1s directed tothe AGRICULTURIST 
= one or the best existing Papers for Advertising Farms tobe Let and Estates 
or Sale 
Advertisers addressing themselves to Farmers will find the AGRICUL. 
TURIST a first-class medium for reaching that Class 
Pnce 3d By post 34@ Annual Subscription, payable in advance, r4s 
go High St , Edinburgh, and r45, Queen Victoria St , London, 


Money Orders payable to Charles Anderson, Jun , Edinburgh 


LA SEMAINE FRANCAISE: a Weekly 


Newspaper and Review tn the French Language Politics, Litefature, 
Science, Art, Vaneties, Notes Price 2g , through Booksellers, and at 
the Railway Bookstails Office, 441, Strand, W C 


LA SEMAINE ee S : Journal Francais pour 
l'Angleterre Politique, Littérature, Sciences, Arts, Variétés, Neuvelles, 
et Notes Un exemplarre par la poste, 24d entimbres poste Abonne- 
ment franco par la poste—un an, ros 10d , six mous, ss®@s@ Prix 2d 
chez tous les hbraires et aux gares des chemins de fer On s’abonne 
aux bureaux, 441, Strand, Londres, W C 

LA SEMAINE FRANCAISE —“*‘La Semaine Fraz- 
çaise * has been brought out in London for the benefit of those Enghsh 
readers who may wish to study contemporary French from all points of 
view, instead of confining their reading to one particular Gallic print œ 
It certainly merits success ”—-Graphic 

LA SEMAINE FRANCAISE —‘ The numbers before 
us are full of good things @ It will be far better for most than any 
one of the best papers published in Pans itself We are much pleased 
with the character of it, and beheve ıt will be highly’valued in all those 
many households where French 1s cultivated ‘Lhe printing is very well 
done ”’—Queen 


TERMS or SUBSCRIPTION — fr g 
Three Months a © 2 9 
{xX s te een . on 5 5 
Twelve , . Io š 
POO payableto A @RISTIN s 
Publishing Office, 441, Strand, W.C. 
a a 
e 
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DEMY 8vo, CLOTH, ILLUSTRATED, 21s ° 


THE NEW PRINCIPLES OF NATURAL PHILOSOPHY. 


AN ANSWER to “NATURE” 


» With an Answer to Prof Huxley on The Laws of Motion ” 


Price One Penny AN ANSWER to “KNOWLEDGE” 
. ANSWERS to the ‘‘ATHENAZUM,” and others 


Also, 


Price One Penny 
Price One Penny*® 


By WILLIAM LEIGHTON JORDAN, FRGS ` 


“ Everything Mr Jordan writes 1s sure to be brilhant and ingenious 


Fis mathematical arguments are very clearly expressed ” 


—Public Opinion, on The Winds and their Story of ihe World, now included in The New Principles of Natural Philosophy 


The author of this book gives us a new Principia 
subject, and many others collateral witb -t 


Still, the book 1s the production of a man thoroughly well up in his own 
It is one that may be safely commended to the study of all who are interested in the 


subject of ocean currents ”—J/ron, on The Ocean, its Tides and Currents and their Causes a 28 
** Here we have the vulnerable pomt of Dr Carpenter’s modified resuscitation of the old theory ofeoceanic cnculation clearly 


indicated, and a home-thrust of clear sound reasoning fairly delivered through ıt 


contribution to the subject, the thrust is fatal 


As this point is the “very heart of (Dr Carpenter s 


It is followed by a further and equally clea: and able discussion of the details of 
Dr Carpenters arguments, and of the theomes of Maury, Rennell, Herschel, &c 


excellent, and worthy of careful reading.” — Quarterly Journal of Scvence, on The Ocean 


This chapter of Mr Jordan’s book 1s really 


The Chapter alluded to in the above notice and others of a controversial characte: have been republished in The New Principi : 
of Natural Philosophy, as they will not appear m a new edition of The Ocean, which 1s now being prepared for publmation with 


additional charts and diagrams 
London 


DAVID BOGUE, 3, St Martin’s Place Tiafalgar Square WC 


* DETERMINATION OF SEX” 


THE LAW OF SEX; being an Exposition of the Natural Law by 


which the Sex of Offspring 1s contiolled in Man and the Lowe: Animals, and giving the Solution of various Social 


Problems 


law which Mr Starkweather has brought to light "—Lancet 


By GEORGE B STARKWEATHER, FRGS With 40 IVustrative Poitiaits 


“The old state of things has passed away, and the progenitors of the near future may decide the sex of their childréf by obeying the dictates 


165 


8vo g 
of the new 


“ Before closing the book, which he [the reader] 1s pretty sure to 1e1d through, he 1s fain to confess that the hasty first judgment needs revision @ In 
general the ‘ Law of Sex’ will be found an extremely entertaining work, perhaps more so thin the author intended, and, aside from the ‘law’ itself, for which 
a very plausible case 1s made out, 15 a magazine af curious and interesting facts, brought together with much labour from quarters which are often inaccessible 


to the general reader 


Tt 1s pleasant to note that this difficult and delicate subject has beer treated throughout without ghe shghtest approach to 


pruriency of detail, or to such modes of discussior as can offend even non-medical reiders "—New York Medical Journal 


London 





BY ROBERT BENTLEY, PROFESSOR OF 
BOTANY IN KING’S COLLEGE 


With 357 Engravings, Feap 8vc. 39 6¢ 


THE STURENT’S GUIDE TO SYS- 


TEMATIC BOTANY, including the Ciasstfcation of Plants and 
Descriptive Botany 


gg —_—_ 
* 
With 660 Engravings, Feap 8vo ys 6g 


THE STUDENT'S GUIDE TO STRUC- 
TURAL, MORPHOLOGICAL and PHYSIOLOGICAL BOTANY 


Fourth Edition, w th 1185 Engravings, Crown 8v0 15s 


A MANUAL OF BOTANY, including the 


Structure, Functions, Classification, Properties, and Uses of Plants. 
London J andA CHURCHILL, 11, New Burlington Street 


Just published, Second Edition, price zs 6d, 


THE FUNCTIONS OF THE BRAIN. 
A Popular Essay By JULIUS ALTHAUS M D Four Engravings 


. ° Also, by the same Author, 


ON FAILURE OF BRAIN POWER 


Third Edition Seven Engravings Price rs Gg 
PRACTICAL NOTES ON MEDICAL 
ELECTRICITY 2s 


London LONGMANS & CO , Paternoster Row 





This Day, Crown 8yo, Price res 6d, cloth 


“A TREATISE on EARTHY and OTHER 


MINERALS and MINING Bv D C DAVIES, FGS Uniform 
with, and forming 1 Compinion Volume to, the sama Authors * Metall. 
ferous Minerals and Mmirg” With numgrous Illustrations 


e 
CROSBY LOCEKV6@0OD & CO, 7, Stationers’ Hall Court, London, E C 


This Day, Crown 8vo, Price 3s 6d cloth 


The BLOWPIPE in CHEMISTRY, MINE- 


RALOGY, and GEOLOGY Comaming ail known Methods of 
Anhyggous Analysis, mny Working Examples, and Instructions for 
mahı Apparatus By Ligut-Col W A ROSS,RA,FGS With 
120 Illustrations e a 


CROSBY LOCKWOOD & CO, 7 Stationers’ Hall Court, London, E C 


J & A CHURCHILL, 11, New Burlington Street 


en nant re ere 


NOW READY, IN CROWN ¢vo, PRICE 6s 


H E G EX T. = 
By P G. TAIT, M.A, 


Formerly Fellow of St Peter’s College, Cambridge , 
Professor of Natural Philosophy in the University of Edinburgh 


Edinburgh ADAM & CHARLES BLACK 


THE AUTOTYPE COMPANY, ` 
74, NEW OXFORD STREET, WC 


THE AUTOTYPE FINE-ART GALLERY displays 
a noble collection of Facsimiles from the Drawings of the Great Master» 
preserved in the National Galleries of. Europe, with a choice selection 
from the Works of Contemporary Artists—Poynter, RA, Dyce, RA. 
Ford Madox Brown, Burne Jones, Rossett, F Shields, H Schmalz, 
Cave Thomas P G Hamerton, &c 


SIR JOSHUA REYNOLDS*-284 Examples of this 
Master from rare Prints in thè British Museum, meluding 39 Subjects 
now in the Grosvenor Gallery I chibition 

To adorn at little cost the Walls of Home with Artistic 
Masterpieces, visi the AUTOTYPE FINE-ART GALLERY, 7a 
New Oxford Street, W C 

AUTOTYfE in RELATION to HOUSEHOLD ART 
with 3 [lustrations 21 pp, free to Ry address 

Fine-Art Catalogue, 124 pp , price 6d post fres 
THE AUTOTYPE ®OMPANY 


TURNER'S “LIBER SÎUDIORUM,”" 


Reproduced ın Facsımıle by the AUTOTYPE Process, and accom- 
paried with Notiggs of each Plate 


By the Rey STOPFORD BROOKE, M A 
Publishing ın Three Volumes, each contaming Twenty-four Tlustrations 


price Four Guineas per Volume Vol II now geady, contammg — 

The Story of Europae Inverary Pier Lauffenbourgh 

Bndgein Middle Dis Inverary Castle and Calais Harbour 
tance Town Coastof Yorkshire 

WomanwihCymbals Flint Castle Rizpa 

Findoo Ablutions Stack yard and“Horses Watercress Gatherers 

B nneville Savoy Fagmyard with Cock Juvemle Tricks 

Source of the Arveron Pith Plague of Egypt St Cathenne Hill 

Alps from Grenoble Greenwich Hospital Morpeth 

Ben Arthur Interior of a Church 


Detachea Plates of this Edition of the *' Liber,” with the Comment rv 
appertaming, are sold at 3sa6a@ each e 


Pubhshers The AUTOTYPE COMPANY, LONDON , Henry eotheran 
& Co, Londor and Manthestem 


, 
e . i 
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SUBSCRIPTIONS to “NATURE” 
s d 


Yearly 28 © 
Half-yearly . . 14 6 
Quarterly. 7 6 


To the United States, the Continent, and all places 
within the Postal Union — 


s s d 

Yearly 30 6 
Half-yearly I5 6 

- Quarterly 8 o 


CHARGES for ADVERTISEMENTS 


Three Lines in Golugn 2s 6d od per a 
£ 


° d 
One-Eighth Page, or Quarter Celumn o 18 6 
Quarter Page or Half a Cclumn I I5 O 
Half a Page, or a Column 350 

e Whole Page 6 6 0 


Post Office Orders payable to MACMILLAN & CO 
OFFICE 29, BEDFORD STREET, STRAND, W C 


~ Pe m m rr te i oe var er 


tary of Societies 


‘ LONDON 


FRIDAY, JUNF 27 
QUEKETT Microscopica Ciup, at 8 
s 


+ 
SATURDAY, JUNE 28 


Puysicat Society, at oe the Practical Use of the Silver Voltameter for 
the Measurement of the Electric Carrent, and Ona Colour-miuing Appa- 
ratus founded upon Double Refraction Lord Rayleigh, F RS—On a 
Phenomenon ın Electro-Magnetic Induction C V Boys —On the Altera- 
tions in the Electrica? Resistinces of Metallic Wires produced by Coiling 
and Uncoiling J Hopps—On the Absolute Determination gf the Flec- 
trical Capacity of a Condenger , and On a method of finding the Pernod of 
Vibration ofa Tunmg-Fork R T Glazebrook, F RS 

Rovat BOTANIC SOCIETY, at 3 45 


FRIDAY, Juv 4 r 
GEOLOGISTS’ ASSOCIATION, at 8 * ° 


uu BOTANY, AGRICULTURE, &c 


Now Ready, Mr HOWELL’S CATALOGUE of BOOKS on Botany, 
Agriculture, Natural History, Mammalia, Ormthology, Entom@ogy, Con- 
chology, Geology, and other kindred Sciences On sale at cheap prices 
(mclose Penny Stamp) --26 and 28, Church Street, Liverpool 


FERNS, A SPECIALITY. 


The largest and most profusey ILLUSTRATED CATALOGUE 
of FERNS ever published, containing much valuable information, many 
Synonyms, numerous Descriptions, and copioug, yet simple “Hints on 
Fern Culture” , representative of ov IMMENSE STOCK of FERNS, 
which 1s probably the largest ın the World, suitible for STOVE and 
GREENHOUSE cultnationg for OUTDOOR FERNERIES, and 
other purposes è 


May be had on application PRICE ts 


W. & J. BIRKENHEAD, 
FERN NURSERY. SALE, MANCHESTER 


SANDERSON & Co. 


Sole Inventors of the Solid Copger Tape 


LIGHTNING CONDUCTOR 


In Continuous Lengths, without Jomts, as supplied by them to Her Majesty’s 

Government and the Colores , the Italian Government the Argentine Re- 

pubhe, and other Foreign Governments , the Royal Courts of Justice, Strand, 
the Houses of Parliament, &c 

Chimney Shafts R@paired, Hooped, Raised, Pointed, or Straightened with- 

out Stoppage of Works Lightnmg Conductors Inspected and ‘ested by 

Experienced Electricians Electric Bells, Speaking Tubes, &c, fitted on 
ethe most Improved Prirffiples 


LEADENHALL HOUSE, 10x, LEADENHALL STREET, EC 
SKELETON OF FROG carefully pre- 


pared, 4s , post free ° s 
P E WADE WILTON, Northfield Vallas, Leeds 








LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adeq@ate size isthe test 
of allappliances for the protection of every description of building from the 


destructive effects of lightning @ 
NEWALL & COS 
8 
PATENT 


COPPER LIGHTNING CONDUCTOR, . 


As apphed to zll kinds of Buildings and Shipping ım all parts of the wirid 
with unvarving success 1s the most Trustworthy, most Effective and asso 
the Cheapest Conductor ever offered to the Public s 


R S NEWALL & CO., 
130, STRAND, WC , 7, NEW QUAY, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW 
MANUFACTORY--GATESHEAD-ON-TYNE. 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT: 


PRICE as 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp , Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus, 


JOHN J GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C 


DIAMONDS IN MATRIX. 


R C NOCKOLD, Diamond and Onental Stone Cutter and Dealer, has 
on sale Specimens of the above, also Cut Precious Stones in all Colours 


Precious Stones valued and bought # 
12, FRITH STREET SOHO, W 


TIME BY TRANSIT. 
TRANSIT INSTRUMENTS OF BEST QUALITY 
£7 10s od, £9 178° 6d, and £13 138 od 

instruments sent on Approaal ` 


Latimer Clark’s Manual of the Use of the 


Transit Instrument for obtaining Correct Time, 1s , Treatise, ss , and 
Tables by which any Person may obtam Accurate Time by a Simple 
Observation w/out calculation 2s 6d per annum 


PAMPHLET FREE ON APPLICATION 
A, J, FROST, 6, Westminster Chambers, Victoria Street, S W 


H & E J DALE, 
MANUFACTURING OPTICIANS 
AND ELECTRICIANS 


ee aen 


PATENT MULTIPLEX CAMERA 4o carey 
r3 Dry Plates ad 
A PERFECT APPARATUS FOR TOURISTS 
(Cheaper and better than Double Bachs) 
Illustrated Circular Post Fars 


Complete Photographic Sets of High Quilty F 
with Multiplex Camera, fif®m*45 55 


Illustrated Catalogue, 4 Stamps Electric 
Catalogue (100 pages), 4 Stamps 


Prise Medal, Calcutta 26, Ludgate Hill, London, E È 


BEST BLACK INK KNOWN: 


DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED 


Writing becomes a pleasure when this Ink 1s used aIt has been adopted 
by the principal Banks, Public Offices, and Railway Comrantes throughout 





Ireland 
Tt writes almostinstantly Full Black | Flows easily from the Pen 
Does not corrode Steel Pens Blotting-paper may be apphed at the 


Iscleanly to use, and not hable to Blot moment of writing 
Can be obtained in London, through Messrs Barciay & Sons, Faring- 
don Street, W Enwarps, Old Change, F Newsrry & Sots, Newgate 
Street, J Austin & Co, Duke Street, Liverpool, and to be had of all 
Stationers * 
BEWLEY & DRAPER (Limited), Dublin a 
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CHARLES KINGSLEY MARIN LIGHIFOOT’S SONG, a Poem by thalate Charles R ingsley, appears m 
ony EE t 


: “The Enghsh Illustrated Magazne” for Yuly 
x ¢ MONTHLY Price SIXPENCE, by Post EIGHTPENCE 


- Che English Fllustrated Magazine, 


CONTENTS FOR JULY . 


. 


Aee]  Frontspiece—“ THE SEINE BOAT—A PERILOUS MOMENT” F 
N m N =a Engiaved by O LACOUR, from a Draw.ng by C NAPIER HUNT 
UENTA] THE ROYAL COLLECTION OF MINIATURES AT WINDSOR CASTLE. 


By R Hormes With Illustrations 5 
AN UNSENTIMENTAL JOURNEY THROUGH CORNWALL (concluded) 
By the Authoi of “John Halifax, Gentleman ” Waith Illustratiqns by C NAPIER HEMY 
THE WEASEL AND HIS FAMILY j 
By BENJAMIN Scorr With Illustrations by BRYAN Hook 
MARTIN LIGHTFOOT’S SONG A Poem 
By the late CHARLES KINGSLEY i 
THE AUTHOR OF “BELTRAFFIO” (concluded) cd 
By HENRY JAMES : 
HOW A BONE IS BUILT 
By DoNaLD MACALISTER With Illustrations 
THE ARMOURER’S PRENTICES 
By CHARLOTTE M YonGe Chapters XIX —XX ° 


MACMILLAN & CO, LONDON 3 


Lg 
HARVEY AND PEAE, =: 
[By Apdorntnent to the Royal Institution of Great Britazn, 
. SUCCESSORS TO W. LADD & CO., 
BEAK STREET, REGENT STREET, LONDON, W. 


MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL GLASSES FOR 
SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. 


SEE EXHIBIT AT HEALTH EXHIBITION, EDUCATIONAL SECTION, ROVAL ALBERT HALL 
_ ILLUSTRATED CATALOGUE, PRICE SIXPENCE. 


ALL PAPERS FREE FROM ARSENIC. 


i | WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MArers oF 
ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. 
Sole Address—1r10, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 


May be obtained of all Decorators Special Prize Medal, Sanitary Institute 
Award of Merit, International Medical and Sanitary Congress Silver Medal, National Health Society, 1883 


SS. TW. "Geax. 
In Casks, 12'6 per 9 gals In Bottle, 3/3 per doz Impl Pts * 


* Bottles charged 2 per doz, and allowed at the same rate if returned, but they 
must be paid for with the Beer haf. VRAD, 
| Neither sugar saccharum, nor any of the many new Brewing Materials are usai in PRISE oles 
the manufacture of the “5 N ” Stout, it ıs Brewed entirely from the finest Malt"and Asgued Nua. 
fasts Hops, it is, too, more kopped than Stout is generally, therefore, pesides being very BiRARQOS- 
german Nutritious, it is an excellent Tomc and particularly sued for invalids, ladies nursing, or MAk 

anyone requiring a good strengthening beverage I: is a “Sound Netritious’ Tontc, Ae 
and very much recommended by Medical men 


“ COA y et j 
RS 


ele A an “3 
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eae AEA e 
š WALTHAM BROTHERS, o NK 
THE ‘HALE GUINEA” ALE BREWERY LONDON, SW . ? i 
64 CORNHILL NON-MAGNETISABLE WATCHES 
PERILS ABOUND ON EVERY SIDE! WATCHES which cannot be ** MAGNETISED,” constructed at 
THE a abe ge ene pa ¥ Crooxsas, Esq, F RS, and as exhibited at the 
7 trica titton 18 
Railway Passengers’ Assurance Company = ' 
: E DENT & CO, Maker’ of the Primary Standard Timekeeper of th 
INSURES AGAINST Royal Observatory, Greenwich > eves et 
ACCIDENTS OF ALL KINDS—ON @AND OR WATER, Only Addresses —6:, Strand, angi 34, Roy#l Exchange, London 
e , AND HAS N E Watches can be converted to this plan 
THE LARGEST INVESTED CAPITAL, 
THE LARGEST INCOME, FRY? S GOLD MEDAB, 
AND PAYS YEARLY CALCOUTTA, 1884 
THE LARGEST AMOUNT OF COMPENSATION - a v 
Of any Accidental Assurance Company Pure Cocoa ”—CHAS A 
Charman—HARVIE M FARQUHAR, Eso CAMERON, Analyst for Dublin 
Apply tthe Clerks at the Railway Stations, the Local Agents, or « Stet] I lated ” 
West-Enp OFFICE —, GRAND PORET EurLDI~xGS, CHARING Cross, | iw W siecle rea peers toe = ; R AC | 
or ag tie Bristol i 
“lead Office —64, CORNHILL, LONDON, E.C 
í p í WILLIAN J VIAN, Secretary Nineteen Prize Medals Awarded. ° 
d e ‘ 
m è 
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HOW & CO’S 
Geological Transparencies for the Lantern. 


Descriptive Catalogue on Apphcation 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
. AND MINERALS 
HOW & CO’S POCKET MICROSCOPE LAMP, 8s 6d 
MICRO-PETROLOGY*Sections of Pitchstones, Obsidians, Granites, 
Syenstes, Diontes, Gabbros, Dolerites, Basalts, Tachylites, Trachytes 
Andesites, P&Srphyntes, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lime 
stones, &c price 1s 6d each, 
JAMES HOW & CO, 73, FARRINGDON STREET, LONDON 


In Fcap 8vo, Price 3s 6g 


ELEMENTARY LESSONS IN THE 


SCIENCE OF AGRICULTURAL PRACTICE By H TANNER, 
FCS,MRAC, Exgmingr in the Principles of Agriculture under 


the Government Department of Science, somettme Professor of Agrı- 
cultural Science, University College, Aberystwith 
MACMILLAN & CO, London 





HOLLOWAYS OINTMENT Griss 
For BAD BREASTS, OLD WOUNDS, and SORES. If 


effectually rubbed on the Neck and Chest, 1t cures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and, for 
GOUT, RHEUMATISM, and all Skin Diseases it 15 unequalled, 


ü With numerous Iilustyations, Crown 8vo, 35 6d 


POLARISATION OF LIGHT By W. 


e SPOTTISWOODE, LL D , late President of the Royal Society, &c 
New Edition [Nature Series 
MACMILLAN & CO, LONDON 


LELECTRICITFE: 


Chaque Samed, 16 pages, grand in 8vo, 2 colonnes. 


REVUE HEBDOMADAIRE, 


Sctentifique, illustrée, spéciale, seul*journal tenant les lecteurs 
wigourant de toutes les expositions électriques, et de tous Ies 
progrès de l’électricité. 


Comité de Redaction, ARMENGAUD JEUNE, 
résident , 
A BERTHON, E BOISTEL, F BOREL, 

R de COULON, W de FONVIELLE, L MAICHE, 
A de MERITENS, D MONNIER, D NAPOLI. 
Subscreption Yearly, 20s , Six Months, os. 

Agency for England and Colomes— 

LE FEVRE AND CO., ENGINEERS, 

26, Bunce Row, CANNON STREET, LONDON. 
Specimen Copy sent post free 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Prce Sixpence, Monthly, 24 Hres 8vo, with occasional Illustrations 
Conducted by C G BARRETT, J W uGLAS, R McLACHLAN, F RS, 
E C Rye. FZS, E Saunpers, FLS,andH T Srainron, FRS 

This Maganne, commenced in 1864, contams standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles 

Subsemption~-Six Shillings per Volume, post free 
mence with the June number in each year m 

Vols I to VI (strongly bound in Goth) may be obtained by purchasers of 
the entire set to date, at the increased price of xos each, the succeeding 
vols may be had separately dt together, at 7s each, 

London N VAN VOORST, 1, Paternoster Row 

N 8 —Communicatio&, &c , should be sent ta the Editors at the above 

® 


address 





The volumes com- 


On the 1st of every Month, price Sixpence 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Jonn T CARRINGTON, 


With the Assistance of © 
Fraperick Bonn, FZS Joun A Powrr, M D 
EpwarpA Frecxu, FLS J Jenner Weir, FLS 
F Bucuanan WHITE M 

Contains Articles by well-known Entom otoit on all Branches of the 
Science , on Inseets inygurious or beneficial to "Farm or Garden; Notes on 
Habits, Life-Histories, occurrence of Rarities, &c , there are Monthly 
Lists of Duplicates and Desiderata R , 

Numerous Woopcur ILLUSTRATIONS, to the printing of which especial 
attention 1s given, and occastonal LITHOGRAPHED and CHROMO-LITHO” 
GRAPHED PLATES e + 

SIMPKIN, MARSHALL, & CO » Stationers’ Hall Court 


d 
Now publishing, m Crown 8vo Price 2s, 6d. each. 


ENGLISH MEN OF-LETTERS. 


Edited by JOHN MORLEY. 


JOHNSON. By LESLIE STEPHEN. 


‘SCOTT, SIR WALTER., By R. H. Hurrox 


GIBBON. By J. Correr Morison. 
SHELLEY. By J. A. SYMONDS. 
HUME. By Professor Huxrey, PRS 
GOLDSMITH. By Wiiiam BLACK. 


DEFOE. By W. MINTO 


BURNS. By Principal SHAIRP 
SPENSER. By the Very Rev. the Dean or Sr 


PAUL'S, 
THACKERAY. By ANTHONY TROLLOPE. 
BURKE. By Joun Morey. 
MILTON. By MARK PATTISON. 
HAWTHORNE. By Henry JAMES. 
SOUTHEY By Professor Downpen, 
BUNYAN. By J. A. FROUDE. 
CHAUCER. By Professor A. W. Warp 
COWPER. By Gotpwin Smirf. 
POPE, By LESLIE STEPHEN. 
BYRON. By Professor NICHOL, * 
LOCKE. By Professor FOWLER, 
WORDSWORTH. By F. W H, MYErs. 
DRYDEN. By G. SAINTSBURY. 
LANDOR. By Professor SIDNEY COLVIN 
DE QUINCEY. By Professor Masson. 
CHARLES LAMB. By Rev. ALFRED AINGER 
BENTLEY By Professor R. C. JEBB. ie 
DICKENS. By A W. WARD 
GRAY. By EDMUND GOSSE, oa 
SWIFT. By LESLIE STEPHEN 6 
STERNE. ByH D TRAL. 
MACAULAY. By J Correr Morison. 
FIELDING By Austin DOBSON 
SHERIDAN. By Mrs. OLIPHANT 
ADDISON. By W.J COURTHOPE® 
BACON By the Very Rev. the DEAN OF Sr. 


PAUL'S. 
Others to follow 


@ 
MACMILLAN AND CO., LONDON. 
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Messrs. MACMILLAN & CO0’S°NEW BOOKS. 


A NEW EDITION OF 


. LORD TENNYSON’S WORKS. ` 


An entuely New Edition, conected thioughout by the Auth 1, ccm lete in Seven Vi lumes, exla fcap, 8vo, price Five Shillings each 
A miled number of Copies are pristed on best [fan stat. Paper Orders for thts Edtion will betaken, for S&s only, az the 
sate of ros 6d per Volume 
The Volumes will be published as follows — 








Vol I—MISCELLANEOUS PCEMS Ready Voi V—ENOCH ARDEN, and IN . 
Vel JI—MISCELLANEOUS POEMS Next week MEMORIAM Octcber 
Vol IITI—IDYLLS OF THE KING August Vol VI—QUEEN MARY,andHAROLD November 


Vol IV—THE PRINCESS,and VAUD September | Vol VII—THE LOVER'S TALE &c | December 
PROFESSOR SLELEY’S NEW BOOK 


THE EXPANSION OF ENGLAND: Two Courses of Lectures. By 


J R SEELEY, M A, Regus Fiofessor of Modein History in the University of Cambuidge, Fellow of Gonville and Cams 
College, Fellow of the Royal His-crical Society, and Honorary Meinbe: of the Historical Society of Massachusebts Crown 


8:0 4s 6d 
‘The lectures descive the closest anc. most intelligent attention Nothing 1s moie striking, nor mote ttal to its objects, 
than the limmous vigour with which he explodes certain deeply-rooted fallacies The pioposed object of the lectures 1s to 


enlighten us as to those events in our 1ecent bistory which may have even gieatei effect upon our futme than on ow past The 
little volume ıs well worth careful study, were it only in the view of suggesting mtelligent objections, and so ventilating questions of 
the most vital mpoitance ”— Tines ee lo, eee ° 
NEW NOVELS NOW READY AT ALL THE LIBRARIES 
BY MRS OLIPHANT BY F MARION CRAWFORD ` 


THE WIZARD's SON. By F Py spec RARA ee " 


By Mrs OLIPHANT, Anthor of ‘‘Hester” 3 vols “Mr Isaacs,” & 2vols Globe 8vo r2s 
“A masterpiece of narrative , in Mi Ciawfoid’s skilful 
Crown 8vo 31s 6¢ hands if 1s unlike any other 1omance in English literature ” 
“Very enjoyable "—Academy ° — Tines 


“ Assuredly most orginal ”—Morning Past “Full of exciting incident ”—Athencum 


INVESTIGATIONS IN CURRENCY AND FINANCE. By W. 


STANLEY JEVONS, LLD, MA, FRS Illustrated by Twénty Diagrams Edited, with an Intioduction, by H S 
FOXWELL®M A , Fellow and Lecture: of St John’s College, Cambridge, and Professor of Political Economy at Untussase, 
College, London Demy 8vo zrs F 


THE ENGLISH CITIZEN 
A Senes of Short Books on n.s Rights and Responsibilities Edited by HENRY CRAIK, MA, LLD 


THE STATE IN ITS RELATION TO EDUCATION. By Henry 


CRAIK, M A (Oxon), LL D (G.asgow) Crown 8vo 35 6d 
NOW READY, NEW EDITIONS FOR 1884, PRICE 1s EACH OR, BOUND IN CLOTH, 1s 6d 


DICKENS’S DICTIONARIES. 


DICTIONARY OF LONDON DICKENSS CONTINENTAL ABC RAILWAY 
DICTIONARY OF THE THAMES GUIDE 1s pushed on the Kirst of every Month Prce 
DICTIONARY OF PARIS One Shilling 


~OUES’S NORTH AMERICAN BIRDS 


KEY TO NORTH AMERICAN BIRDS. Containing a Concise 


e „ «Account of every Species of Living and Fossil Buds at present known from the Continent north of the Mexican and United 
States Boundary, mclusive of Greenland Second Edition, Revised to date and entnely Re-wntten Waith which are 
incorporated General Ornithology, en Outline of the Structure and Classification-of Birds , and Field Ormthology, a Manual 

of Collecting, Preparing, and Prese-ving Buds By ELLIOTT COGES.MA,MD, Fb D , Member of the National 

Åtademy of Sciences Profusely Ilustrated Demy 8vo 2/ as [Nearly 1eady 


MANUALS FOR STUDENTS NEW VOLUMES 


ORE DEPOSITS: their Formation and “Yield. By J. ARTHUR 


PHILLIPS, FRS, FGS, FCS, MInstCE, Ancien Exéve de PÉcole des Mines, Puis With numerous 
Illustrations 8vo [Nearly 1 tady 


APPLIED MECHANOIS: an Elementary General Introduction to 


the Theory of Structures and Machines By JAMES II COTTERILL, F RS, Assoc Mem IC E , Professor of Applied 
Mechanics at the Royal Naval College, Greenwich With Diagiams, Illustratpns, and Examples 8vo 18s [Next week 


° HEAT. , By P. G.°Tarr, M.A. Sec.R.S.E., formerly Fellow of St. 
Peter’s College, Cambridge , Professor of Natural Philosophy in the University of Edinburgh, Ciown 8vo 6s 
EXPERIMENTAL PROOFS OF CHEMICAL THEQRY FOR 
T RS. By WILLIAM RAMSAY, Ph D , Professor of Chemistry in University College, Bristol 18mo 2s €d 
AN ELEMENTARY TREATISE ON SOLID GEOMETRY. By 
CHARLES SMIPH, MA, Felicw and Tutor of ‘idney-Sussex College, Cambridge, Author of “An Elementary 
Treatise on Tonic Sectigns ” Crown 8vo os 6d 
S naii EET NAN , . 9 7 
š 7 MACMILLAN & CO., LONDON, WC. 
~ 


Pimted by R Cray, Sons, AND Chaban at 7 and 8, Bread Street Hill Queen Victora Street, 11 the City of London, and published by 
à Macmirran anD Co at tlre Office, 29 and 30, Bedford Street, Covent Garden —THURSDAY June 25 1884 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
= “t To the solid ground 
. Of Nature trusts the mind which buuds for aye ”—WORDSWORTH 
e 
No. 766, VOL 30] THURSDAY, JULY 3, 1884 [PRICE SIXPENCE 
Registered as a Newspaper at thè General Post Office] [All Rights are Reserved 
sé i BE aT EE a 
THE SCORER” FIELD GLASS.| BINOCULAR TELESCOPES, 
2 È a X These Instruments aie the most 
ee, S N powerful Binoculars that can be made 
> 3 a ye to be sufficiently portable for the 
wy Y & A tourist’s use, their magnifying power 
~i X àc S 
ris & 3 A is very geat 'Ihey should be re- 
KR 8 i Q garded as Telescopes , and where there 
x S aN Za es) hy is a sufficient amount of light, objects 
O SO PE X N may be easıly made out by them which 
wwe SN a EE: $ N would be invisibf% with any ordinary 
Sy $5 N S Binocular 
é À S | ÈO K BINOCULAR TELESCOPE, 
3 S N S with turning motion in centre 
2 3 = a S to adjust ıt to thè width of the 
res 8 ay eyes, in Solid Sling Leathe: 
A x Case £5 
° SECOND TO NONE PEENE 
Lllust: ated Catalogue of Binoculars post 
JAMES BROWN, free 
76, St Vincent Street, Glasgow 
JOHN BROWNING, 
Detailed Price Lists of ghar pores! Magi Lanterns, &¢ , on 68, STR AND, LONDON, W.C. 
? 
MAPPIN & WEBE'S | STANDARD METEOROLOGICAL INSTRUMENTS 
ya Cn or va NEGRETT1 
oH era È © OF ; RE z “ny 
; ; AND 
PLATE e , 
aea ZAMBRAĄA’S ° 
AND . * 
C U T L F RY Sunshine Recorder. 
| With Adjustments for anm 
i =e COMPLETELY Latitude 
eS è 
AN ee ea . FITTED. PRICE £12 128 od ° 
ANI 4A Sezes on Stock, Ue 
\\ ao £1 2s od 
SPECIAL = A REE 
D We eee eee” Maustrated Price Lists Post 
DETAILED LIST SiG es iis 
FREE, 
ee NEGRETTI & ZAMBRA, œ 
OXFORD STREET, WEST.END, AND Opticians and Scientific Instrument Makers 
MANSION HOUSE BUILDINGS, CITY, To Her MAJESTY THE QUEEN, “a 
LONDON? ° HOLBORN VIADUCT A 
MANUFACTORY—The Royal Plate and Cutlery Works, SHEFFIELD ,! 45, CORNHILL, & 122, REGENT STREET, LQNDON o 
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SCIENCE AND ART DEPARTMENT. 
NORMAL SCHOOL OF SCIENCE AND 


, ROYAL SCHOOL OF MINES, 
SOUTH KENSINGTON 
Mr F O BOWER, M A, will deliver a Course of Ten Lectures, with 
Illustranve Experiments, on the ‘Elements of Vegetable Physiology,” at 
‘ 4pm on Mondays, Wednesdays, and Fridays, beginning July 2 


Information as to Fees may be obtained from the Recistrar, Normal 
School of Sctence 


THE ROYAL INDIAN ENGINEERING 


COLLEGE, 
COOPER'S HILL, STAINES 
APPOINTMENT OF PROFESSOR OF HYDRAULIC 
ENGINEERING AND MECHANISM 
The Appointment becomes vacant in September 1884 

2 @ The Salary is £600 (£450 only fer the first year), wih Bachelor Quarters ın 
the College (partly furnished), cluding the use of Coals and Gas 

The new Appointment will be made by the Secre.ary of State for India on 
the recommendation of the President of the College 

A statement of the Duties may be obtained from the Secretary it the 
College, to whom also applications for the Appoimtnent, accompanied by 
Testimonials, may be made before July 23, 1884 


OWrNS COLLEGE MEDICAL 


DEPARTMENT 


A Serves of Six Lectur es Inti oductory O the Summe: Course, 1884 

Methods of Judicial Administrat on in the Past, be Dr Cullingworth 

The Physiology and Pathology of Childhood, by Dr Ashby 

The Relation of Phirmacology to Therapeutics, bv Prof Leech 

Female Education in its Physiological Aspect, by Prof Thorburn 

Some Points connected with the Treatment of the Insane, by W 
Mould, Fsq 

The Limits of the Infectiveness of Tubercle, by Dr Ransome 


The above Lectures are published separately, price6d@ each, and collectively m 
one Volume, price 3s 62 


J E CORNISH, 33, Piccad: ly, Manchester 


IT IS INTENDED TO APPOINT PRO- 


IFESSORS of METAI LURGY and of MECHANICAL ENGINEER- 
ING m the Technical School in connection with FIRTH COLLEGE, 
SHEFFIELD ‘The remuneiation will depend cn the qualifications of 
the Applicants, but will in no case be less than 4300 per annum, together 
with a portion of the respective Class and Laboratory Fees For further 
Particulars apply to the REGISTRAR, to whom Applications, stating 
Experience and Qualifigations, must be sent, with the names of at least 
Three Referees, before SEPIEMBER zo, 1884. 


Firth College, Sheffield ENSOR DRURY, Registrar 
ARCHAAN GEOLOGY —Dr CALLA- 


WAY proposes m Ausrust to conduct a small class over a Metamorphic 
Region in which new results may be expected —Address, Wellington, 
Shropshire 


MODERN LANGUAGES —-EXAMINA- 


TIONS conducted by a man of recognised ability tact and experience 
~Address MORTIMER LEROY, 29, Walpole Street, Chelsea, S W 


KING EDWARD VI.’S SCHOOL, BERK- 


HAMSTED, HERTS, 28 miles from Bostem—z2z School Scholar- 

ships four Eahibitions fom the School Laboratory, heated 

Sens Bath, Fives Courts, &c so? per Anrum —Address, HEAD 
ASTER 


hd + 


& 
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TO CAREFUL PEOPLE —A Lady's Sea- 


eside HOUSE will be let for the Summer Two Si-ting-rooms, five Bed 
ro@mg Piano, and Books Housekeeper acts as Cook Tenants bring 
Housemaid Rent, Five Guineas a week -Apply co the HOUSEKEEPER, 
o, Hubert Terrace, Dover 





DUDDINGSTON MANSE, EDINBURGH, 


* by ARTHUR'S SEAT —TO BE LET, for August and September, well 
furmshed, “*thi®e Sitting rooms, four Bed rooms, twc Dressing-rooms, and 
Servants’ Rooms Stabling, and a lovely Garden looking on the Loch 
-~Apply to Rev J H Parton, at the Manse 

ee eer a rr aera 

NOTICE TO ASTRONOMERS 
MR G CALVER begs to state that he now eahibits at the International 
ERhibition, Crystal Palace, an EQUATORIAL with 12-inch Speculum It 
is a new arrangement with column pedestal, clock inside, the most complete 
and superior Instrument ever offered 
Also, shortly to be exhibited, an EQUATORIAL with 204-tnch Speculum, 
®yvith mounting, &c , suitable for large Instruments In these Instruments 
there is the most perfekt and easy control over all the notions 
Full Particulars on application to 
G CALVER, Whidford, Chelmsford 


SCIENTIFIC ART. ! 





1e œ DIAGRAMS FOR SCIENTIFIC LECTURES AND 
ILLUSTRATIONS FOR SCIENTIFIC WORKS 
I Carefully and neatly exeeuted from Descriptions, Sketches, or Objects, by 
MR W S DUNCAN, 22, Delamere Terrace, Bayswater 
© 8 
» ° 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 
who has last week sent to his subscribers Alcyonella fungosa, with drawing 
and description He has also sent out Plumatella repens, Paludicella 
Ehrenbergi, Freaericella_ sultana, Stephanoceros E:chormi, Acineta grandis, 

Foraminifera, Amo-ba, Volvos, Nitella, Hydra, & 
eat Announcements will be made in this place of Organigms T Bis 
supplying è 
Specimen Tube, One Shilling, post free 
Twenty-six Tubes in course of Six Months for Subscription of £1 18 , 
or [welve Tubes for 10s 6d ü 


Portfolio of Drawings, Ten Parts, rs each 


THE “LOISETTIAN ” 


SCHOOL OF MEMORY. 


INSTANTANEOUS MEMORY! 
ART of NEVER FORGETTING !! 
DISCONTINUITY CURED!! , 


A Phy stotogtcal Sy stem, wholly untike Mnemonics, usingenone or 
sts “E Localities,” ** Keys,” “ Pegs,” Links,” or “Associations ” 











Dr ANDREW WILSON, FRSE, Editor of 
“Health,” says — 
t PROFESSORE LOISETTE’s SYSTEM IS PHYSIOLOGICAL AND 
SCIENTI IC IN THE HIGHEST DEGREE ” bd 
PEERED 
Mr RICHARD A PROCTOR, Editor of “Knowledge,” 
in No 117, dated January 25, 1884, says —; 

«I HAVE NO HESITATION IN THOROUGHLY RECOMMENDING, 
THE SYSTEM TO ALL WHO ARE IN EARNEST IN WISHING TO 
TRAIN THEIR MEMORIES EFFECTIVELY, AND ARE THEREFORE 
WILLING TO TAKE REASONABLE PAINS TO GBTAIN SO USEFUL 
A REgsULt,” 


Any Book Mastered ın One Reading 
Great Inducements to Correspondence Classes 
Prospectus post-fi ee on application to 


PROFESSOR LOISETTE, 
37, NEW OXFORD STREL {opposte Mudie’s Library), LON DOG» @ 


MINERALS AND STONE 
IMPLEMENTS 


Mr BRYCE-WRIGHT begs to call the attention of his Chents and the 
Public to his large series of i 


MINERALS AND STONE IMPLEMENTS, 


from which single specimens can be selected a A 
Elementary Collections of Minerals, Fossils, and Rocks from 41 upwards 
N B —T hese Collections obtained the Prize Medal, 1862 


GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION. 


BRYCE-WRIGHT, 


Mineralogist Gnd Expert in “Precious Stones, 
204, REGENT STREET, LONDON, W 


ROCK SPECIMENS” 


AND ROCK SECTIONS FOR MICROSCOPIC EXAMINATION 
The Largest Stock and Greatest Variety in London 
New Lists Now Ready 


Collections and SingleSS$pecimens All Examples are well and carefully 
authenticated 

Specraltty -Large and carefully-cut Rock Sections from well authenti- 
cated Specimens Prof James Geikie says ‘‘These are the largest and 
best cut sections made by any one m England ” 


JAMES R GREGORY, 
Geologist and Mineralogrst, ® 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON” 


NEW CATALOGUE OF MINERAL 
SPECIMENS. 


Arranged for the selection of Single Specimens, &c , with Prices This 
List contains nearly all @f the New Species described during the last few 
ears, also many discovered at new localities Twenty four pages Post 
ree for Two Stamps Also New Lists of Rare Minerals, Rock Specimens, 
Geological Apparatus, Collections, Hammers, Books, and Microscopie 


Sectrons of Rocks 
JAMES R GREGORY, . 
Mineralogist and Geologist, 


88, CHARLOTTE STREET, FITZROY SQUARE, W 
SKELETON OF FROG carefully pre-_ 
e 


pared, 45 , post free 
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Sales by Auction. 


ELECTRICAL ENGINEERS AND SCIENTIFIC INSTRUMENT 
® MAKERS, &e 


The OLD-ESTABLISHED BUSINESS, 


carried on for nearly zo Years ım the name of ALFRED APPS, 
433, Sand, London, and for the past 7 years in partnership with 
ALAN CHARLES Baco, Esq, CE (the pirtnership having ceased by 
effluxion of time) This valuable Business, the Stock, Glass Cases, Tools, 
Matenals, and Tenants’ Fixtures, with Goodwill of the Business and a 
21 Years’ Lease of the Premises from Christmas last, will be offered for 
SALE by Mr STEVENS, at KING STREET, COVENT GARDEN, 
on ata July rz (unless previously sold by Private Contract) — 
Applications to be made to Messrs HUGHES & KENNEDY, 1, 
Clement's Inn, WC, & COL, Esq , 14, Hart Street, Bloomsbury, 
W C, orto Mr AP£s, at 433 Strand, London 


VALUABLE SHELLS AND BOOKS 
MR. J. C. STEVENS will SELL by AUC- 


r TION, at his Great Rooms, 38, King Street, Covent Garden, on 
MONDAY, TUESDAY, and WEDNESDAY, July 7, 8, and g, at 
half-past 12 precisely each day, a valuable Collection of Shells, com- 
prising many sare and valuable Species, many of which are unique, to- 
gether with the 2 Splendid Cabinets with 34 Drawers each, in the best 
possible condition, made about r5 years ago by a celebrated maker, and 
the Library of Conchological and other Natural History Works, including 
a number of the Ray Society’s Publications, Reeve's ‘‘ Iconiea,” British 
Conchology” (Jeffrey's) &c, &c, the property of a well known 
Collector 


On view the Saturday prior and @[ornings of Sale, and Catalogues had 


Just published, Second Edition, price 2s Óg, 


.THE FUNCTIONS OF THE BRAIN 
A Popular Essay By JULTUS ALIHAUS, MD Four Lngravings 


Also, by the same Author, 


ON FAILURE OF BRAIN POWER 


Thud Edinon Seveg Engravings Price 1s 6d s 


PRACTICAL NOTES ON MEDICAL 
ELECTRICITY 2s 
London LONGMANS & CO, Paternoster Row 


THE AUTOTYPE COMPANY, 
74, NEW OXFORD STREET, WC 


THE AUTOTYPE FINE-ART GALLERY displays 
a noble collection of Facsimiles from the Drawings of the Great Masters 
preserved in the National Gallenes of Europe, with a choice selection 
from the Works of Contemporary Artists—Poynter, R A, Dyce, R A, 
Ford Madox Brown, Burne Jones, Rossett, F Shields, H Schmalz, 
Cave Thomas, P Hamerton, &c 

SIR JOSHUA REYNOLDS —284 Examples of this 
Master fr m rare Prints in the British Museum, includmg 39 Subjects 
now tn the Grosvenor Gallery Exhrbition 

To adorn at little cost the Walls of Home with Artistic 
Masterpieces visit the AUTOTYPE FINE-ART GALLERY, 74, 
New Oxford Street, W C 

AUTOTYPE m REPATION to HOUSEHOLD ART, 
with 3 Illustrations 21 pp , free to any address 

Fine-Art Ggtalogue, 124 pp , price 6d post free 
* THE ASTOTYPE COMPANY 
ge 

TURNER’S “LIBER STUDIORUM,” 

Reproduced in Facsimile by the AUTOTYPE Process, and accom- 
pamed with Notices of each Plate e 
By the Rev STOPFORD BROOKE, MA 
Pubhshing m Three Volumes geach containing Twenty-four Tlustrations, 


price Four Guineas per Volume Vol II now ready, containing ~m 
The Story of Europa dnvgrary Pier Lanffenbourgh 
Bridge ın Middle Dıs- nverary Castle and Calais Harbvur 

@ tance Town Coast of Yorkshire 
Woman with Cymbals , Fimt Castle Rizpah 


Hindoo Ablutzsns Stack-yard and Horses Watercress Gatherers 


B nnevulle Savoy Farmyard with Cock Juvemle Tricks 
Source of the Arveron Fifth Plague of Egypt eSt Catherine Hull 
Alps from Grenoble Greenwich Hospital , Morpeth 

Ben Arthur Interior of a Church 


Detached Plates of this Edition of the ‘* Liber,”’ with the Commentary 
appertaining, are sold at 3s 6d each® e 

Publishers The AUTOTYPE COMPANY, LONDON , Henry Sotheran 
& Co, Londorgnd Manchester 


On the rst of every Month 


JOURNAL OF BOTANY, 


BRITISH AND FOREIGN 
Edited by Jamzs Brirren, F LS, Bnush Museum 
Contents —Onginal Articles by leading Botanists — Extracts, and 
Notices of Books and Memoirs —Articles in, Journals Botanical News — 
Proceedings of Societies 
ePrice 1s 32 Subscription for Ore Year, payable in advance, ras 
London WEST, NEWMAN, & €©0® s54, Hatton Garden, EC 





* of ° 


NOW READY, IN CROWN 6&vo, PRICE 6s 


BK E G A'r.. . 


By P. G. TAIT, M*A, 


Formerly Fellow of St Peters College, Cambridge , 
Professor of Natural Philosophy in the University of Edinburgh 


Edinburgh ADAM & CHARLES BLACK 
STANFORD’S COMPENDIUM OF GEOGRAPHY AND TRAVEL 
FOR GENERAL READING 


A Series of Volumes Descriptive of the Great Divisions of the Globe 
Large Post 8vo, Cicth Gilt ars 


NORTE AMERICA. 


By Prof F V HAYDEN, 


Late Chief of the United States Geological Sursey, and 


Prof A R C SELWYN, FRS, 


D.rector of the Ceological Survey of Canada. ü 


With Sixteen Maps and Forty-eight Illustrations 


“The maps are excellent, and altogether this volume 1s one of the best and 
p 
most widely interesting of the series ”—Atheneum 
** An excellent and skilful digest f rhe geergraphy and statistics of the two 
great countries of North America "—Contemporary Review 


*," The Volumes for Asta, Africa, Central and South America, and 
Australasia are published, unifurm in -1ze and price Europe 1s in the Press 


London EDWARD STANFORD, 55, Charing Cross, S W 


BRITISH ASSOCIATION, 1884 


Post Svo, limp leather, gilt edges, price 7s 6d 


THE ENGLISHMAN’S GUIDE-BOOK 


TO THE 
UNITED STATES AND CANADA. 


With an Appendix of the Shooting and Fishing Resorts of North America 
Edition for 1884, with numerous mi strations, Goloured Maps and Plans of 
ities 


The book ts all it professes to be, contaming within the lmits of an easily 
portable volume all the informatign necessary to enable the traveller to find 
is way from place to place Englishmen contemplating a visit to Ameuica 
may safely trust this handy guide "—7vares s 
“An exceedingly useful and interesting handbook Tt contains in a small 
compass a“ amazing amount of well digested and well classified informa- 
tion "—New York Herald 


London EDWARD STANTIORD, 55, Charnng Cross, S$ W 


NOTICE—MAPS AND BOOKS FOR TOURISTS 


STANFORD'S TOURISTS’ CATALOGUE, 56 pages, revised 
for 1884, with Index Maps to the one-inch Ordnance Surveys of 
England and to the Government Maps of France and Switzerland, ts 
Just ready, and contains full information of the best maps and guides 
obtainable Post free for penny stamp 


London EDWARD STANFORD, 5s, Charing Cross, S W. 


BY ROBERT BENTLEY, PROFESSOR OF 
BOTANY IN KING’S COLLEGE., ° 


With 357 Engravirgs, Feap 8vo 35 ôd 


THE STUDENTS GUIDE TO SYS- 
TEMATIC BOTANY, including the Class fication pof Plants and 


Descriptive Botany o 
e œ 


With 660 Engravings, Feap 8vo 7s 6d 


THE STUDENT'S GUIDE TO STRUC- 
TURAL, MORPHOLOGICAL, and PHYSIOLOGICAL BOTANY 


Fourth Edition, with 1185 Engravings, Crown 8vo 155 zi 


A MANUAL OF BOTANY, including the 


Structure, Functions@Classification, Properties, and Uses of Plants 


London J and A CHURCHILL, r1, NewgBurlington Street ° 





16s per Ann, 20s Post Free 


DER NATURFORSCHER. 


Wochenblatt sur Verbreitung der Fortschritte m den 
Naturwissenschaften 
Herausgegeben von Dr WILHELM SKLARE Mp , 
A Weekly Periodical devoted to Natgral Science ga Nos, 16s Spec- 
men Numbers may be had through anv Foreign Bookseller 1884 will com - 
mence the XVIilth volume è 


Berlin DUMMLER, 77, Charlottenstrasse, S W , and all Booher: e 
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RESORDS& OF FAMILY FACULTIES. CHARLES GRIFFIN &CO.’S LIST. 


AWARD* OF PRIZES. 


I greatly regret that the allotted sum of £500 under the 


e published conditions, together with one additional award, 1s 


inadequate to enable me to assign prizes zo all the authors of 
contmbutions of merit The Recoids of many besides those 
whose names appear in the puze lists are of much value, though 
I am only able to tender to their authors my barren but hearty 
thanks 


h 


A Prize of £9 has been sent to each of the 40 following conti ibuto s, 


Amphlett, John, Clent, Stourbridge—Batchelor, Mrs , Jacobstow Rectory 
Stratton, N Devon—Bnathurst, Mis K , Vicarage, Biggleswade, Bedford- 
@ure—Beane, Mrs C F, a, Portland Place, Ven-er Road, Sydenham—~ 
Berisford, Samuel, Park Villas, Park Lane Macclesfield—Carruthers, Mrs , 
Bughtside, North Finchley—Carter, Miss Jessie En, Hazelwood, The Park, 
Cheltenham—Cay, Mrs, Eden House, Holyheac—Clark, J Edmund, 
Feversham ‘Terrace, York—Cust, Lady Elizabeth 13, Eccleston Square, 
S W — Fry, Edward Portsmouth, 5, The Grove, Highgate, N —Gibs n, G 
A, M D, 1x, Randolph Chf, Edinburgh— Gidley, B Courtenay, 17 Ribbles- 
dale Road, Hornsey, N --Gillespie, franklin, M D~, 1 The Grove Aldershot 
—Griffith-Boscawen, Mrs , Trevalyn Hall, Wiexham--Herdcastle, Henry, 
38, Eaton Square, S W—Harrison, Miss Edith, 68, Gloucester Place, 
Portman Square, W —Hobhouse, Mrs ,4, Kensington Square, W —~Holland, 
Miss, Ivymeath, Snodland, Kent—Hoths, Georg2, Dartmouth House, 
Dartmouth Park Hill, N —Ineram, Mrs Ades, Cha ley, Lewes, Sussex 
Johnstone, Miss & L, 3, Clarendon Place, Leamimngton—lLane Poole, 
Stanley, 6, Park Villas East, Richmond, Middlesex—Leathley, D W B, 
59, Lancoln’s Inn Fields Qn trust fora competitor who desires her name not 
t be publ shed)—Lewm, Lieut Col T H , Colway Lodge, Lyme Repr 
Lipscomb, R H, East Budleigh, Budleigh Salerton, Devon—Malden, 
Henry C, Windlesham House, Brighton—Malden, Henry Elhot, Kitlands, 
Holmwcod, Surrey—McCall, Hardy Bertram, 5, 5t. Augustine’s Road, 
Edgbaston, Birmmgham~-Mo re, Miss Georgina M, 45, Chepstow Place, 
Baysn ater, W —Newlands, Mrs , Rreden, near Abe-deen—Pearson, David 
R, MD, 23, Upper Palmore Place, Kensington, W—Pearson, Mrs, 
Lhe Garth, Woodside Park, North Finchley—Pechell, Hervey Charles, 
6, West Chapel Street, Curzon Street, W — Roberts, Samuel, 21, Roland 
Gardens, S W —Smith, Mrs Archibald, Rivermak, Putney, SW — 
Strachey, Mrs, Fovey Lodge, Clapham Common, § W —Sturge, Miss 
Mary C, Chilliswdod, Tyndail’s Park, Bnstol—Sturge, Wre R F sor, 
Pembroke Road, Clifton— Wilson, Edward T, M D Westall, Cheltenham 





A Prize of £5 has been sent to each of the 45 folowing contributors 


Allan, Franas J, MD, r, Dock Street, E —Atkinson, Mrs, Clare 
College Lodge, Cambndge —- Bevan, Mrs, ‘Plumpton House, Bury St 
Edmund’s—Browne, Miss, Maidenwell House, Louth, Lincolnshire-—Cash, 
Frederick Goodall, Gloucester—Chisholm, Mrs, Church Lane House, 
Haslemere, Surrey—Collier, Mrs R , 7, Thames Embankment, Chelsea 
Croft, Sir Herbert G D, Lugward ne Court, Hereferi—Davis, Mrs (care 
of Israel Davis, 6, King’s Bench Walk, Temple, E C }—Drake, Henry H, 
The Firs, Lee, Kent—Erck, J J G, 13, Brownhtl Road, Catford, S E 
—Fhnt, Fenner Ludd, 83, Brechnock Road, N —~—Fora William, 4, South 
Square, Gray’s Inn, W C—Foster, Rev A. J, The Vicarage, Wootton, 
Bedfofl--Glanville-Richards, W V S, 23, Endsleigh Place, Plymouth— 
Hale, C D Bowditch, 8, Sussex Gardens, Hyde Park, W —Horder, Mrs 
Mark, Rothenwood, Ellen Grove, Salisbury—Jackson, Edwin, 79, Withing- 
ton Road, Whalley Range, Manchester—Jackson, George, 1, St George’s 
Terrace, PbyMouth—Kesteven, W H , 401, Holloway Road, N Lawrence, 


@Mrs Alfred, 16, Suffolk Squire, Cheltenham—Lawre, Mrs, 1, Chesham 


Place, S W -«Leseson-Gower, G W G, Titsley Placa, Lumpsfield, Surrey 
—Lobb, H W, 66, Russell Square, W —McConnel, Miss M A, Brook- 
lands, Prestwich, Manchester—Marshall, Mrs, Fenton Hall, Stoke-upon- 
Trent—Meyer, Mrs , 1, Rodney Place, Clifton Bristol—Milman, Mrs , The 
Govérnor’s House, H M Prison, Camden Road—Olding, Mrs W. 4, 
Brunswick Road, Brighton, Sussex—Passingham, Mis , Milton, Cambridge—~ 
Pringle Mrs, Fairnalie, Fox Grove Road, Beckenham, Kent—Reeve, 
Miss, Foxholes, Christchurch, Hants~Scarlett, Mrs Boscombe Manor, 
Bournemouth—Shand, Wilham, 57, Caledoman Road, N —Shaw, Cecil È, 
Wellington Park, Belfast—S:zer, Miss Kate T , Moorlands, Great Bentley, 
Colchester - Smith, Miss A M Carter, Thistleworth, Stevenage—Smith, 


® Rev Edward S, Viney Hill Vicarage, Blakeney, Glovcestershire—Smuth, 


Mrs F P, Chffe Mouse, Sheffield—Staveley, Edw S R, Mill Hill 
School, N W —Sturge, Miss Mary Darby, 17, Frederich Roed Edgbaston, 
Birmingham~—Terry, Mrs , Tostock, Bury St Edmund's, Suffolk—Utley, 


W H, Alhance Hotel, Cathedral Gates, Manchester-—-Weston, Mrs, 
Encagh, Lansdown, Bath--Wodehouse, Mrs E R., z6, Chester Square, 
. œ 
® FRANCIS GALTON, 
+ 
«2, RUTLAND CATT, LonnoN, S.W. 
* » 
* 9 
Ld 


Ready the first week in July Price 7s 6d * 


YEAR-BOOK OF THE SCIENTIFIC 
AND LEARNED SQCIETIBS 
OF 


GREAT BRITAIN AND IRELAND. 


COMPILED FROM ORFICIAL Sources First Issue 
Giving an Account of over 300 Societies engaged in the following 
Departments of Research — 


§ 1 Science Generally ze Societies oc@ipyieg themselves with several 
Branches of Science, or with Science and Literature jo ntly —§ 2 Mathe- 
matics and Physics ~§ 3 Chemistry and Photography —§ 3 Geology, 
Geography, and Mineralogy —$ 5 Biology, including Microscopy and 
Anthropology -$ E€ Economic Science and Statistics -~§ 7 Mechamical 
Science and Architecture —-§ 8 Naval and Miltary Science —~§ g Agricul- 
ture and Horticulture —§ xo Law ~—§ 11 Medicine —$ rz Literature -w 
$13 Psychology —$ 14 Archxology p 


With Appendia comprising a List of the Leading Scientific Societies 
throughout the world j 





Royal 32mo, 504 pp, with numerous Diagrams 75 6d 


AN ELECTRICAL POCKETBOOK, 
FOR THE USE OF ELECTRICIANS AND ENGINEERS 


By JOHN MUNRO, CE, and A JAMIESON, CE, FRSE,” 
MST 


Conrents —Umts of Measurement—Measures-—-Testing-—-Conductorsa 
Dielectncs--Submarne Cables--Telegraphy—Electro Chemistry and Metal- 
lurgy-~Batteries—Dy namos and Motors-~Electric Lightang—Miscellaneous 

“ Wonderfully perfect Worthy of all the commendation we can give 
it’ — Electrician 

CA worlg of the greatest value to all imterested in electnaty A 
veritab'e Pocket-hook Can be carried abat ın one’s pocket without the 
least mcorvemence "-—~Zelegraphrst 





Wii many Illustrations, price 9s 


FUEL AND WATER A Manual fore 


Users of Steam and Water 


By Prof SCHWACKHOFER and WALTER R BROWNE, MACE 
late Fell Trn Coll Camb 


GENERAL CONTENTS ~~Heat ahd Combustion—Fuel, Vaneties of—Firing 
Arrangements, Furnace, Flues, Chimney—The Boiler, Choice of--Varieties 
~-Feed-water Heaters—Steam Pipes—Water, Composition, Purification— 
Prevention of Scale 


‘The section on Heat 1s one of the best and mgst lucid ever written "— 
Engineer 2 





WORKS BY A WYNTER BLYTH, MRCS, FCS, 
Public Analyst for the County of Devon 


HYGIENE AND PUBBLIC HEALTH (a 


Dictionary of) embracing the following Subjects — 

I Sanitary Cherustry II Sanitary Engnesmng UII Sanitary Legisla- 
tion IV Epidemic and Epizootic Diseases™ V Hygtené—Multary, Naval, 
Private, Public, School 

Royal 8vo, 672 pp Cloth, with Map and r40 Illustrations 28s 
e A work that must have entailed a vast amount of labour and research 
Wil become a STANDARD WORK IN HYGIENE AND Pusiic HEALTH ” 
—Medical Times and GReette 


"A 
a 





o 
FOODS: their Composition and Analysis. 
Crown 8vo, Cloth, with Elaborate Tables? Folding Litho-Plate, and 
Photographic Frontispiece 16s Second Edition 
t An admirable digest of the most recent state of Pnowledge 
esting even to lay readers "—Chemzcal News © 
“Stands unrivalled for completeness of information "—~SanslaryRecord 
° 


* 
Inter- 





POISONS. their Effects and Detection. 


Crown 8vo, with Numerous Tables and Illustrations 16s Second 
Edition 
“One of the best and most comprehensive works dA the subject ”— 
Saturday Review e 
“A sound and practical }{anual of Toxicology, which cannot be too 
warmly recommended. One of its chief merits is that it discusses 
substances which have been overlooked "—Cheszcal News 





London CHARLES GRIFFIN & CO, 
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SUBSCRIPTIONS to “NATURE.” 
a 


S 
Yearly . . ‘ 28 0 
Half-yearly a a ‘ ' I4 6 
Quarterly . a à . 7 6 


To the United States, the Continent, and all places 
within the Postal Uniqn — 


s d 

Yearly . pte: 2. 8 30 6 

e Half-yearly . = . I5 6 
Quarterly : : 8 o 


‘CHARGES for ADVERTISEMENTS 


Three Lines in Columt zs 6d gd. per Line after 
S 


d. 

One-Eighth Page, or Quarter Column - o 18 6 
Quarter Page or Half a Coluron sam TTS. 0 

e Half a Page, ora Column ... os» 3 § @ 
WholeePage . . 6 6 a 


Post Office Orders payable to MACMILLAN & CO 
OFFICE 29, BEDFORD STREET, STRAND, W.C. 


Bliavy of Societies 


LON DON 


FRIDAY, Jury 4 


GEOLOGISTS’ ASSOCIATION, at 8 —@n the North-West Highlands and their 
‘Teachings * Prof J F Blake, M A., F GS —On the Geology of South 
ee with Special Reference to the Long Excursion W A E Ussher, 


MINERALOGY AND GEOLOGY. 


The following New Minerals have just arrived ~-BORRICHITE, 
FRIGIDITE, PITTKOIT, also Goon BARRANDITE, STEPHANITE, 
ARGENTOPYRITE, CYCLOPITE, ROMEITE, ENARGITE, NA- 
TIVE SILVERS, ARGENTITE, PYRARGYRITE, &c, &e 


VERY FINE “SHERRY-COLOURED” TOPAZES 


A Large Series of ROCKS, also MICROSCOMIC SECTIONS of the 
same ° e 


wm Lists on Apphcation Hammers, Chisels, and Hammer Straps 
PRIVATE LESSONS AND EVENING CLASSES 
BLOWPIPE CASES AND APPARATUS Catalogues free 
SAMUEL HENSON, 
. 277, STRAND, LONDON, 
Opposite Norfolk Street 


. NOTICE OF REMOVAL. 


THOMAS D. RUSSELL, 
Late of ESSEX STREET, STRAND, 


Has removed his extensive Collgctions of Geological, Petrological, Minera- 
logical, and Microscopical Specimens to more convement Premises at 
78, NEWGATE STREET, pear the New General Post Office Address— 


THOMAS’ D RUSSELL, 
78, NEWGATE STRE®T, LONDON, EC. 


MUSEUMS AND COLLECTORS. 


Mr. DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his ollections in Natural History 
Objects, including RECENT SHELLS (Foreign and 
British), FOSSIL REMAINS, MINERALS, ROCKS, 
MARINE ZOOLMGY, &c, &c, &e, 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


o PRICE 4s 7d, POST FREE 


A CATALOGUE OF GHEMICAL APPARATUS 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy bvo, 480 pp , Illustrated with 1,600 Woodcuts, 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp*SONS, 22, GARRICK STREET, 
e LONDON, W.C.’ 





conclusively that a Conductor made of Copper of adequat 
of allapphances for the protection of every description of building fromathke 


LIGHTNING CONDUCTORS 


Experience, accumulated since the time of Benjamins Franklin, es 
size 1S the lest 


destructive effects of lightning 


NEWALL & CO.’S 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the werld 
with unvarying success, 1s the most Trustworthy, most Effective, and elso 
the Cheapest Conductor ever offered to the Pubhe 


R. S. NEWALL & CO., 


130, STRAND, WC , 7, NEW QUAY, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW 
MANUFACTORY—GATESHEAD-ON-TYNE. 


DIAMONDS IN MATRIX. 


R C NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
on sale Specimens of the above, also Cut Precious Stones in all Colours 
Prectous Stones valued and bought 
r2, FRITH STREET SOHO W 


TIME BY TRANSIT. 
TRANSIT INSTRUMENTS OF BEST QUALITY 
£7 tos od, £9 17s 6d, and £13 13s od. 
/unstruments sent on Approval 
Latimer Clark’s Manual of the Use of the 


Transit Instrument for obtaimng Correct Time, rs , Treatise, ss , and 
Tables by which any Perscn may obtain Accurate Time by a Simple 
Observation wzthout calculation 2s 6d per annum 


PAMPHLET FREER OW APPLICATION 
A J FROST, 6, Westminster Chambers, Victona Street, S W 


H & E J. DALE, 
MANUFACTURING OPTICIANS 
AND ELECTRICIANS 


PALENT MULTIPLEX CAMERA to carry 
13 Dry Plates 
A Prerecr APPARATUS FOR TOURISTS 
(Cheaper and better than Double Backs) 


Llinstrated CrreiMar Post Free 


ae Complete Photographic Sets of High Quality, 
7 ` with Multiplex Camera, from 45 55 
Illustrated Catalogue, 4 Stamps Electric 
Catalogue (100 pages), 4 Stamps 


26, Ludgate Hill, London, EC 
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Prise Medal, Calcutta 


FERNS, A SPECIALITY. 


The largest and most profusely ILLUSTRATED CATALOGUE 
of FERNS ever published, contaiming much valuable information, many 
Synonyms, numerous Descriptions, and copious yet simple “Hints on 
Fern Culture” , representative of our IMMENSE STOCK of FERNS, 
which 1s propably the largest in the World, suitable for STOVE and 
GREENHOUSE culnvation, for OUTDOOR FERNERIES, and 
other purposes 


May be had on appliaton PRICE 1s. e - 


W. & J. BIRKENHEAD, . 
FERN NURSERY, SALE, MANCHESTER 


SANDERSON & Co., 


9 
Sole Inventors of the Solid Copper Tape e 


LIGHTNING CONDUCTOR 


In Contmucus Lengths, without Joints as suppled by them to Her Majesty's 

Government and ‘the Colonies, the Italan Government the Argentine Re- 

public, and other Foreign Governments , the Royal Courts of Justice, Strand, 
the Houses of Parlament, &c 

yhimney Shafts Repaired, Hooped, Raised, Pointed, or Strayghtened with- 

out Stoppage of Works Lightning Concyictors Inspected an Tested by 

Experienced Electricians Electric Bells, Speakige Tubes, &e , fitted on 
the most Improyed Principles 


LEADENHALL HOUSE, 101, LEADENHALL STREET, E Ce 
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THE ‘NEW PRINCIPLES OF NATURAL PHILOSOPHY. 


* With an Answer to Prof Huxley on “The Laws of Motion” Also, j 


AN ANSWER to “NATURE? Price One Penny. AN ANSWER to “KNOWLEDGE” Price One Penny. 
ANSWERS to the “ATHENÆUM,” and others Price One Penny. ‘ 
By WILLIAM LEIGHTON JORDAN, FRGS.’ 

“ Everything Mr Jordan writes 1s sure to be brilliant and ingenious Hs mathematical arguments are very clearly expressed ” 
~—Publee Opinion, on The Winds and ther Story of the World, now mncluded in The New Princeples of Natusal Philosophy.” 
* ‘The author of this book gives us a new Principia Stll, the book is tne production of a man thoroughly well up in his own 
subject, and many others collateral with it Itis one that may be safely commended to the study of all who are intefested in the 
subject of ocean currents ”—~/rox, on The Ocean, its Tides and Cursents and ther Causes 

“ Were we have the vulnerable point of Dr Carpenter’s modified resuscitation of the old theory of” oceanic onculation clearly 
indicated, and a home-thrust of clear sound reasoning fairly delivered through ıt As this pomt ıs the very heart of Dr Carpenter's 
contribution to the subject, the thrust:s fatal Itis followed by a further and equally clear and able discussion of the details of 
Dr Carpenter’s arguments, and of the theories of Maury, Rennell, Herschel, &c This chapter of Mr Jordan’s book 1s really 


excellent, and worthy of careful reading ”— Quarterly Journal of Sience, on The Ocean 
The Chapter alluded to ın the above notice and others of a contioversial character have been republished in Zhe Mew Principles 


of Natural Philosophy, as they will not appear in a new edition of Zhe Ocean, which 1s now being prepared for publication with 


additional charts and diagrams 
London DAVID BOGUE, 3, St. Martin’s Place, Trafalgar Square, W.C 


WALL PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 
ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic, 
Sole Address— rro, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 


May be obtarned of all Decorators Special Prize Medal, Sanitary Institute 
Award of Merit, International Medical and Sanitary Congress Silver Medal, Natioflal Health Society, 1883 


HA RWVE YT AND PEAK, 
[By Appointment to the Royal Insittutzon of Great Britain, j 
SUCCESSORS TO W. LADD & CQ, | 

BEAK STREET, REGENT STREET, LONDON, W. 
MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 

SCHOOLS, COLLEGES, OR PRIVATE RESEARCH 
SEE EXHIBIT AT HEALTH EXHIBITION, EDUCATIONAL SECTION, ROYAL ALBERT HALL. 

ILLUSTRATED CATALOGUE, PRICE SIXPENCE, 


Ss. PY. SSDs. 


In Casks, 12/6 per 9 gals In Bottle, 3/3 per doz Impl Pts? 


* Bottles cuarged 2’ per doz, and allowed at the same rate if returned , but they 
must be paid for with the Beer 
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LN WALTHAM BROTHERS, i 
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MLCRO-ShLIDES FOR SCIENCE CLASSES, 
ate PATENT LEVEL MIGKO-SLIDE. eè 
Pier transverse section of leaf, Raphides, Carnation stomata, 25 6d Fig,, Meiistem, 25 6d 
as 6d Asparagus plumosus, 2s 6d ° ralia root, 2¢ 6d 
Sowthistle stem, Collenchymatous tissue, 25 6d Sciadocalyx, polar hairs, 2s 6d Old sto@k, £2 per 100 ® 
e POST FREE REMITTANCE WITE ORDER = 


B. PIFFARD, HILL HOUSE, HEMEL HEMPSTEAD, HERTS. 











*By LIONEL S. BEALE, F RS., Professor STANDARD 


of Medicine in Ki C ih Lond 
SLIGHT AILMENTS, ips sha Ne lege, London gs COLLE CTI O AA Tei A N G PPARATUS 


HOw oN WORK with the MICROSCOPE® 100 Plates ars (Harrison 

The LeROSCORS in MEDICINE 86 Plates ars GEOLOGY AND MINERALOGY, 
BIOPLASM an Introduction to Medicine and Physiology 6s 62 CATALOGUE POST FREE 
PROTOPLASM, or, Matter and Life [A New Edstron preparing ... a 

DIAGNOSIS and TREATMENT of URINARY DISEASE In the Press s 


On LIFE and on VITAL ACTION 5s (Preparing CHARACTERISTIC BRITISH FOSSILS. 
The MYQ@ERY of LIFE POST FREE, 6g 


LIFE THEORIES and REDIG facious THOUGHT ss 64. N B—As onlya 1 
A d — y a lumited number of Copies will be issued orders should be 
The ‘‘MACHINER®” of LIFE gant onal ice to avoid A ele è 


DISEASE GERMS (Sorled Cops onl 8 
-2i (Soiled Copts only ) 8 THOMAS J DOWNING, œ 


DNEY DISEASES, &c [A New Edition preparing 
© “ ° Londoti J &A CHURCHILL 38, WHISKIN STREET, LONDON, EC (over Quarter of a Century 
e 


e z / | 
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Chaque Samedi, 16 pages, grand ın 8vo, 2 colonnes Price One Shilling : 
CONTENIS 
REVUE HEBDOMADAIRE, z—M Reran's New Voimme . . 
-lentifique, illustrée, spéciale, seul journal tenant les lecteurs E  acae s A 
1 courant de toutes les expositions électriques, et de tous les 4 —Heme’s Mountain-Idy Ils 
° progrès de ldlectricité. 3 Sie Ashi: i meee r 
“a : —Wordsworth’s Relations to Science 
Comité de Rédaction, ARMENGAUD J EUNE, y —Mıtchelhurst Place -By the Author of “For Percival” 
Président, Chapters VIN —IX 
A. BERTHON, E BOISTEL, F BOREL, 8 —Review of the Month 
t de COULON, W de FONVIELLE, L MAICHE, MACMILLAN & CO, LONDON 
nc 
A de MERITENS, D MONNIER, D NAPOLI. THE BREWERS’ GUARDIAN: 
Subscription Yeasty 1g205 , Sex Months, 10s, A Fortnightly Paper devoted to the Protection of Brewers’ Inte ests, 
Agency for England and Colonies Licensing, Legal, and Parliamentary Matters 
LE FEVRE AND CO, ENGINEERS, REVIEW OF THE Marr AND HoP PADES » AND WINE AND Sprrit TRADE 
“3 ECORD 
26, Bupcz Row, CANNON STREET, LONDON. The Organ of the Country Brewers 
Sin aha ~ PEN Copy sonk post mao naan x A ig Preven Guardan "is pon ned on the ev anes of every alternate 
uesday and is the oniy journal oiicially connected with brewing interests 
THE PNTOMOLOGIST’S MONTALY Subscription, 16s 6d per annum, post free, dating from any quarter-day 
MAGAZINE Single Copies, rs each Registered for transmission abroad 
z . Ofices—5 Bond Court, Walbrook, London, E C 
Tine opa Kanit 24 ages SVO; with ary Aate 5 e ee E 
-onducted by ARRETT, Ot GLAS, R MCLACHLAN i 
E C Ryg FZS,E Saunpvers, F LS ,andH T STAINTON, F RS AM Pee iy AQOLOGIS T > 
This Magazine, commenced in 1864, contains standard articles and notes Third $ MO E b ig ale OF NATURAL HISTORY 
m all subjects connegted with Entomology, and especially on the Insects of ird Seres Edited by J E Harring, FLS, FZS, Member of the 
he British Isles Briush Ornithologists’ Union , contains— 
Subscnptron—Six Shillings per Volume, post free The volumes com- Origmal Articles by well-known naturalists in every branch of zoology, 
nence with the June number in each year habit. of animals, arrival and departure of migratory birds, occurrence of 
a rare birds, distribution and migration of British fresh-water fish, new or 


Vols I to VI (strongly bound in cleth) may be obtained by purchasers of 
he entire set to date, at the increased price of ros each, the succeeding | rare marne fish, local aquana, British reptiles, British land and fresh- 
rolsemay be had separately or together at 7s each. water mollusca, with remarks on the haunts and habits of the species, and 
London JOHN VAN VUORST, 1, Paternoster Row otler matters of general interest to those who delight in natural history 
N B—Communications, &c , should be sent to the Editors at the above Reports of the Linnean Zoological, and Ent.mological Socieues Reviews 
of natural history books Occasional translations from foreign zoological 





cee journals of important and interesting articles in various branches of zoology 
On the 1st of every Month, price Sixpence There are occasional woodcuts 
THE ENTOMOLOG Ist, JOHN VAN VOORST, r, Paternoster Row 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY NORTH BRITISH AGRICULTURIST 
’ 
Edited by Jonn T CARRINGTON, the only Agricultura! Journal mm Scotland, circulates extensively among 
With the Assistance of 3 Landowners, Farmers, Resident Agents, and others interested m the 
FREDERICK Bonn FZS Jéun A Power, M De management of land throughout the United Kingdom 

em EDWARD À Fircu, F LS J Jenner WEIR, FLS The AGRICULTURIST ıs published every Wednesday afternoon in 
~ F BucHanan Wuire9M D time for the evening mails, and contains Reports of gilthe principal British 


Contams Articles by well-known Entomologists on all Branches of the | ang Insh Markets of the wee 
5 aas be heneil T eaa NORDA Thespecial attention of Land Agents ts directed tothe AGRICULTURIST 


Science , on Insects injurious or beneficial to Farm or Garden, Notes on 
Habits, Life Histories, occurrence of Rarities, &c , there are Monthly | as one of the best existing Papers for Advertising Farms tobe Let and Estates 
Lists of Duplicates and Desiderata for Sale 
Numerous Woopcur ILLUSTRATIONS, to the printing of which especial Ad ertisers addressing themselves to Farmers will find the AGRICUL- 
attention 1s given, and occasional LiTHOGRAPHED and CHROMO-LITHO TURIST a first-ciass medium for reaching that Class e 
Price 32 + By post 34@ Annual Subscription, payable in advance, 14s 


GRAPHED PLATES 
SIMPKIN, MARSHALL, & CO , Stationers’ Hall Court, i Offices—377, High St , Edmburgh, and 145, Queen Victoria St , London, 


LA SEMAINE FRANCAISE: a Weekly 


Money Orders payable to Charles Anderson, Jun., Edinburgh 


Newspaper and Review in the French Language Politics, Literature, LORD TENNYSON’S WORKS 
Tan Art, arenes, Bor iat ved : pose Booksellers, and at 
the Railway bookstalls ce, 441, strand, 
LA SEMAINE FRANCAISE: Journal Francais pur] THE WORKS OF ALFRED, 
V’Angleterre Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes Un exemplaire par la poste, 24d , en timbres poste Abonne LORD TE NNYSON 
ment france par Ja poste-fin gn, ros tod , six mots, 5s g@ Prix ad A New Collected Edition in Seven Volumes 


chez tous les hbraires et aux gares des chemins de fer On s’abonne 
aux bureaux, 441, Strand, Londres, Extra fcap 8vo ss each Volume 

LA SEMAINE T ANÇAISE me La Semaine 3 ra A limited number of copies will be printed on best Hand-made Paper 
çaise * has been brought out in London for the benefit of those Enghsh | Orders for this Edition will be taken FOR SETS ONLY, at the rate of res pd ® 
readers who may wish to study contemporary Fregch from all points of per Volume 


Halstead a Set ia TOLONE pareicules GANE priat The Volumes will be published as follows — 
LA SEMAINE FRANCA@SE —“ The numVers before | Vol I MISCELLANEOUS POEMS Ready 
usare full of good things It will be far better for most than any | Vol II MISCELLANEOUS POEMS Puy 
one of the best papers pu@lishgd in Pans itself We are much pleased | yo? IJI IDYLLS OF THE KING a August 
wap the character of and beleve twill be highly valued m all hos: | Yot IV THE PRINCESS ard MAUD. © September 
done Once » j 8 r Vol V ENOCH ARDEN and IN MEMORIAM October 
TERMS OF SUBSCRIPTION — s d Vol VI QUEEN MARY and HAROLD Novemb 
Taree Months e 2 9 Vol VII THE LOVER'S TALE &e December 
1x. j © 8 ee ' 5 §& 
Twelve |. ‘ (es See MACMILLAN & CO, London : 





POO payableto A CRISTIN 


Publishing Office, 449, Strand, W C. HOW & COS 


Geological Transparencies for the Lantern. 








Re ihe pO rae Pet, Seu ek 
SCO) E ROMAN ASW THESE] eag | wares SPECI GRAVITY BALANCE FOR ROCKS 
ig Seater a) Rete apee| MEDICINE AND MINERALS 
HOW & C'S POCKET MICROSCOPE LAMP 8s 6g 


Js a Certain Cure for all Disorders of the LIVER, STOMACH MICRO-PETROLOGY —Sections of Pitchstones, Obsidians, Granites, 


ELS. A Great PURIFIER of the BLOOD, @ | Syemtes, Diontes, Gabbros, Dolerites, Bacsalts, Tachylites, Trachytes 
came gee Aidee Porphyrites, Rhyohites, Lavas, ghshes, Gneiss, SAhan, Lime- 


Powerful Invigorator of the System, im cases of WEAKNES | Stones, &c price rs 6d each 
AND BEBILITY, and 18 unequalled 10 eemale Complaints, | JAMES HOW & CO, 73, FarginGDoN STREET, Lonpon 
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telescope for Photographic Solar Spots, &c , complete £22 
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_ ASTRONOMICAL TELESCOPES. 


è FINEST POSSIBLE QUALITY 
tin. Wray Lensy best mounting, &c, &c. 45 o | 37m Wray Lens, best mounting, &c., &e £15 15 
2hin. do e do do 47 10] 4in do. do do 425.0 
31n * do do do £12 10 | 4m do do do. £40 o 
THE STUDENT’S EQUATOREAL, with 3łın lens, our own make, 3 Eyepieces, &c , Equatoreal Stand © £12 12 o 
New Illustrated Catalogue, 3 stamps ° 
THE “SOLARGRAPH,” a Photographic Camera, with Instantaneous Shutter, and an adaptor to fit it to any 





“LE MERVEILLEUX” i plate, complete dry plate apparatus £I 1 

*“TLE MERITOIRE” į plate, complete dry plate apparatus, double rising front, swing back, rack to focus, &e &c. ef II 

THE “INSTANTOGRAPH,” wih best lens, instantaneous shutter, screw motion to tail board, angl every recent 
2 $ 


improvement i 
Illustrated Photo Catalogue 2 stamps 


J LANCASTER & SON, MANUFACTURING OPTICIANS, BIRMINGHAM 
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HE LONDON STEREOSCOPIC COMPANY, 108 and 110, REGENT STREET, in order to meet the require- 
ments of AMATEURS, have reserved one of their Studios exclusively for the purpose of instruction No charge what- 
ever 1s made for a Course of Lessons to the purchasers of the Company’s specially-designed Amateur Set of Apparatus. 

As these Lessons are given przvately and not m classes proficiency 1s readily gained 
The STEREOSCOPIC COMPANY wish to call the attent.on of AMATEURS to the fact that they undertake 
PRINTING, MOUNTING, &c, and also supply DRY PLATES, by the best makers, CHEMICALS, and all other 

requirements of the AMATEUR PHOTOGRAPHER 


The REMIN GTON “ PERFECTED ” “TYPE-WRITER. - 


o 2 PERFECTED TYPE-WRITER, 

A MACHINE to supersede the pen for manu- CAPITALS AND SMALL LETTERS, The Tunes, Tuesday, September 11, 1883 
script writing, correspondence, &c , havang twice un A “The chief use of the type-writer may be 
the speed of the pen, 1s always ready for use, said to be for business correspondence, for 
simple in construction, not hable to get out of rapid and legible copying, as for the transcrip- 
order, easily understood” It 1s used in Govern- tion of short-hand notes, and in the prepara- 
ment Offices, and by Merchants, Bankers, Law- tion of manusenpt for the press or for re- 
yers, Clergymen Doctors, Scientisis, &c Vision 

“ The other advantages of the machine, those “In the preparatih of manuscript fot re- 
for which chiefly I personally value and em- vision or for the press, the advantages of the 
ploy it, are worthy of a moment’s considera- type-wniter over the pen are very decided 
tion Its work in my hands ıs about twice as 
rapid as that of a pen, and became so after a 
few weeks of practice I have worked the 
machine for eight consecutive hours without more 
than ten minutes’ interruption, and at the end 
of that tme my hand» were not conscious of the 
least Jane Poy pats i evar that ae 
same thing cannot be said wit regard to the ù by the type-writer ought to go to the printer in 
pen ~Ropert BRUDENELL Carrer, F RCS, “Beenie almost paecisely the condition m which at will 


bA REDUCED PRICES, finally appear ” 


` **° BEEMAN & ROBERTS. Sole Agents, 6, King Strest, Cheapside, London, 


13 GOLD íí $ 16 SILVER 
Š MEDALS. Tue OTTO GA | ENGINE. MEDALS. 


CONSUMPTION of GAS guaranteed to . OVER 14 Gof DELIVERED. 
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There is, first, the greater rapidity of produc- 
ton, and next, the superior quality of the pro- 
CG jae SAGO Fe WN st ess Fea ae duct The work of the type-writer 1s fairly 
She M ates eer he: comparable to aeprinted proof, and may be over- 
Sie malt: i looked and revised with the same facility, any 
necessary alterations being made by interlinea- 
tion with a pety Manuscript produced 
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Gas Engine per brake horse-power. 
CROSSLEY’S PATENT TWIN ENGINES— ATEAN oa 
Impulse every Revolution aus < p Nes 
“CROSSLEY’S BATENT SELF-STARTER— dr J ERN aa a9 
The Safest, Simplest, and Best kt FINA keu f ‘al, 
k fa F e AN 
CROSSLEY’S NEW VERTICAL ENGINES— e eae f e 
Requiring httle Ground Space Nes inal fii T MaA Ei 
WA i Ne S a E aE a j 
« a = See “Pl ji i : ia i H i rut 5 | 2 eee 
CROSSLEY BROS, Limited, Manchester. z- e | : it Y we o a 
London 24, Poulfty, E C „Glasgow 58, Union Street, ~ == Ae a So 
bae A (ii = 
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i . A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
° “ To the soled gound 
Of Nature trusts the mind which builds for aye "—WORDSWORTH 
No. 767, VOL 30] THURSDAY, JULY 10, 1884 [PRICE SIXPENCE 
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. THE “LOISETTIAN” THE NEW B 
SCHOOL OF MEMORY. SELF-REGISTERING ANERO!D BAROMETER, 
ART of NEVER FORGETTING A è n SHN-SROWN INGE aaa == 


DISCONTINUITY CURED!! 


A Fhyswtogical System, wholly uniike Mnemonics, using none o 
its “ Localities,” “ Keys,” "Pegs, “‘ Links,” or ‘Associations ” 


l 
alanis E @ 
Dr ANDREW WILSON, F'RSE, Editor of 
-w a ** Health,” , says,— 
t“ PROFESSOR LOISETTE’S SYSTEM IS PHYSIOLOGICAL AND | 
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SCIENTIFIC IN THE HIGHEST DEGREE ” 


Mr. RICHARD A PROCTOR, Editor of “Knowledge,” 


in No r17, dated January 25, 1884, says — 
“I HAVE NO HESITATION IN THOROUGHLY RECOMMENDING This mstrument has neither a spring noi chain ‘The motive 


THE SYSTEM TO ALL WHO ARE IN EARNEST IN WISHING TO power of the Barometer 1s obtained from seven vacuum 
TRAIN *THEIR MEMORIS EFFECTIVELY, AND ARE THEREFORE chambers 


WILLING TO TAKE REASONABLE PAINS TO OBTAIN SO USEFUL It will register automatically with ink on a diagram, by 
means of an eight-day clock motion contamed m the drum, 
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A RESULT.” 
Any Book Mastered in One Reading. feat Has eee for a week An illustrated 
Great Inducements te Correspondenge Classes, PRICE £6 Os. Od. 
Prospectus post-free on application to 
PROFESSOR LOISETTE, wT Ee oe 
3 J 5 a ed a 





37, NEW OXFORD STREET (opposige Mudie’s Library), LONDON 
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Sunshine Recorder. 
With Adjustments for any. 
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UIE sierra N COMPLETELY Latitude, 
t; Ca: AD -Ñ FITTED, PRICE £12 12s. od. 
ARR EEA ° nae ee 
All Sizes in Stock. “ A Supply of Divided Papers, for 
A SERS - SCY ee I 12s od, 
“Al e SPECIAL CG Be 4 pE 
a\\ DETAILED LIST NECH TT See og ” dustrated ne Lists Post 
FREE, 0 ree 
m 
— e NEGRETTI & ZAMBRA, 
OXRORD STREET, WEST ẸND; AND Opticians and Scientific Instrument Makers 
MANSION HOUSE BUILDINGS, CITY, To Haz MAJESTY THE QUEEN, 
LONDON. g HOLBORN VIADUCT, « = 
45, CORNHILL, & 122, REGENT STREET, LONDON, 


MANUFACTORY—~The Royal Plate and Cutlery Works, SHEFFIELD 
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INDIAN ENGINEERING 


COLLEGE, 
C@OPER’S HILL, STAINES 
APPOINTMENT OF PROFESSOR OF HYDRAULIC 
e ENGINEERING AND MECHANISM 

The Appointment becomes vacant m September 1884 
The Salary 1s 4600 (£450 only for the first year), with Bachelor Quarters in 
“the College (partly furnished), including the use of Coals and Gas 

The new Appointment will be made by the Secretary of State for India on 
the recommendation of the President of the Coliege 

A statement of the Duties may be obta:ned from the Secretary at the 
College, to whom also applicanons for the Appointment, accompanied by 
‘Jesttmomals, may be made before July 23, 1&B4 


The ROYAL INDIAN ENGINEERING 
COLLEGE, COOPER'S HILL, STAINES 


‘Lhe Secretary of State for India will appo1t an Assistant Professor of 
Mathematics on a Salury of £250 per annum 

A statement of the duties may be obtained from the SECRETARY, at the 
College, to whom also Application for the Appoimtment, accompanied by 
Testimonials, may be made before August 6, 1884 


UNIVERSITY COLLEGE, LONDON, 


The Session of the Faculty of Medicine commences on October rı Intro 
ductory Lectureatg pm by Dr W R GOWERS The Session of the 
Faculties of Arts and Laws and of Science (including the Indian School and 
the Departments of Applred Science and Technology and of the Fine Arts) 
begins on October 2 Introductory Lecture at 3 pm by Piof C T 
dies ON, CB  Instiuction 1s provided for Women in Arts, Laws, and 

cience 

Prospectuses and Regulations relat ng to Exh.bitions, &c (value £2000), 
my be obtained from the College, Gower Steet, WC 

The Examinations for Andrews Entrance Paves (Languages and Science) 
and for Medtcal and (Gilchrist} Engmeering Entrance Exhibitions begin 
September 25 

The Schoo! Reopens September 23 

Ihe College is close to the Gower Street Station 

TALFOURD ELY, M A, Secretary 


SCIENCE MASTERSHIP or LECTURE- 


SHIP —Advertiser his had expenence in teachng Science Would 
prefer post not occupying full time Botan, Biology, Inorgante 
e hemistky; Mechanics, &c —B Sc, 57, Albert Street, Camden ‘own, 
N 
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FOR SALE—~A NEW ZEISS BEST 


MICROSCOPE STAND, with Abbe Condenser, Camera Lucida, 
Inple Nose piece, Micrometer,%ind 6 Eye pieces The whole in Case, 
cost over £23 a few months ago Offered at 10 per cent off List Price 
—Apply by letter to “ CHEMICUS,” Nature Ofice 


YOUNG MAN ıs desirous of meeting 


with an Engagement as an Electrician or as an Assistant in Phystes to a 
Professor or any Scientific Gentleman Age 2z Salary moderate — 
Apply to W D , 90, High Street, Macclesfield 


POPULAR LECTURES —Mr. Westwood 
OLIVER, Editor of the 7ustvated Scrence Alonthiy, is arranging for 
the delivery of hs ILLUSTRATED LECLIURES on Scientific Sub- 
jects neat Winter Syllabus, Terms, and Dates on application, 3, St 
Martin’s Place, London, W C 


THE ADVERTISER SEEKS A SITUA- 


TION as PHYSICAL DEMONSTRATOR Has had Five Years’ 
experience at two Colleges Reason for leaving the present position 1s 
the rearrangement of the Department Good Testimonials —Apply, 
“Ohm's Law,” Nature Office 


KING EDWARD VI.’S SCHOOL, BERK- 


HAMSRED, HERTS, 28 miles from Euston —27 Schoo! Scholar 
ships, four Exhibitions from the School Laboratory, heated 
Sone Bath, Fives Courts, &c sol per Annum —Address, HEAD 

ASTER 


` 


TO CAREFUL PEOPLE —A Lady's Sea- 


side HOUSE will be let for the Summer Two Sitt ng-rooms, five Bed- 
rooms, Piano, and Books Housekeeper acts as Cook Tenants bring 
Housemaid Rent, Five Guineas a week.—Apply to the HOUSEKEEPER, 
9, Hubert Terrace, Dover 


DUDDINGSTON MANSE, EDINBURGH, 


by ARTHUR’S SEAT —TO BE LET, for August and September, well 
furnished, three Sitting rooms, four Bed-rooms, two Dressing rooms, and 
Servants’ Rooms Stabling, and a lovely Garden looking on the Loch 
—Apply to Rev J H Paton, at the Manse 


The SMIORPHOLOGY of the SKULL. By 
W K PARKER, ERS, Hurtenan Professor, Royal College of 
Surgeons, and G T BETTANY, B Sc, Lecturer on Botany in Guy's 
Hospital Medical School lfustrated Crown Bvo ros 6d 

MACMILLAN & CO, London 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 

THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 
who has last weeh sent to his subscribers Polyphemus pediculus, with drawing 
and desciiption He has also sent out Bosmina longispma, Hyalodaphma 
Kahlbergensis, Leptodora hyalina, Anuræa “longispina, Melicerta ringens, 
Volvox globator, &c 

Weekly Announcements will be made in this place of @rganisms T B is 
supplying ® 

Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in cor rse of Six Months for Subscription of £1 18, 
or Luelve Tubes for ros 6d 


Portfolio of Drawings, Ten Parts, rs each ; 


SCIENTIFIC, ART. 

DIAGRAMS FOR SCIENTIFIC LECTURES AND 
ILLUSTRATIONS FOR SCIENTIFIC WORKS 
Carefully and neatly executed from Descriptions, Sketches, or Objects, by 
Mr W S DUNCAN, 22, Delamere Terrace, Bayswater 


MINERALOGY AND GEOLOGY. 


Fine Russar “ SHERRY-COLOURED TOPAZES,” also the following 
newly-descr bed Minerals — 


HERDERITE Maine, USA 
CUPRODESCLOIZIIE Mexico 
ZYGADITE Andreasberg 


And very good EMERALDS on MATRIX, UWAROWITE, EUCLASE, 
TANTALITE, KENGOTTITE, and PYRARGYRITE 
A Large Senes of RCCKS, so MICROSCOPIC SECTIONS of the 
Same 
Lists on Application Hammers, Chisels, and Hammer Straps 


PRIVATE LESSONS AND EVENING CLASSES. 
BLOWPIPE CASES AND APPARATUS Catalogues fre? 
SAMUEL HENSON, 

277, STRAND, LONTON, 
è Opposite Norfolk Street 


ROCK SPECIMENS 


AND ROCK SECTIONS FOR MICROSCOPIC EXAMINATION 
The Largest Stock and Greatest Variety in London 
> Ney Lists Now Ready 


Collections and Single Specimens All Examples are well and carefully 


authenticated ° ps pan 

Sžecialıty — Large and carefully*cut Rock Sertions from well Mijhenti- 
cated Specimens Prof James Getkie says ‘‘These are the largest and 
hest-cut sections made by any one in England ” 


JAMES R GREGORY 
Geologist and Mineraloesst, 


88, CHARLOTTE STREET, FITZROY SQUARE LONDON 


NEW CATALOGUE OF MINERA 
SPECIMENS ° 


Arranged for the selection of Single Specimens, &c , with Prices This 
List contains nearly all of the New Species described during the last few 
years, also many discovered at new localities Twenty four pages Post 
Free for Two Stamps Also New Lists of Rare Minerals, Rock Specimens, 
Geological Apparatug, Collections, Hammers, Books, and Microscopie 


Sections of Rocks 
JAMES R GREGORY, 
Mineralogist agd Geologist, « 


88, CHARLOTTE STREET, FITZROY SQUARE, W 
NOTICE OF REMOVAL. 


THOMAS D. RUSSELL, 
Late of ESSEX S@REET, STRAND, 


Has removed his extensive Collections of Geological, Petrological, Minera- 
logical, and Microscopical Specimensg@to “nore convenient Premises at 
78, NEWGATE STREET, near the New Genergl Post Office Adgress— 


THOMAS D RUSSELL, 
¥8, NEWGATE STREET, LONDON, EC 


STANDARD 


COLLECTIONS, AND, APPARATUS 
a FOR TEACHING 


GEOLOGY AND MINERALOGY, 
CATALOGUE POST FREE® 


In theePress Ww 


e M 
CHARACTERISTIC BRITISH FOSSILS. 
POST FREE, 6d 

N B —As only a hmsted number of Copies will be issued orders should be 
sent on at once to avoid disappointment 


THOMAS J DOWNING, 
38, WHISKIN STREET, LONDON, EC (over Quarter of a Century). 
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Sales bp Auction. 


ELECTRICAL ENGINEERS AND SCIENTIFIC INSTRUMENT 
MAKERS, &c 


The, OLD-ESTABLISHED BUSINESS, 


carried on for nearly 29 Years n the name of ALFRED APPS, 
433, Strand, London, and for the past 7 years m partnership with 
ALAN CHARLES Bacot, Esa, C E (the partnership having ceased by 
effluxion of time) —This valiible Business, the Stock, Glass Cases, Tools, 
Materials, and [enants' Fixtures, with Goodwill of the Business and a 
21 Years Lease of the Premises from Christmas last, will be offered for 
SABE by Mr STEVENS, at KING STREET, COVENT GARDEN, 
on FRIDAY, July xz (unless previously so'd by Private Contract) — 
Apphcatigns to be made to Messrs HUGHES & KENNEDY, r, 
Clements Inn, WC, A F, COE, Esq, 14, Hart Street, Bloomsbury, 
WC, orto Mr APPS, aly 443, Strand, London 


VALUABLE INSECTS, BOOKS, &c 


MR. J C. STEVENS will SELL by AUC- 


TION, at his Great Rooms, 38, King Street, Covent Garden, on 
TUESDAY, July 15, at half-past 12 precisely, the Collection of British 
epidoptera formed by the late Mi WILLIAM PREST of York, compris 
ing many New Species, together with two Cabinets in which it 1s con- 
tained Also the Collections of the late Sir Srpvey SWITH SAUNDERS, 
CM G, consisurg’of fine series of British and Foreign Hymenoptera, 
Coleoptera, Lepidoptera, Microscopical Preparations, &c , together with 
a first-rate Microscope by Smith and Beck, and numerous important 
Entomological Works, comprising a complete set of the “ ‘Lransactions 
of the Entomological Society of London,” a nearly complete series of 

the “Annales desla Sociéte Entomologique de France,” &c 


On view the Day prior and Morning of Sale, and Catalogues had 


NOTICE TO ASTRONOMERS 


MR G CALVER begs to state that he now exhibits at the International 
Ealebition, Crystal Palace, an EQUATORIAL with ro mch Speculum It 
is 2 new arrangement with column pedestal, clock inside, the most complete 
and superior Instrument ever offered 

Also, shortly to be mated, an EQUATORIAL with 2o}-inch Speculum, 
with mounting, &c, suitable for large Instrur-ents In these Instruments 
there 1s the most perfect and easy control over all the motions 

Full Particulars on applicitiom to 


desrenemnemiennernn 


= NECETE SG CALVER, Widford, Chelmsford 
SKELETON OF FROG carefully pre- 


pared, 4s , post free e 
E WADE WILTON, Northfi@ld Villas, Leeds ë 


* THE AUTOTYPE COMPANY, 
74, NEW OXFORD STREET, WC 


THE AUTOTYPE FINE-ART GALLERY displays 
a noble collection of Facsimiles from the Drawings of the Great Masters 
preserved in the National Galleries of Europe, with a choice selection 
from the Works of Contemporary Artists—Poynter, RA, Dyce, RA, 
Ford Madox Brown, Burne Jones, Rossett, F Shields, H Schmalz, 
Cave Thomas, P G Hamertcn, &c 

SIR JOSHUA REYNOLDS —284 Examples of this 
Master from rare Prints in the British Museum, including 39 Subjects 
now in the Gross enor Gallery Exhibition 

To adorn at little cost the Walls of Home with Artistic 
Masterpieces vistt the AUTOTYPE FINE-ART GALLERY, 74, 
New Oxford Street, W C 

AUTOTYPE m RELATION to HOUSEHOLD ART, 
with 3 Hlustrations 2y pp, free to any address 

Fine-Art Catalogme, 124 pp , price 62 post free 
THE AUTOTYPE COMPANY 


es 
TURNER'S “LIBER STUDIORUM,” 


Reproduced in Facsimile by the AUTOTYPE Process, and accom- 
panied with Notices of each Plate e 
By the Rev STOPFORD BROOKE, M A 
Publishing in Three Volumes, each, containing Twenty-foure Illustrations, 
price Four Guineas per Volume Vol II now ready, containing — 








The Story of Europa = Invegary_ Pier Lauffenbourgh 
Bridge it Middle Dıs- lavera Castle and® Calais Harbour 

ce Town Coast of Yorkshire 
Woman with Cymbals Tipt Castle izpah 
Hindoo Ablutions Stack-yard and Horses Watercress Gatherers 
B nneville Savoy Farmyard with Cock Juvemle Tricks 
Source of the Arveron Fifth Plague of Egypt St @atherine Hill 
Alps from Grenoble Greenwich Hospital Morpeth 
Ben Arthur Interior of a Church 


Detached Plates of this Edition of the t‘ Liber,” with the Commentary 
appertaining, are sold at 3s 6d each + ° 

Publishers The AUTOTYPE COMPANY, LONDON , Henry Sotheran 
& Co, Londar and Manchester 


On the 1st $f every Month 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN 
Edited by James Brirren, F L § , Bntish Museum 
Conrents --Onginal Articles by leading Botanists —Extracts, and 
Notices of Books and Memoirs —Articles in Journals —Botanical News — 
Proceedings of Societies e ° 
Pricg ts 3d Subscription for One Year, payaple in advance, res 
London WEST, NEWMAN, & CO ,®5@ Hatton Garden, E C 


s 
NOTICE —MAPS AND BOOKS FOR TOURISTS 


Ixxxill « 


STANFORD'S TOURISTS’ CATALOGUE, 56 pages, rett” 


for 1884, with Index Maps to the one-inch Ordr&nce Surveys of 
England and to the Government Maps of Feance and Switzerland, gs 
jast ready, and contains full information,of the best maps and guides 
obtainab'e Post free for penny stamp 


6 
London EDWARD STANFORD, 5s, Charing Cross, S W 


BRITISH ASSOCIATION, 1884 
Post 8vo, limp leather, gilt edges, price 7s 6a 


THE ENGLISHMAN’S GUIDE-BOOK 


TO THE a 
UNITED STATES AND CANADA. 


With an Appendia of the Shooting and Fishing Resorts of North America 
Edition for 1884, with numerous Pens Coloured Maps and Plans ot 
ities 


“ The book 1s all .t professes to be, contaming within the hmts of an easily 
portable volume all the information necessary to enable the traveller to find 
his way from place to place Enghshmen contemplating a visit to America 
may safely trust this handy guide "— Times 

** An eaceedingly useful and interesting handbook Jt contains in a smali 
compass an amazing amount of well digested and well classified imforma- 
tion "—New York Herald 

London EDWARD STANFORD, 55, Charing Cross, S W 


BY ROBERT BENTLEY, PROFESSOR OF 
BOTANY IN KING’S COLLEGE 
With 357 Engravings, Fcap 8vo as g 
THE STUDENTS GUIDE TO SYS. 


TEMATIC BOTANY, including the Classification of Plants and 
Descriptive Botany 





With 660 Engravings, Fcap 8vo 7s 6d. 


THE STUDENT’S GUIDE TO STRUC- 
TURAL, MORPHOLOGICAL, and PHYSIOLOGICAL BOTANY 


Fourth Edition, with 1185 Engravings, Crown Bvo 155 


A MANUAL OF BOTANY, including the 


Structure, Functions, Classification, Properties, and Uses of Plants 
London J andA CHURCHILL, 11, New Burlington Street 


Just published, Second Edition, price 2s 6d, 


THE FUNCTIONS». OF THE BRAIN 
A Popular Essay By JULIUS ALIHAUS, MD Four Engrayings 


Also, by the same Author, 


ON FAILURE OF BRAIN POWER 


Third Edition Seven Engravings Price rs Ód 


PRACTICAL NOTES ON MEDICAL 


ELECTRICITY as 
London LONGMANS & CO, Paternoster Row 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Nlustratrons 
Conducted by C G Barrett, ] W Dorcas, R MCLACHLAN, FRS, 
E C Rye FZS, E Saunpers, F LS,andH T STAINTON, E RS 

This Magazine, commenced 1n 1864, contains standard articles ang note% 
on all subjects connected with Entomology, and especially on the Insect® of 
the Bnitish Isles 

Subscnption—~Six Shillings per Volume, post free 
mence with the June number in each year 

Vols I to VI (strongly bound in cloth) may be obta ned by pufthasers of 
the entire set to date, at the increased price of ros each, the succeeding 
vols may be had separately or together at 7s each e » 

London JOHN VAN VOORST, x, Paternoster Row 
N B —Communications, &c , should be sent to the Editors at the above 


address n 
On the rst of every Month, price Sixpence 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Jonn T CARRINGTON, 





The volumes com 


Witi the Assistance of 
Freperick Bonn, FZS Joun A Power, M D 
EpwarD À Fires, FLS J Jenner Wer, F L.S 


F BucHaNan WHITE M D 
Contains Articles by well-known Entomologists on all Branches of the 
Sctence , on Insects injurious or beneficial to Farm or Garden, Notes on 
Habits, Lıfe Histories, occurrence of Rarities, &c , there are Monthly 
Lists of Duphicates and Desiderata 
Numerous Woopcur ILLUSTRATIONS, to the printing of whieh especial 
attention 1s given, and occasional LITHOSRAPHED and CHROMO-LITHO- 
GRAPHED PLATES + 
SIMPKIN, MARSHALL, & CO , Stationers’ Hall Court. 
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~Mossrs, MACMILLAN & (60’S NEW ‘BOOKS. 


LORD TENNYSON’S WORKS.. ` 


e 
An entirely New Edition, corrected throughout by the Author, complete in Seven Volumes, extia fcap 8vo, price Five Shillings eac! 


$ A hmiled number of Copies are printed on best Hand-made Paper Orders for this Edition will be taken, for Sets only, at t 
rate of 103 6d per Volume 








The Volumes will be published as follows —— 


Vol I-—-MISCELLANEOUS POEMS Ready | Vol V-—ENOCH ARDEN: and IN, 
Vol IIl—MISCELLANEOUS POEMS Ready MEMORIAM ¢. ose Octobe 
Vol III--IDYLLS OF THE KING August. | Vol VI-—QUEENMARY® anti HAROLD Novembe 


; Vol IV—THE PRINCESS and MAUD September | Vol VII —THE LOVER'S TALE &c . Decembe 
PROFESSOR SEELEY’S NEW BOOK 


THE EXPANSION OF ENGLAND: Two Courses of Lectures. -B 


J R SEELEY, M A Regns Professor of Modern History ın the University of Cambridge, Fellow of Gorfville and Can 
College, Fellow of the Royal Historical Society, and Honorary Member of the Historical Society of Massachusetts Crow 


8vo 4s 6d 
e “The lectues deserve the closest and most intelligent attention . . Nothing 1s more striking, nor more vital to its object: 
than the lummous vigour with which he explodes certain deeply-rooted fallacies The proposed object of the lectures is » 


enlighten us as to those events im om iecent history which may have even gieate. effect upon our future than On our past Th 


little volume is well worth careful study, were it only in the view of suggesting intelligent objections, and so ventilating questions ¢ 
the most vital importance ”—7iwes 





NEW NOVELS NOW READY AT ALL THE LIBRARIES | ; j 
BY MRS OLIPHANT BY F MARION CRAWFORD 


THE WIZARD'S SON. A ROMAN SINGER. 


By Mrs, OLIPHANT, Author of “Hester” 3 vols | By F. MARION CRAWFORD, Author of “Dr Claudius, 
Crown 8vo 31s 6d ‘Mr Isaacs,” &c 2vols Globe 8vo r2s 


INVESTIGATIONS IN CURRENCY AND FINANCE. By W 


STANLEY JEVONS, LLD MA,FRS Illustrated by Twenty Diagrams Edited, with an Introduction, by H S 
FOXWELL, M A, Fellow and Lecturer of St John’s College, Cambridgegand Professor of Political Economy at Universit 
College, London Demy 8vo ais ° i 

“This volume 1s of high interest for several ieasons . On all those pomts which gre among the most difficult the egonaam 
inquirer can mvedhgate, Mr Jevons’s authority stands higher than that of any hving man For this reason alone the publication < 


this volume was desirable, but thee 1s a further value attached to it as affording the best illustration that can be given of Mr Jevons 
mode of study "—Athen@um © 





. THE ENGLISH CITIZEN . 
A Series of Short Books on his Rights and Responsibilities Edited by HENRY CRAIK, M A., LL D 


THE STATE IN ITS RELATION TO EDUCATION. By HeEnrs 
CRAIK, M A (Oxon), LL D (Glasgow) Crown 8vo 3s 62. 
“ As an exposition of the existing law on education, and as a description of the administrative machinery, the book must takı 
rank as a standard authority ”—Scotsman 


COUES’ NORTH AMERICAN BIRDS 


KEY TO NORTH AMERICAN BIRDS.” Containing a Concise 


Account of every Species o* Living and Fossil Birds at present known from the Continent nortlmof the Mexican and Unites 
States Boundary, mclusive of Greenland Second Edition, Revised to date, and entirel¥ Re-writter! With which ar 
incorporated General Ornithology, an Outline of the Structure and Classification of Bills , and Field Ornithology, a Manua 
of Collecting, Preparing, and Pieserving Birds By ELLIOTT COUES, MA, MD, PhD, Membe: of the Nationa 
e * Academy of Sciences Profusely Illustrated Demy 8vo 2/ 2s [Nearly 1 eady 
MANUALS FOR STUDENTS NEW VOLUMES 


ORE DEPOSITS: their Formation and Yielde By J. ARTHUR 


e PHILLIPS, FRS, FGS, FCS, MInstC E, Ancien Eleve de l'École des Mines, Paris With numeron 
Uilwstrations 8vo bd e [Nearly ready 


APPLIED MECHANICS: an Elementary General Introduction to 


+ the Theory of Structures and Machines By JAMES H COTTERILL, F RS, Assoc Mem I C E, Professor of Apphec 
Mechanics at the Royal Naval Coilege, Greenwich, & With Diagrams, Ilkustrations, and Examples 8vo «18s, 
+ HEAT. By P. G. Tart, M.A. Sec.R.S.E., formerly Fellow of St 


Peter’s College, Cambridge Professor of Natural Philosophy in the University of Edigburgh. Crown 8vo, 6s. 


e EXPERIMENTAL PROOFS OF CHEMICAL THEORY FOR 
BEGIMNERS, By WILLIAM RAMSAY, Ph D., Professor of Chemistry in University College, Brist®l. 18mo 2s 64 
AN ELEMENTARY TREATISE ON SOLID GEOMETRY. By 


CHARLES SMITH, M A., Fellow and Tutor of Sidney-Sussex College, ‘Cambridge, Author “of “An Elementar 
Treatise on Conic Sections ” Crown 8vo gs 6d 


ae TES STUDENTS FLORA OF THE BRITISH ISLANDS. By 
p SirJ D JIOOKER, KCSI,CB,FRS,FLS Third Edition, Revised and Enlarged Globe 8vo tos 6d 
a a J MACMILLAN & CO, LONDON, WÈ.’ 
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SUBSCRIPTIONS to “ NATURE.” LIGHTNING CONDUCTORS 
« @ Experience, accumulated since the time of Benjamin Frankhn, proves 
Vaarl 28 o conclusively that a Conductor made of Coppér of adequate size 19t! e test 
carly . g of allapphances for the protection of evary description of building from the 
ETE . e. œ . a z destructive effects of Inghtning e 
z uarier ¥ ee 2 . $% > . > 8 >» 


To the United States, the Continent, and all places 
within the Postal Wnion :— 


s d 

Yearly TA alee Ge, oH we BO G 

" Half-yearly. 6.0. 1 ee ee ee) IS 6 
, Quarterly .. 5 Oa ee Be ae TOO 


CHARGES fr ADVERTISEMENTS 


Three Lines in Column 2s, 6d 9d per ae after 


& 
One-Eighth Page, or Quarter Column ... 0 18 6 
Quarter Page or Half a Column . . . 115 0 
e Half a Page, or a Column .. . +. 350 
WRole Page ... 6 6 0 


Post Office Orders payable to MACMILLAN & CO 
OFFICE 29, BEDFORD STREET, STRAND, W C, 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL” HANDICRAFT. 


PRICE 4: 7d. POST FREE 


A CATALOGUE OF CHEMICAL APPARATUS 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 48fpp , Illustrated with 1,600 Woodeuts, 
Most Complete and Cheapest List of Apparatus, 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
It ONDON, W.C. j 


~ SANDEBSON & Co. 


Sole Inventors of the Solid Copper Tape 


e LIGHTNING CONDUCTOR 


In Continuous Lengths without Jomts as supplied by them to Her Majesty's 

Government and the Colomes, the Italian Government the Argentme Re- 

public, and other Foreign Governments , the Royal Courts of Justice, Strand, 
+ the Houses of Parhament, &c 

Chimney Shafts Repaired, Hooped, Raised, Pointed, or Straightened with- 

out Stoppage of Works Tightning Conductors Inspected and Tested by 

Experienced Electricians Electric Bells, Speaking Tuhes, &c , fitted on 
the most Improved Principles 


LEADENHALL HOUSE, ror, LEADENHALL STREET, EC 


A GREAT, BOON TO AMATEURS. 


Photographic*Apparatus arf Matenals of the Highest Quality supphed 
at City Prices from e 


THE PHOTOGRAPHIC ARTIST’S STORES, 


43, CHARTERHOUSE SQUARE, EC 
(Close to Aldersgate Staten) 


COMPLEIE TOURISTS’ OUTFITS EVERY REQUISITE 
New Illustrated Pnc#List 6¢ Address the MANAGER 


FERNS, A SPECIALITY. 


The largest and most profusely ILLUSTRATED CATALOGUE 
of FERNS ever published, tontatning much valuable information, many 
Synonyms, numerous Descriptions, and copious yet simple “‘ Hints on 
Fern Culture ” , representative of oup IMMENSE STOCK of FERNS, 
which is probably the largest in the World, &utable for STOVE and 
GREENHOUSE cultwation, for OUTDOOR FERNERIES, and 
other purposes @ 


May be had on application, PRICE Is 


ABRIDGED CATALOGUE OF OVER 1000 SPECIES AND 
VARIETIES POST FREE 


W. & J.° BIRKENHEAD, 
° FERN NURSERY, Sate, MANCHESTER. 








NEWALL & CO.’S 


PATENT å 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping ın all parts of the werid 
with unvarying success, is the most Trustworthy, most Effective and also 
the Cheapest Conductor ever offered tothe Public 


R S. NEWALL & CO., 

130, STRAND, WC , 7, NEW QUAY, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW 

MANUPACTORY—GATESHEAD-ON-TYNE. 


DIAMONDS IN MATRIX 


R C NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
on sale Specimens of the above, also Cut Precious Stones in all Colours 
Precious Stones valued and bought 
t2 FRITH STREET SOHO W + 


TIME BY TRANSIT 
TRANSIT INSTRUMENTS OF BEST QUALITY 
£7 tos, od., £9 17s 6d, and £13 13s od 
Instruments sent on Approval 
Latimer Clark’s Manual of the Use of the 


Transit Instrument for obtaining Correct Time, 1s , Treatise, ss , and 
Tables by which any Persen may obtain Accurate Time by a Simple 
Observation wethovt calculation gs 6d per annum 
PAMPHLET FRES ON APPLICATION 
A J FROST, 6, Westminster Chambers, Victorta Street S W 


H. & E J. DALE, 
MANUFACTURING OPTICIANS 
AND ELECTRICIANS 


PATENT MULTIPLEX CAMERA to carry 
è 13 Dry Plates 
A PERFECT APPARATUS FOR 'TOURISTS 
(Cheaper and better than Double Backs) 
Iilustrated Circular Post Free 
Complete Photographic Sets of High Qualhty, 
with Multiplea Camera, from 45 ss 
= cont Lees Illustrated Catalogue, 4 Stamps Electric 
I y Catalogue (roo pages), 4 Stamps 
Prize Medal, Calcutta. 26, Ludgate Hill, London, EC 


BEST BLACK INK KNOWN. 


DRAPER’S INK (DICHROIC). 
DIFFERING FROM AN\ THING ELSE EVER PRODUCED 
Writing becomes a pleasure when this Ink 1s used It has been adopted 
by the principal Banks, Public omens. ri Railway Companies throughout 

relan ú 
It writes almostinstantly Full Black | Flows easily from the Pen 
Does not corrode Steel Pens Blotting-paper may be applied at the 
Iscleanly to nse, and not lable to Blot moment of writing 
Can be obtamed in London, through Messrs BARCLAY & Sons, Farnng- 
don Street, W Epvwarps, Old Change, F Newuery & Sons, Newgate 
Street; J Austin & Co, Duke Street, Liverpool, and go be had of all 











Stationers 
BEWLEY & DRAPER (Limited), Dublin 
64, CORNHILL e 
PERILS ABOUND ON EVERY SIDE! 
THE 


Railway Passengers’ Assurance Company 
INSURES AGAINST 
ACCIDENTS OF AsLL KINDS—ON LAND OR WATER, 
AND HAS 
THE LARGEST INVESTED CAPITAL, 


THE LARGEST INCOME, 
AND PAYS YEARLY 


THE LARGEST AMOUNT OF COMPENSATION 
Of any Accidental Assurance Company 
Chairman--HARVIE M FAQMUHAR, Esg 
Apply to the Clerks at the Railway Stations, the Local A€ents or 
Warst-Enp Orrice*--8, GRAND Mores Bureoines, Cuarine Cross, 
os at the 
Head Office —64, CORNHILL, LONDON, E C° 

WILLIAM J VIAN Secretary 
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=- BLACKN OOD'S 
PHILOSOPHIGAL CLASSICS FOR ENGLISH RLADERS 
e In Crown 8vo Valumes with Poitran, prce 3s 6d 
a ee eee 
+ Tris Day ts PUFLISHFO 
VICO. By Prorrssor Funt, DD, LLD, 
Corresponding Member of the Institute of France, Author of ‘The 
Philosophy of History in Europe,” “ Pheism,’ &c 
° 


The Volumes of tms Series published are — 


ESCARTES By Professor Makaffy, Dvb'‘in 

UILER By the Rev W Lucas Collins, M A 
BERKELEY By Professor Fraser, F dinburgh 
FICHE By Professor Adamson, Owens Col'ege, Manchester 
KANI By Professor Wallace, Oxford 
HAMILTON By Professor Veitch Glasgow 
HEGEL By Professor Edward Card, Glasgow 
LEIBNIZ By J Theodore Merz 


WILLIAM BLACKWOOD & SON», Fdinburgh and I ondon 


LA SEMAINE FRANGAISE: a Weekly 


Newspaper and Review in the French Language Politics, Literature, 
Science, Art, Varieties, Notes Price 2d, thraugh Booksellers, and at 
the Railway Bookstalls Office, 441, Strand, W C 

LA SEMAINE FRANCAISE. Journal Francais pour 
VAngleterre Politique, Littérature, Scences, Arts, Varietés, Nouvelles, 
et Notes Un exemplaire par la poste, 24¢.extmmbres poste Abonne- 
ment franco par la poste—un an, tos tod , siz mois, 5$ 5¢@ Prix ad 
chez tous les hbraires et aux gares des chemius de fer On s’abonne 
aux bureaux, 441 Strand, Londres, W í 

LA SEMAINE FRANCAISE —“‘La Semaine Fran- 

atse’ has been brought out in London for the benefit of those Enghsh 

readers who may wish to study contemporary French from all ponts of 
view, mstead of confining their reading to one particalar Galhe print 
It certainly merits success "-~-Graphic 

LA SEMAINE FRANCAISE —“The numbers before 
us are full of good things It will ba far better for most than any 
one of the best papers published ın Paris itself We are much pleased 
with the character of it, and believe xt wil be highly valued im all those 
many households where French 1s cultiva.ed The printing 1s very well 
done "°—Oueen 





TERMS OF SUBSCRIPTION — s d 
Three Months m 2 9 
Sıx » . . . 5 5 
Twelve ,, -° m : 10 I0 


POO payabletoA CRISTIN 
Publishing Office, 441, Strand, W C 





169 per Ann, 20g Post Free. 


DER NATURFORSCHER., 


Wochenblatt zur Verbrettung der Fortsckn*te m den 
Naturwissenschaften 
Herausgegeben von Dr WILHELM SKLAREK 
A Weekly Periodical devoted to Natural Science 52 Nos,16s S eci- 
men Numbers may be had through any Foreign Bookseller 1884 com- 
menced the XV1I:h volume 
Berlin DUMMLER, 77, Charlottenstrasse, S.W , and all Booksellers 


NON-MAGNETISABLE WATCHES 


WATCHES which cannot be f MAGNETISED,”’’ constructed at 
the recommendation of W Crooxss, Esq , F R S, and as exhibited at the 
Electrical Exhibition, Paris 

EeDENT & CO, Makers of the Primary Standard Timekeeper of the 
Royal Obsérvatory, Greenwich 

Only Addresses —6z, Strand, and 34, Reyal Exchange, London 
N B —Watches can be converted to this plan 


ERYS GOLD MEDAL, 








CALCUTTA 1884 


H Pure Cocoa "—Cuas A 

à CAMERON, Analyst for Dublin 
tt Strictly pure, easily assimilated ” 
wW $. 


TOPCART, Analyst for 
Nineteen Prize Medals Awarded. 
° HOW & CO.’S 


Geological Transparencies for the Lantern. 


Descriptive Catalogue on Application 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS 
HOW &CO’S POCKET MICROSCOPE LAMP 8 6d 
MICRO-PETROLOGY —Sectigns of Pitchstones, Obsidians, Granites, 
Syenites, Duorites, a. Dolentes, Basalts, Tachylites, Trachytes, 
Andesites, Porphyrites, yolites, Layas, Ashes, Gnetss, Schists, Lime- 
a Stores, &c price rs 6a each 
JAMES HOW & CO, 73, FARRINGDON STREST, LONDON 
s 


Buttol 


THE BREWERS’ GUARDIAN: 


A Fortmghuy Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parhamentary Matters 
Review OF THE Marr AND Hor TRADES, AND WINE AND Spirit TRADE 
RECORD . 
The Organ of the ( ountry Brewers : 
“The Brewers’ Guardiar ” 1s published on the evtnings of every alternate 
Tuesday aud ıs the only journal officially connected with brewing interests 
Subscr ption, 167 ód per annum, post free, dating from any Quarter-day 
Single Copies, 1s each Registered for transmision abroad 
OFices—s5 Bond Court, Walbrook, London, E C 


THE ZOOLOGIST ” 


A MONTHLY MAGAZINE OF NATURAL HISTORY 
Third Serres Edited by J E Hartinc, FLS, FZS, Membêr of the 
British Ornithologists” Union , €ontains— 

Orignal Articles by well known naturahst#in Very branch of zoology, 
habits of animals arrival and departure of migratory birds, “occurrence of 
rare birds, distranution and migration of British fresh-water fish, new or 
rare marine fish, liceal aquara, British reptiles, British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species, and 
other matters of general interest to those who delight in natura! history 
Reports of the Linnean, Zoological, and Entomological Societes Reviews® 
of natural history books Occasional translations from foreign “coologicas 
journals of important and interesting articles ın various branches of zoology 
There are occasional woodeuts i 

JOAN VAN VOORST, 1, Paternoster Row 


NORTH BRITISH AGRICULTURIST, 


the only Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the"United Kingdom 
The AGRICULTURIST ıs pubhshed every Wednesday afternoon tn 
time for the evening mails, and contains R@ports of all the principal British 
and Irish Markets of the week i 
Thespecial attention of Land Agents ıs directed tothe AGRICULTURIST, 
ar e the best existing Papers for Advertising Farms tobe Let and Estates 
or Sale 
Advertisers addressing themselves to Farmers will find the AGRICUL. 
TURIST a first-class mediun forreaching that Class 
Price 3d By post 342 Annual Subscription, payable tn advance, 14s 
pe SN High St , Edinburgh , and r45, @ueen Victoria St , London, 





Money Orders payable to Charles Anderson, Jun , Edinburgh 


| $ 


REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions électriques, et de tous les 
progrès de I’dlectricité 


Comité de Rédaction, ARMENGAUD JEUNE, 


Président , . 
A BERTHON, E BOISTEL, F BOREL, * 
R de COULON, W de FONVIELLE, L MAICHE, 
A de MERITENS, D MONNIER, D NAPOLI. 
Subscription Yearly, 20s , Stx Months, 105, 
Agency {@r England andColonies— 
LE FEVRE AND CO., ENGINEERS, 
26, BupG= Row, CANNON SȘTREET, LONDON. 
Specimen Copv sent post free 


LHE “HANSA” 


Published since 1864 ın Hamburg, 1s the only mdependent professiona 
paper in Germany dedicated exclusively to Maritime Objects Essays, 
Critiques, Reviews, Reports, Advertisements Strict eye kept upon the deve- 
lopment of Marityne Affairs m every respect Every second Sunday one 
Number in 4to at least, frequent supplemMts and drawings Subscription 
at any time preceding numbers of the year furnished subsequently Price 
ras fortwelve months Advergsements 4€ gi bfe widely spread by this 


paper, considerable abatement for 3, 6, 12 months’ insertion Business 
Office Aug Meyer znd Dieckmann, Hamburg, Alter@all, 28 Edited my 
W v Fredes M R , Hamburg, Alexander Streete 8 


The CHEMISTRY of the SECONDARY 


BATTERIES of PLANTÉ and FAURE By J H GLADSTONE, 
PhD,FRS, and ALFRED TRIBE, F Inst C, Lecturer on Che- 
mustry at Dulwich College Crowy 8vo 2s G7 


MACMILLAN & CO. London 


EE Lr a AONE AT S eee ces, 

HOLLOWAYS- OINTMENT emai 
AMI t Aa LiAe| “REMEDY 

For BAD BREASTS, OLD WOUNDS, and SORES If 

effectually rubbed on the Neck and Chest, it cures SORE 


THROATS, BRONCHITIS, CCUGHS° and COLDS; and_ for 
GOUT, RHEUMATISM, a1 #11 Skin Diseases 1t 18 unequalted, 
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Messrs. MACMILLAN & Co’s PRIMERS. 


* SCIENCE 


UNDER THE JOINT EDITORSHIP OF 


PRIMERS. 


PROFESSQRS HUXLEY, ROSCOE, AND BALFOUR STEWART. 


In 18mo, cloth, with Illustrations, price rs each 


- I INTRODUCTORY PRIMER. By Professor Huxuey, P.R S. 


CHEMISTRY. By .H. x. Roscog, 


F RS, Professor of Chemistry, the Victoria University, 
the Owens College, Manchester With Questions 
FE YSfCS 


By. BALFOUR STEWART 


FRS, Professor of Natural Philosophy, the Victoria War 


á versity, the Owens College, Manchester 


* GEOLOGY. 


With Questions, 


By ARCHIBALD GEIKIE, 


PHYSIOLOGY. By Professor MICHAEL 
FOSTER, MD, FRS 


ASTRONOMY. By J. N. LOCKYER, 
FRS. 


BOTANY. By Sm J. D. Hooxzr, 
K.C.SI, CB, FERS 


F R S, Director General of the Geological Surveys of the LOGIC. ay W. STANLEY JEVONS, LL: D., 


United "Kingdom MA,FRS 
PHYSICAIs GEOGRAPHY. By |PCLITICAL ECONOMY By W. 
ARCHIBALD GEIKIE, FRS With Questions SLANLEY JEVONS, MA,LLD,FRS 
° *a* Others in preparation 


” LITERATURE AND 


HISTORY PRI MERS. 


EDITED BY 


JOHN RICHARD GREEN, M.A, LLD., 


“AUTHOR OF 


«A SHORT HISTORY OF THE ENGLISH PEOPLE.” 


In 18mo, cloth, price rs. each 


ENGLISH GRAMMAR. By the Rev. 
R, MORRIS, LL D 
EXERCISES en MORRIS’S PRIMER 


of ENGLISH GRAMM&R ByJ WETHERELL, M A 


ENGLISH GRAMMAR EXERCISES. 
By R MORRIS, LLD, and H € BOWEN, M.A, 


ENGLISH COMPOSITION. By Prof. 
NICHOL 


ENGLISH LITERATURE. By Sror- 


FORD BROOKE, MA 


SHAKSPERE. 
LL D 


CHILDREN’ s TREASURY of LYRI- 
CAL r By F T PALGRAVE In Two 
arts, each, Is 


GREER LITERATURE. By Prof. 
JEBB, MA, LL D 


HOMER. By the Right Hon. W. E. 
GLADSTONE, M P 


By Prof. DowDEN, 


e 2 ° 


PHILOLOGY. By J. Peme, M.A. 


GEOGRAPHY. By Sir GEORGE GROVE, 
DCL, FRGS With Maps 


CLASSICAL GEOGRAPHY. .By-H 
F. TOZER, M A 


GREEK ANTIQUITIES. By J. P. 
MAHAFFY, M A. Illustrated 5 R 
ROMAN ANTIQUITIES? “By Prof. 


A 5. WILKINS Illustrated. 


EUROPE By E. A. FREEMAN, D'C.L, 
LLD, MA With Maps 

GREECE. a C. A. Fyrre, M A. With 
Maps 

ROME. By the Rev. M. Cin 
MA With Maps 

FRANCE. By Cuartotre M, YONGE 


With Maps. -n 


* * Others in pi -epar ation ‘ 


MACMILLAN & CO., BEDFORD STREET, STRAND, WE t 
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* FA N 
THE LONDON STEREOSCOPIC COMPANY, 108 and 110, REGENT STREET, in order to meet the require- 
ments of AMATEURS, have reserved one of their Studios exclusively for the purpose of instructfon No charge what- 
ever is made for a Course of Lessons to the purchasers of the Company’s specially-designed Amateur Set of Apparatus. 

p As these Lessons are given prrvately and not in classes proficiency 1s readily gained 
The STEREOSCOPIC COMPANY wish to call the attention of AMATEURS to the fact that they undertake 


PRINTING, MOUNTING, &c., and also supply DRY PLATES, by the best makers, CHEMICALS, and a# other, 
requirements of the AMATEUR PHOTOGRAPHER 


SS. IN- S'E OTTE. 
In Casks, 12/6 per 9 gals In Bottle, 3/3 per doz Impl Pts * 


* Bottlas charged 2’ per doz, and allowed at the same rate if returned, but they 
must be paid for with the Beer 


Neither suga” saccharum, nor any of the many new Brewing Materials are used in 

the manufacture of the ‘ S N " Stout, ıt 15 Brewed entirely from the finest Malt apd iif Tr 
; Hops, it 1s, too, more hopped than Stout ws generally, therefore besides bemg very § ra 
Ẹ nutritious, 1t 1s an eacelient Tonic and particularly suited for invalias, ladies nursing, or WIRE 
anyone requiring a good strengthening beverage It 1s a “Sound Nutritious” Tonic, "AW 
and very much recommended by Medical men È 


; X WALTHAM BROTHERS, 
= THE ‘ HALF GUINEA” ALE RREWERY LONDON SW 


ET AE. VE YT AN D PEAK, 
[By Appowuntment to the Royal Instetution of Great Britasn,]} 

: SUCCESSORS TO W. LADD & CO., 

A BEAK STREET, REGENT STREET, LONDON, W. 
n” MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR ~ 

Q SCHOOLS, COLLEGES, OR PRIVATE RESEARCH 

SEE EXHIBIT AT HEALTH EXHIBITION, EDUCATIONAL SECTION, ROYAL ALBERT HALL. 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE. 








r: 


ARE THE ORIGINAL MAKERS OF 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. 


Soje Address—r1o, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 


May be obtained of all Decorators Special Prize M@dal, Samtary Institute 
Award of Ment, International Medical and Sanitary Congress Silver Medal, National Health Society, 1883 





CHARLES KINGSLEY Martin Licatroot’s SONG, a Poem by the late Cheyles Kingsley, appears 172 
: “The Enghsh Illustrated Magazine” for Fuly 
MONTHLY Price SIXPENCE, by Post EIGHTPENCE 


The English Fllustrated. (Magazine. 


CONTENTS FOR JULY F 

Frontisplece—* THE SEINE BOAT—A PERILOUS MOMENT” A 

Engraved by O LAcour, from a Drawing by C NAPIER HUNT h 
THE ROYAL COLLECTION OF MINIATURES AT WINDSOR CASTLE 

By R Homes With Illustrations 
AN UNSENTIMENTAL JOURNEY THROUGH CORNWALL (concluded) 

By the Author of “John Halifax, Gentleman ” Wath Illustrations by C NAPIER HEMY, 

THE WEASEL AND HIS FAMILY e . 

By BENJAMIN Scorr With Illustrations by*BryAN Hook 
MARTIN LIGHTFOOT’S SONG A Poem 

By the late CHARLES KINGSLEY 
THE AUTHOR OF “BELTRAFFIO” (concluded) į 

By HENRY JAMES ä 
HOW A BONE IS BUILT 

By DONALD MacALIstTeR, Wath Illustrations 
THE ARMOURER’S PRENTICES 





5 . By CHaRLoTTE M Yonox. Chapters XIX —XX ° 7 . 
. MACMILLAN & CO, LONDON + e 
SSS — et O oT 
bad R T t 7 and 8, Bread Street Hill, Qaeen Victona Street, ın the City of London, and published by 
SEEE ae Mice ee ce at the Ofize. 29 and 30, Bedford Street, Covent Garden —Tuurspay, July to, 1884 ’ 
è : 5 = 
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= A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


t To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTR 








No, 768, VOL. 30] 


THURSDAY, JULY 17, 1884 


[PRICE SIXPENCE 





Registered as a Newspaper at the General Post Office] 


' THE “LOISETTIAN ” 





"SCHOOL OF MEMORY. 


INSTANTANEOUS MEMORY! 
ART of NEVER FORGETTING !! 
e DISCONTINUITY CURED!! 


A Phystotogical System, wholly unlike Mnemonics, using none of 
zs ** Lacalttees,” “ Keys,” “Pegs, “ Links,” or “Associations ” 


Dr ANDREW WILSON, FRSE, Editor of 
“Health,” says — 
i PROFESSOR LOISETTE’# SYSPEM IS PHYSIOLOGICAL AND 
ScIENTIFIC IN THE HIGHEST DEGREE ” 


Mr. RICHARD A PROCTOR, Editor of ‘‘ Knowledge,” 
ein No 117, dated January 25, 1884, says — 

I HAVE NO HESITATION IN THOROUGHLY RECOMMENDING 
THE SYSTEM TO ALL WHO ARE IN EARNEST IN WISHING TO 
TRAIN THEIR MEMORIES EFFECTIVELY, AND ARE THEREFORE 
WILLING TO TAKE REASONABLE PAINS TO OBTAIN SO USEFUL 


A RESULT ” 
Any Book Mastered in One Reading 
Great Inducemenjs to Correspondence Classes. 
Prospectus post-free on application lo 


PROFESSOR LOISETTE, 
37, NEW OXFORD STREET (opposite Mudte’s Library), LONDON 


IWAPPIN & WEBD’S 
a: i ee ee ‘+ CHESTS 


PLATE 
CUTLERY 


COMPLETELY 
FITTED. 








aed 


All Sizes in Stock. 


SPECIAL 
DETAILED LIST 
FREE, 


i * ‘ 
E | ee n 


OXFORD STREET, WEST END, AND 
MANSION HOUSE BUILDINGS, CITY, 
LONDON. 
MANUFACTORY—The Royal Plate and Cutlery Works, SHEFFIELD 
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SELF-REGISTERING ANEROID BAROMETER. 
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This instrument has neither a spring nor chain. The motive 
power of the Barometer ıs obtaiyed from seven vacuum 
chambers 

It will register automatically with ink on a diagram, by 
means of an eight-day clock motion contained in the drum, 
the fluctuations of the Barometer for a week An illustrated 
description sent post free 

Od. 


RICE £6 Os. 
JOHN BROWNING, 
68, STRAND, LONDON, W.C. 


GALINSTRUMENTS 
NEGRETTI 


ZAMBRA’S 


Sunshine Recorder. 


With Adjustments for any 
Latitude 


PRICE £12 128. od 





A Supply of Divided Papers, for® 
One Year’s Use, 


ZI 12s od 


dHustrated Price Lists Post 


Lh Fee” Free 


NEGRETTI &° ZAMBRA, © ` 


Opticians and Scientific Instrument Makers, . 
To Her Majesty THE QUEEN, 
HOLBORN VIADUCT, ° 
45, CORNHILL, & 122, REGENT STREET, LONDON 
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THESROYAL INDIAN ENGINEERING 
` COLLEGE, 
COOPER'S HILL, STAINES 
APPOINTMENT OF PROFESSOR OF HYDRAULIC 
ENGINEERING AND MECHANISM 
The Appointment becomes vacant m Septenber 1884 
The Salary 1s £600 (4450 only for the first year), with Bachelor Quarters in 
the College (partly furnished), including the use of Coals and Gas 
The new Appointment will be made by the Secretary of State for India on 
fhe recommendation of the President of the College 
A statement of the Duties may be obtained fom the Secretary at the 
College, to whom also applications for the Appotatnent, accompanied by 
Testimonials, may be made before July 23, 1&84 


The ROYAL INDIAN ENGINEERING 
“COLLEGE, COOPER’S HILL, STAINES 


The Secretary of State for India will appo nt an Assistant Professor of 
Mathematics on a Salary of £250 per arnum 

A statement of the duties may be obtained from the SECRETARY, at the 
College, to whom also Application for the Appoiatment, accompanied by 
Testimonials, may be made before August 6, 1884 


UNIVERSITY COLLEGE, LONDON 

ap TUFFNELL SCHOLARSHIPS IN CHEMISTRY 

A Scholarship of L100 per Annum, tenable for Two Years, will be open for 
Competition in June 1885, by Studentsin Anelyticar Chemastry Candidates 
must attend the Laboratory dunng the previous Session, and must have 
Matriculated at the University of London wichin Tree Years For further 
information apply to the Secretary of the Ccllege 

TALFOURD ELY, M A, Secretary 


UNIVERSITY CC LLEGE, LONDON 
FACULTY OF SCIENCE, including the Depirtments of ENGI- 
NEERING and CHEMICAL and MECHANICAL TECHNOLOGY 

The Session will open on OCTOBER 2 
For detatled Prospectuses of the Courses of Instruction, Exhibitions, 
Scholarships, &c , apply to the College, Gower Stree , V 
‘ TALFOURD ELY, M A, Secretary 


OWENS COLLEGE, MANCHESTER 


The Senate propose to appoint a Jumtor Demonstrator in Physiology at a 
stipend of £125 per annum A statement of the dates of the office may be 
obtained on application to the REGISTRAR Applications with testimonials 
will be received up to the 3y5t instant 


J HOLME NICHOLSON, Registrar 


SCIENCE MASTERSHIP or LECTURE 


SHIP --ADVERTISER has had espenence n teaching Science 
Would prefer post nat occupying full time Botany, Biology Inorgame 
Chenishy; Mechanics, & —B Sc , 57, Alber Street, Camden Town, 
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GONIOMETER for SALE —Frof STORY 


MASKELYNE’S Pattern, 6 inch Circle, with Sice and Screw Adjust 
ments to Crystal Holder, with Telescope, Colimator, and Mirror 
" Price £10 —Apply to Mr PAIN, x3, S dney Street, Cambridge 


FOR SALE._A NEW ZEISS BEST 
MICROSCOPE SIAND, with Abbe Condenser, Camera Lucida, 
Triple Nose-piece, Micrometer, and 6 Eye-pieces ‘Lhe whole in Case, 
cost over £23 a few months ago Cffered at 10 per cent off List Pine 
—Apply by letter to “CHE MICUS ” Nature Office 


THE. ADVERTISER SEEKS A SITUA- 
TION as PHYSICAL DEMONSTRATOR Has had Five Years’ 
experience at two Colleges Reason for leaving the present position 1s 


the rearrangement of the Department Good Testimonials ~Apply, 
s Ohm’s j aw,” NATURE Office 


KING BDWARD VI’S SCHOOL, BERK- 


HAMSTED, HERTS, 28 miles from Eustor —27 Schoo! Scholar- 
ships four Exhibitions from the School Laboratory, heated 


wimming Bath, Fives Courts, &e so? per Annum ~-Address, Heap 
ASTER 
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e ENDOLITHS OR PICTURES IN 
STONE 


The processes of Dr Hand Smith for develcping with n the substance and 
@ below the surface of marble and other dense mterals, “or the production of 
Variegated Marbles apd Designs in Colour, some ad-antages of which re~ 
cently attracted so much attention at Piccadilly Hall, are now owned by us, 
and we beg to announce that we are prepared to Exrcu1E ORDERS FOR 
IMPERISHABLY DECORATED LETTLRED AND COLOCKRED MARBLES, and 
exhibit Specimens applicable to Architectural, Decorative, and Mural pur- 
poses, at our Offices, 1144, Queen Victoria Street, E C See also our Exhibit 
in Eastern Gallery Health Exhibition —Tor ENDOLITHIC COMPANY, 
Limited (lonam& Haskins, M E , Managing Director) 


I aa a 
SKELETON "OF FROG carefully pre- 


® epared, 4s , post free 
n E WADE WILTON, Yerthfeld Villas, Leeds 
6 
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p ec 17, 1884 
LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 
who has last week sent to his subscribers Tniarthra breviseta, with drawing 
and description, together with other Rotifers, and Pandorina morum He 
has also sent out Fredericella sultana, Alcyonella fungosa, Paludicella 
Ehrenberg:, Leptodora hyalina, Spongilla fluviatilis, Volvox globatpr, Nitella, 

Chara, Hydra, Ameeha, &c S 
Weekly Announcements will be made m this place of Organisms T B is 
supplying 
Specimen Tube, One Shilling, post free. i 
Twenty-six Tubes in course of Six Months for Subscription of £I IS, 
or [uclve Tubes for ros 6d i - 
Portfolo of Drawings, Ten Parts, 1s each 
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SCIENTIFIC ART, > 
DIAGRAMS FOR SCIENTIFIC LECTURES AND 
ILLUSTRATIONS FOR SCIENTIFIC WORKS 


Carefully and neatly executed from Descriptions, Sketches, or ORects, by 





Mr W S DUNCAN, 22, Delamere Terrace, Bayswater ° 


NOTICE TO ASTRONOMERS 


MR G CALVER begs to state that he now exhibits at the International 
Exhibition, Crystal Palace, an EQUATORIAL with ro inch Speculum = It 
is a new arrangement with column pedestal, clock ims de, the most complete 
and superior Instrument ever offered 

Also, shortly to be exhibited, an EQUATORIAL with 2oRinch Speculum, 
with mounting, &c., suitable for large Qnstrurients In these Instruments 
there 1s the most perfect and easy control over all the motions 


Full Particulars on appheat on to . 
ji G CALVER, Widford, Chelmsford 


MINERALOGY AND GEOLOGY. z 


Fine Russian “ SHERRY-COLOURED TOPAZES,” also the following 
newly-described Minerals — è 
HERDERITE Mame, USA 
CUPRODESCLOIZITE Mexico 
ZYGADITE @ Andreasberg 
And very good EMERALDS on MATRIX, UWAROWITE, EUCLASE, 
TANTALITE KENGOTTITE, and PYRARGYRITE 


A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the 


ee ists on À pplwation Hammers, Chisels, and Hammer Straps 
PRIVATE LESSONS AND EVENING CLASSES. 
BLOWPIPE CASES AND APPARATUS Catalogues free 
SAMUEL HENSON, 


277, STRAND, LONDON, 
Opposite Norfolk Stree? 


STANDARD 


COLLECTIONS AND APPARATUS. 
FOR TEACHING 


GEOLOGY AND MINERALOGY, 
CATALOGUE POST FREE 


e In the Press @ 


CHARACTERISTIC BRITISH FOSSILS. 
POST FREE, fa™ 
N B ~As only a limited number of Copies will be issued orders should be 
sent on at once to avoid disappointm 
THOMAS J DOWNING, 
38, WHISKIN STRE RE: LONDON, E C (over Quarter of a Century) 


e ROCK SPECIMENS i 


AND ROCK SECTIONS FOR MICROSCOPIC EXAMINATION 
The Largest Stock and Greatest Variety ın London ' 
NeweLists Now ead} 
Collections and Single Specimens All Examples are well and carefully 
authenticated hg bad 
Spectality —Large and carefully-cut Rock Sefticns from well authenti- 
cated Specimens Prof James Geikie says ‘These are the largest and 
best-cut sections made by any one in England ” 


JAMES R GREGORY, 
Geology: and Mineraloerst, 


88, CHARLOTTESSTREET, PITZROY SQUARE, LONDON 


NEW CATALOGUE OF MINERAL 
SPECIMENS. 


Arranged for the selectiongof Single Specimens, &c , with Prices This 
List contains nevrly all of the New Species described during the last few 
years, also many discovered at new localities Twenty four pages Post 
Free for Two Stamps Also New Lists of Rare Minerals, Rock Specimens, 
Geological Apparatus, Collections, Hammers, Books, and Microscopie 


Sections of Rocks 
JAMES R. GREGORY, 
ATMeralogist and Geologist, 
88, CHARLOTTE Srp 


@ 
EET, FITZROY SQUARE, W , 
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A GREAT BOON TO AMATEURS. 


Photographic Apparatus and Materials of the Highest Quality supphed 
at City Prices from 


THE PHOTOGRAPHIC ARTIST’S STORES, 


` 43, CHARTERHOUSE SQUARE, E C 
(Close to Aldersgate Station) 


COMPLETE TOURISTS OUTFITS EVERY REQUISITE 
New Ilustrated Price List 62 Address the MANAGER 


: NOTICE OF REMOVAL. 


. THOMAS D. RUSSELL, 
- Lam of &SSEX STREET, STRAND, 


Has removed his extensive Collections of Geological, Petrological, Minera 
logical, and Microscopical Specimens to more conventent Premises at 
78, NEWGATE STREET, near the New General Post Office Address— 


THOMAS D RUSSELL, 
* 78, NEWGATE STREET, LONDON, EC 


IMPORTANT —A LADY wishes to DIS- 


POSE of (privately) her Complete Set ofold English pattern ELECTRO 
PLATED SPOONS and FORKS, quite new, never used, stamped A x 
quahty , the set comprises one dozen each tablespoons and forks, dessert- 
spoons gud forks, and teaspoons , 60 pieces in all, to an immediate pur- 
chaser the low sum of 45s will be accepted for the entire lot Mrs MAC- 
GREGOR, care of Messrs ©Dralhm and Oliver, 18, Tronmonger Lane, 
Cheapside, EC, where the plate may be seen, or can be sent on 
approval e 


LA SEMAINE FRANÇAISE: a Weekly 


Newspaper and Review inthe French Language Politics, Literature, 
Science, Art, Varieties, Notes Price zg , through Booksellers, and at 
the Ratlway*Bookstalls Office, 441, Strand, W C 

LA SEMAINE FRANCAISE, Journal Frangats pour 
l'Angleterre Politgjue, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes Un exemplaire par la poste, 232 entimbres poste Abonne- 
ment franco par la poste—un an, ros rod , six mous, ss sd Prix ed, 
chez tous les libraires et aux gares des chemins de fer On s’abonne 
aux bureaux, 441, Strand, Londres, W Ce 

LA SEMAINE FRANCAISE —*‘La Semaine Fran- 
çaise * has been boerit out in London for the benefit of those Enghsh 
readers who may wish to Study cOntemporary French from all points of 
view, instead of confining their reading to one particular Gallic print 
It certainly merits success ”"—Graphic 

LA SEMAINE FRANCAISE —“ The numbers before 
ysare full of good things It will be far better for most than any 
one of the best papers published ın Paris itself We are much pleased 
with the character of 1t, and believe it will be highly valued ım all those 
many households where French 1s cultivated ‘Lhe printing 1s very well 
done ”—Queen 





e TERMS OF SUBSCRIPTION ~~ s d 
Three Months 2 9 
Sıx 3t . ' 5 5 
Twelve ,, to xo 


POO payableto A CRISTIN 
Publishiyg Office, 441, Strand, W C, 


THE ENTQMOLOGIST’S MONTALY 
. MAGAZINE. 


Price Sixpence, Monthly, 24 wages 8vo, with occastonal Illustrations 
Conducted by C G Barrett, J W Dotrcias, R McLacutan, FRS, 
E C Rye FZS,E Saunpers, FLS,andH T Sramnrov, FRS 

This Magazine, commenced ın 1864, contains standard articles and notes 
on all subjects connected with Entomology, a@d espedially on the Insects of 
the British Isles 

Subscription—Six Shillings per Volume, post frees The volumes com- 
mence with the June numberin each year 

Vols I to VI (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date,“at te increased @rice of ros each, the succeeding 
vols may be had separately or together at 7s each 

Londor® JOHN VAN VOORST, r, Paternoster Row 
Pa B —Communic&tions, &¢ , should be sent to the Editors at the above 
address 





On the rst pf every Month, pfice Sixpence 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Jonn T CARRINGTON, 


With the Assistance of 
FREDER®k Bonp, E ZS | Joun A Power M D 
EpwarpA Frrcu, FES J Jenner Wer, F L.S 


F Bycuawan Wyrre M D 
Contains Artitles by well-known Entomologists on all Branches of the 
Science , on Inseets injumous or beneficial to Farm or Garden, Notes on 
Habits, Life-Histories, cecurrence of Rartties, &c. , there are Monthly 
Lists of Duphcates and Desiderata 
Numerous Woopcut ILLUSTRATIONS, to the printing of which especial 
attention 1s given, and o@casional LirhoGcrarHep and Cxromo-Lirno 


GRAPHED PLATES s 
SIMPKIN, MARSHALL, & OO , Stationers’ Hall Court. 


` THE BREWERS’ GUARDIAN, 


A Fortmghtly Paper devoted to the Protectiog of Brewers Interests, 
Licensing, Legal, and Parliamentary Matters 
REVIEW OF THE MALT AND Hor Traps, AND WINE AND SPRIT TRADE 
Rrgorp 
The Organ of the Country Brewers 
“The Brewers’ Guardian ” 3s published on the evénings of every alternate 
Tuesday, and 1s the only journal officially conrected with brewing interests 
Subscription, 16s 6g per annum, post free, dating from any quarter-day 
Single Copies, rs each Registered for transmission abre ad 
Offices--5 Bond Court, Walbrook, London, E C 


THE ZOOLOGIST: 


A MONTHLY MAGAZINE OF NATURAL HISTQRY 
Third Series Edited by J E Hartins, FLS, F ZS, Member of the 
Brush Ornithologists’ Umon , contains— 

Onginal Articles by well-known naturalists m every branch of zoology, 
havits of animals, arrival and departure of migratory birds, occurrence of 
rare birds, distribution and migration of British fresh-water fish, rew® or 
rare mane fish, local aquana, British reptiles, British land and fresh- 
water mollusca, with remarxs on the haunts and habits uf the species, and 
other matters of general interest to those who delight in natural history 
Reports of the Linnean, Zoological, and Entomological Soctenes Reviews 
of natural history books Occasional translations from foreign zoological 
journals of important and interesting articles in various branches of zoolagy 
There are occasional woodcuts 

JOHN VAN VOORST, z Paternoster Row 


NORTH BRITISH AGRICULTURYST, 


the only Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested im the 
management of land tnroughout the United Kingdom 
The AGRICULTURIST 1s published every Wednesday afternoon in 
tame for the evening mails, and centas Reports of all the principal British 
and Irish Markets of the week 
Thespecial attention of Land Agents is directed tothe AGRICULTURIST 
as one of the best existing Papers for Advertising Farms tobe Let and Estates 


for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL 
TURIST a first-class medium for reaching that Class 

Price 34 By post 34@ Annual Subscription, payable in advance, x45 
oo High St , Edinburgh , and 145, Queen Victoria St , London, 


Money Orders payable to Charles Anderson, Jun , Edinburgh 


LELECTRICITE: 


Chaque Samedi, 16 pages, grand ın 8vo, 2 colonnes 


REVUE HEBDOMADAIRE, 


Scientifique, 1llustrée, spéciale, seul journal tenant les lecter rs 
au courant de toutes les expositions électriques, et de tous ‘es 
progres de Pélectricité 
Comité de Rédaction, ARMENGAUD JEUNE, 


Président , 
A. BERTHON, E BOISTEL, F BOREL, 

R de COULON, W de FONVIELLE, L MAICHE, 
A de MERITENS, D MONNIER, D NAPOLI 
Subscription Yearly, 20s , Sex Months, 10s 
Agency for England and Colonies— 

LE FEVRE AND CO., ENGINEERS, 


26, BupGE Row, CANNON STREET, LONDON. 
Specimen Copy sent post free 


THE “HANSA” 


Published since 1864 m Hamburg, 1s the only independent professiona 
paper in Germany dedicated exclusively to Maritime ObjJec Essays, 
Critiques, Reviews, Reports, Advertisements Stnct eye kept upon the deve- 
lopment of Maritime Affairs in every respect Every second Sunday one 
Number m to at least, frequent supplements and drawings Subscript.on 
at any time, preceding numbers of the year “urntshed sebsgquently Price 
r25 fortwelve months Advertisements 4@ a line widely spread by this 
paper, considerable abatement for 3, 6, 12 montks’ msertion Business 
Office Aug Meyer and Dieckmann, Hamburg, Alterwall, 28 Edited by 
W v Freevgen M R Hamburg, Alexander Street, 8 


z6s per Ann, 209 Post Free 


DER NATURFORSCHER, 


Wochenblatt zur Verbreitung der Fortschntte in den 


‘aturwissenschaften - 
Herausgegeben von Dr WILHELM SKLAREK 
A Weekly Pertodical devoted to Natural Science sa Nos, 6s Speci- 


men Numbers may he had through any Foreign Bookseller 1884 fom- 
menced the XVIIth volume 
Berin DUMMLER, 77, Charlottenstrasse, S.w , and all Booksellers 


On the xst of every Month 


JOURNAL OF BOTANY, 

BRITISH AND FOREIGN 
Edited by James Britten, F LS, British 
Conrents -Original Articles by leading Botafists®-Extracts, and 
Notices of Books and Memoirs —Arvicles in Journals —Botanical News — 
Proceedings of Soctettes 


useum 


Price xs 3@ Subscmption for One Year, payable mn advance,,126 
London WEST, NEWMAN, & CO, 54, Hatton Garden, EC ° 
s i e 
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e PSYCHOLOGY AND EDUCATION 
rm Now Deady, 8vo, Price r2s 6d, Cloth 


OUTLINES OF PSYCHOLOGY, with Spe- 


cial Reference to the Theory of Education By JAMES SULLY, 
MA, Examiner for the Moral Sciences Tripos m the University of 
Cambridge, Author of “Sensation and Intuution,” &c 


“It goes without saying that Mr Sully’s work, coming as it does at a 
time when psychology 1s occupying an unusual amount of attention and the 
material of the science 18 constantly on the increase must take a position 
diatinctly in advance of its predecessors in the same hne "Mand 

‘These ‘QOuthnes* have the great ments of clearness, conciseness, and 17 
admirable method Moreover, they are pervaded throughout by the scien 
tific spiritpand are instinct with modern corceptions not similarly infused 
into any existing text-book for the use of students "—Pall Mall Gazette 

“Mr Sully has, in our opinion, done more for the progress of education 
by supplying teachers with a really suggestive text book on Psychology than 
he could have done by giving us any quantity of good advice as to the Theory 
of Education "—ournuad of Education 


London LONGMANS, GREEN, & CO 
Just Published, Crown 8vo, Price 12s 6c, cloth (postage yd) 


A TREATISE on EARTHY and OTHER 


MINERALS and MINING Bv D C DAVIES,FGS Uniform 
with, and forming a Compamton Volume to, the sane Author's " Metall:- 
fogons Minerals and Mining ” With numercus Illustrations 


CROSBY LOCKWOOD & CO, 7, Stationers’ Hall Court, London, E C 


Just Published, Crown 8vo, Price 3s 6a’, cloth (postage sd ) 


The BLOWPIPE in CHEMISTRY, MINE- 
RALOGY, and GEOLOGY Contammge all known Methods of 
Anhydrous Analysis, many Working Examples, and Instructions for 


making Apparatus By Lieut -Co W A ROSS,RA,FGS With 
120 Illustrations 


To students of chemical and mineralogical analysis -he volume 1s indis- 
pensable, adequate, and invaluable "—Collery Guar dtaz, June 27, 1884 


“CROSBY LOCKWOOD & CO, 7, Stationers’ Hall Court, London, E C 


THE AUTOTYPE COMPANY, 
74, NEW OXFORD STREET, WC. 


THE AUTOTYPE FINE-ART GALLERY displays 
a noble collection of Facsimiles from the Drawings of the Great Masters 
preserved in the National Galleries of Europe, with a choice selection 
from the Works of Contemporary Artists—Poynter, R A, Dyce, R A., 
Ford Madox Brown, Burne Jones, Rossett, F Shields, H Schmalz, 
Cave Thomas, P G Hamarton, &c 

SIR JOSHUA REYNOLDS —284 Examples of this 
Master frem rare Prints in the British Museum, including 39 Subjects 
now in the Grosvenor Gallery Exhibition 

To adorn at little cost the Walls of Home with Artistic 
Masterpieces visit the? AUTOTYPE FINE-ART GALLERY, 474, 
New Oxford Street, W C M 

AUTOTYPE ın RELATION to HOUSEHOLD ART, 
with 3 Illustrations 21 pp, free to any address. 

‘¥ine-Art Catalogue, 124 pp , price 6d post free 
THE AUTOTYPE COMPANY 


TURNER’S “LIBER STUDIORUM,” 
Reproduced in Facsimile by the AUTOTYPE Process, and accom- 
panied with Notices of each Plate 

By the Rev STOPFORD BROOKS, M £ 
Pubhshing m Three Volumes, each containing Twenty-four Tustrations 
price Four Guineas per Volume Vol, II now ready, conta:znng — 





The Story of Europa Inverary Pier Leuffenbourgh 
Bridgeman Middle Dis- Inverary Castle and Calais Harbour. 

ce Town Coast of Yorkshire 
Woman with Cymbals Flint Castle Rrpah 
Hindoo Ablutions -Stack-yard and Horses Watercress Gatherers. 
B nneville Savoy Farmyard with Cock Juvenile Tricks 
Source of the Arvéron Fifth Plague of Egypt St. Catherine Hill 
Alp# from Grenoble Greenwich Hospital Morpeth 


Ben Arthur * æ Intenor of a Church 


Detached Plates of this Edition of the ‘* Liber,” with the Commentary 
appertaining, are sold at 3s GZ each 


Pubhsfers The AUTOTYPE COMPANY, LONDON , Henry Sotheran 
& Co , London and Manchester 


MACMILLAN’S MAGAZINE. 
No 297 For JULY 
e Price One Shilling e 


© CONTENTS 
z~-M Renan’s New Volume 
z—QOn an Insh Trout Stream 
3 —The Consolations of Pessimism 
4 —Heme’s Mountain-Id3 ls 
5 —Easter Week in Amorgos 
6 —Wordeyorth’s Relations to Science 
7—Mitchelhurst Place —By the Author of "For Percival” 
Chapters VIIJ —IX 
8 —Review of the Month e 


° MACMILLAN & CO, LONDON 
e e 
. e 





With Six Coloured Maps Demy 8vo, Cloth, 24s. 


THE WATER SUPPLY 
ENGLAND AND WALES; 


ITS GEOLOGY, UNDERGROUND CIRCULATION, 
SURFACE DISTRIBUTION, AND STATISTICS 


By CHARLES E. DE RANCE, 


Assoc Inst. CE, FGS , Memb Soc Arts, Hon Memb Manchester 
Geo! Soc , Secretarr of the Underground Wateg Comittee of the British 
Association , of H M ’s Geological Survey of England and Wales 


Ihe work incorporates the Census Figures of 188x, and cites the Acts of 
Parhament under which he various Waterworks are carried out 

“Wir De Rance’s hook may be regarded as a digest of the Reports of the 
Rivers Pollution Commission, with a considerable amount of orginal Matter, 
obtained by special inquiry pursued with much industry AH the myer sys- 
tems are described, and 2r5 catchment basins are especially examined 
‘This volume must prove very useful "—A thenceunz “ 

“Should be possessed by every local authority in the kingdom ”— 

Metropolitan 
London EDWARD STANFORD, 55, Charing Cross, S W 


NOTICE—MA?S AND BOOKS FOR TOURISTS 


STANFORD'S TOURISTS’ C&TALOGUE, 56 pages, revised 
for 1884, with Index Maps to the one-inch Ordnance Surveys pf 
England and to the Government Map® of France and Switzerland, 1s 
just ready, and contains full information of the best maps and ‘guides 
obtamable Post free for penny stamp 


London EDWARD STANFORD, 55, Charing Cross, S W 


R. FRIEDLANDER UND SOHN, 


BERLIN, N W, CARLSTRASSE 11. 





Just Published, 
. jJeF KENGS 


GESAMMELTE ADUfSATZE UBER DIE» 
BLATTWESPEN 


(Collected Papers on Tenthridinida, published in One Volume by Dr J 
KRIECHBAUMER ) 


One Volume ın 4to of 30¢ pages, with One Coloured Plate Price ros 


The importance of Keng’s publications on the Tenthndimde 1s generally 
acknowledged they are dispersed m several periodicals, which are of very 
difficult access only These Papers are now for the fimt time offered in a, 
collected form, published by the first authority 


ZUR FAUNA DES INDO-MALAYISCHEN ARCHIPELS 


DIE RHOPALOCERA DER INSEL 
eNIAS °¢ 


Von N M KHEIQ 


One Volume in 4to, wi h Five Photographic Plates Price tos 


A most interesting contmbution, Hust Ated by eacellent figures, to the 
Indo-Malayan Lepidopter-Fauna 


b ejut Published, 
JOHN WHELDON’S 


CATALOGUE OF SCIENTIFIC WORKS, 


PEIATING TO o °’ 
Astronomy, Chemistry, Electricity and Telegraphy, 
Meteorology, Mathematics, and Technology. 
To be had on Application, for two rd Stamps, to 


JOHN WHELDON, 58, Great Queen St., London, W.C. 


MINERALS AND STONE 
IMPLEMENTS. 


Mr BRYCE-WRIGHT begs to call the attention of his Clients and the 
Public to his large series of 


MINERALS AND STONE IMPLEMENTS, 


from which single specimens can be selected 
Elementary Collections of Min®rals, Fossils,°and Rocks from £x upwards, 
N B —These Collectzsons obtained the Prize Medal, 1862 


GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION, 
BRYCE-WRIGHT, 


Mineralogest and Expert im Precvous Stones, 
204, REGENT STREET, LONDON, W z 
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SUBSCRIPTIONS to “ NATURE.” 
s d 


Yearly . . . è 28 o 
Half-yearly . ee ee ee w a 
» Quarterly, . p° eee, “PO 

To the United States, the Continent, and all places 
ithın the Postal Union:— Š 

$ 

Yearly ee ae Oe ee ss e 30 6 
eHalfyearly . ..... -e I5 6 
Quarterly . . eo 8 0 


SHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s 6d gd per Lane ohen 


$ 
One-Exghth Page, or Quarter Column .. 018 6 
Quarter Page or Half a Column. . ~~. EIS 0 
dialfa PRge, ora Column . ka . 350 
Whole Page . .. 6 60 


Post Office Orders payable to MACMILLAN & CO. 
OFFICE 29, BEDFORD STREET, STRAND, W,C 


eo 


„SECOND EDITION, 
GRIFFIN’S 


‘HEMICAL HANDICRAFT. 


PRICE 4s yd. POST FREE. 


, CATALOGUE OF CHEMICAL APPARATUS, 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp , Mlustrated with 1,600 Woodcuts, 
Most Complete and Cheapest List of Apparaius. 


OHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, WC. s 


SANDERSON & Oo., 


Sole Inventors of the Solid Copper Tape 


LIGHTNING CONDUCTOR 

n Contmuous Lengths, without Joints, as supphed by them to Her Mayesty’s 

rovernment and the Colomies, the Italan Government the Argentine Re- 

ublic, and other Foreign Governments , the Royal Courts of Justice, Strand, 
z the Heuses of Parliament, &c 

shimney Shafts Repaired, Hooped, Raised, Pointed, or Straightened with- 

ut Stoppage of Works Lightning Conductors Inspected and Tested by 

ixperienced Electricians Electric Bells, Speaking Tubes, &c , fitted on 
the most Improved Principles 


LEADENHALL HOUSE, tor, LEADENHALL STREET, EC 


TIME BY TRANSIT. 
TRANSIT INSTRUMENTS OF BEST QUALITY 
£7 tos od, £9 17s. 6d and £13 13s od, 
Instruments sent on Approval 
watimer Clark’s Manual of the, Use of the 


Transit Instrument for obtaining Correct Time, 1s , Treatise, ss , and 
Tables by which any Person may obtain Accurate Time dy a Sunple 
Observation wrethout calculation 9 2s 6d per annum 
PAMPHLET, FREE ON APPLICATION 
A. J. FROST, 6, Westminst®r Chambers, "Victoria Street, S W 
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The MORPHOLOGY of the SKULL. By 
W. K PARKER, FRS, Hunteran Professor, Royal College of 
Surgeons, and © T BETTANY, B Sc, Lecturer @n Botany m Guy's 
Hospital Medical School Illusfrated Crown8vo Tos 6d 


MACMILLAN & CO, London 
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LIGHTNING CONDUCTORS. , 


Experience, accumulated since the time of Benjamin @ranklin, proves 
conclusively that a Conductor made of Copper of edequate size 1s the I gst 
of allapphances for the protection of every description of building from the 

destructive effects of hgftning 


NEWALL & CO,’S 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the wegld 
with unvarying success, 1s the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public 


R. S. NEWALL & CO., 
130, STRAND, WC , 7, NEW QUAY, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW 
MANUFACTORY—GATESHEAD-ON-TYNE. 


H & E J DALE, 
Wi MANUFACTURING OPTICIANS 
AND ELECTRICIANS 


PALTENT MULTIPLEX CAMERA to carry 
13 Dry Plates 
A Perrecr APPARATUS FOR TOURISTS 
(Cheaper and better than Double Backs) 
. Mlustrated Circular Post Free 
‘4 Complete Photographic Sets of High Quality, 
i with Multiplex Camera, from £5 5s 
A Illustrated Catalogue, 4 Stamps Electric 
Catalogue (100 pages), 4 Stamps 


Prise Medal, Calcutta 26, Ludgate Hill, London, EC 


FLOW & COS 


Geological Transparencies for the Lantern. 


Desenptive Catalogue on Application 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS 


HOW & CO’S POCKET MICROSCOPE®LAMP 8s 6d 


MICRO-PETROLOGY —Sections of Pitchstones, Obsidians, Granites, 
Syenites, Diontes, Gabbros, Dolertes, Basalts, Tachylites, Trachytes, 
Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gnetss, Schists, Lime- 
stones, &c . price r$ 6d each 


JAMES HOW & CO, 73, FARRINGDON STREET, LONDON 


DIAMONDS IN MATRIX. 


R.C NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
on sale Specimens of the above, also Cut Precious Stones in all Colours 
Precious Stones valued and bought 
12, FRITH STREET, SOHO, W 


FERNS, A SPECIALITY. 


The largest and most profusely ILLUSTRALED CATALOGUE 
of FERNS ever published, contaming much valuable information, many 
Synonyms, rumerous Descriptions, and coprous yet simple “Hints on 
Ferm Culture” , representative of our IMMENSE STOCK of FERNS,® 
which 1s probably the largest in the World, suitable for STOVE and 
GREENHOUSE cultwation, for OUTDOOR FERNERIES, and 
other purposes 


May be had on application, PRICE is 


ABRIDGED CATALOGUE OF OVER 1000 SPECIES AND 
VARIETIES POST FREL 


W. & J. BIRKENHEAD, 
FERN NURSERY, SALE, MANCHESTER 
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Ē7vEY AND PEAK, 
[By Appointment to the Royal Institution of Great Britan, )] 

, SUCCESSORS TO W. LADD & CO., 
BEAK' STREET, REGENT STREET, LONDON, 


W. 


MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 


SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. 


6 
SEE EXHIBIT AT HEALTH EXHIBITION, EDUCATIONAL SECTION, ROVAL ALBERT HALL, 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE, 


~ 


‘xciv NATURE 
` E Sa Na- SEOD sa. 


In Casks, 12/6 per 9 gals In Bottle, 3/8 per doz Impl Pts * 


* Bott es charged 2/ per doz, and allowed at the same rate if returned , but they 
must be pzd for with the Bee 
Neither sugar, saccharum, nor any of the many new Brewing Matenzls are used m Bf 








je] tha manufacture of the “S N” Stout, it is Brewed entirely from the finest Malt and Se i, cAi 
mi Hops, it 1s, too, more hopped than Stout is generally; therefore, bes ces being very HIPER 
MeO Uutritious, it 1s an excellent Tome and particularly suited fo” invalids, ladies nursing, or Bayes 


ia anyone reqsiving a good strengthening beverage It is a "Sound Nutritious” Tonic, * 
j and very much recommended by Medical men 


WALTHAM BROTHERS, 
THE ‘HALE GUINEA” ALE RREWERY LONDON SW 








. WALL PAPERS FREE FROM ARSENIC. 


¥ WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. ™ ° 


Sole Address—z10, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 


May be obtained of all Decorators Special Prize Medal, Sanitary Institute ¢ 
Award of Merit, International Medical and Samtary Congress Silver Medal, National Health Society, 1883 











FOURTH EDITION, REVISED 


A TEXT-BOOK OF PHYSIOLOGY. By Micuazt Foster, M.A 


MD,LLD,FRS, Professor of Physiology in the University of Cambiidge With Illustrations Fourth Editio 
Revise! Medium vo 21s f 
“D1, Foster has conbined in this work the conflicting desiderata im all text-books—comprehensiveness, brevityg a1 
clearness . After a careful pe-usa. of the entire work we can confidently recommend it both to the student and to t] 
practitioner as being one of the best text-books on physiology extant, the facts recorded being as reliable as the reasonings are soun 
whilst the arrangement and the style are alike excellent ”— The Lancet 





MACMILLAN AND COt, LONDON ° 
PAN 
SCIENTIFIC WORTHIES. 
The following 1s a list of the Portraits that have appeared methe above Series. e ~“ 

MICHAEL FARADAY | HERMANN L, F HELMHOLTZ. 
THOMAS HENRY*HUXLEY SIR JOSEPH DALTON HOOKER. 
CHARLES DARWIN, WILLIAM HARVEY 
JOHN TYNDALL SIR GEORGE B AIRY ‘ 
GEORGE GABRIEL STOKES J. LOUIS R. AGASSIZ , 
SIR CHARLES LYELL JEAN BAPTISTE ANDRE DUMAS. 
SIR CHARLES WHEATSTONE RICHARD OWEN . r 
SIR WYVILLE THOMSON JAMES CLERK MAXWELL 
ROBERT WILHELM BUNSEN JAMES PRESCOTT JOULE 
ADOLF ERIK NORDENSKJOLD WIT LIAM SPOTTISWOODE, 
SIR WILLIAM THOMSON. ARTHUR CAYLEY 

SIR C W SIEMENS e = 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 58 each, c 
the Set of 23 Portraits in a Handsome Portfolio for £6 os od carrtage paid. * 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRECE 6s. 
=" Cheques and P.O.0.s payable to MACMILLAN & CO., 
OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND ° 





° ° Now publishing, in CroWn 8vo, price 25, 6d each g 
* r e 
ENGLISH MEN OF LETTERS. 
° EDITED BY JOHN MORLEY. . 
“This admirable series ”—Brursh Quarterly Review “ Enjoyable and excellent little books "— Academy 
e JOHNSON By ŁESLIE STEPHEN POPE By LESLIE STEPHEN * | MILTON , By MARK PATTISON. 
Scotr By R H HUTTON + | BYRON By JoHN NICHOL HAWTHORNE By HENRY JAMES. 
GIBBON ByJ C Morison COWPER By GoLDWIN SMITH SOUTHEY By Professor DowDEN. 


SHELLEY ByJ A. SYMONDS LOCKE By THOMAS FOWLER e |CHAVQCER A W WARD. 
HUME By professor HUXLEY, PÎR S | WORDSWORTH, ByF W H Myers.|GRAY By EDMUND GOSSE 
GOLDSMITH By WILLIAM BLACK DRYDEN By GEORGE SAINTSBURY |SWIFT. By LESLIE §TEPHEN 


DEFOE By W MINTO LANDOR By SIDNEY COLVIN STERNE » By H D TRAILL 
BURNS By Principal SHAIRP CHARLES LAMB By Rev ALFREDeFIELDING By AUSTIN DOBSON 
SPENSER ByR W CHurcs, Dean of AINGER. SHERIDAN By Mrs OLIPHANT 
St Paul’s BENTLEY By Professor R C JEBB. | ADDISON By W J COURTHOPE 
THACKERAY, By ANTHONY TROLLOPE | DICKENS By A W Warp BACON By R W CHURCH, Dean < 
* BURKE By JQHN MORLEY, MACAULAY ByJ C MORGON e St Pay’s 
BUNYAN. ByJ A FROUDE DE QUINCEY By Davip Masson , Other volumes to follow 
P i MACMILLAN AND CO., LONDON, WC 
+ $ + 
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Messrs, MACMILLAN & 00/8 NEW .BGOKS. 


@ 


A NEW EDITION OF i : 


- LORD TENNYSON’S WORKS. 


An entirely New Edition, Corrected throughout by the Author, complete in Seven Volumes, extra fcap 8vo, price Five Shillings each ° 


A limited numler of Copies are printed on best Hand-made Paper 


vate of Los 6a per Volume 


Vol 
Vol 
Vol 
Vol 


The Volumes will be published as follows — e 
I*MISCELLANEOUS POEMS Ready | Vol V—ENOCH ARDEN and IN 
IT—MISCELLANEOUS POEMS Ready MEMORIAM October 
IJI—IDYLLS OF THE KING August | Vol VI—QUEEN MARY and HAROLD November 
IV—THE PRINCESS and MAUD September | Vol VII—THE LOVERS TALE &c December 
_—_ NEW NOVELS NOW READY AT ALL THE LIBRARIES 
° BY MRS OLIPHANT BY F MARION CRAWFORD 
’ 
THE. WIZARD'S SON. A ROMAN SINGER. 


By Mrs OLIPHANT, Author of “Hester” 3 vols By F MARION CRAWFORD, Author of “Dr Claudius,” Mi 


Crown 8vo 315 6d M: Isaacs,” &c 2 vols Globe 8vo 12s 


A NEW POEM BY MR THOMAS WOOLNER, RA 


SILENUS : a Poem. By Tuomas Wooitner, R.A. Crown 8vo. 5s. 


[Next week 


THE ‘ISLES OF THE BLEST, and other Poems. By ANDREW 


GOLDIE WOOD Globe 8yo 55 


POEMS. By Arrmur R. Ropes. Fcap. rales os. 6d. 


BY REV E A ABBOTT, DD, AND W RUSHBROOKE, ML 


THE COMMON TRADITION OF THE SYNOPTIC GOSPELS, in 


the Text of the Revised Version By EDWIN A ABBOTT. DD, foimeily Fellow of St Jokn’s "o a. Cambas, 
and W G RUSHBRCOKE, M L.e PERI F ellow of St John’s College, Cambridge Ciown 8vo 35 6 





“INVESTIGATIONS IN CURRENCY AND FINANCE. By W. 


STANLEY JEVONS, LLD,MA,FRS_ Illustrated by Twenty Diagams Edited, with an Introduction, ‘a H S 
FOXWELL, MA, Fellow and Lecture: of St John’s College, Cambridge, and Piofesso af Political Economy at University 
College, London Demy 8vo 2s 


‘This volume 1s of high interest fo several 1easons On all those po.nts wh.ch aie among the most dĦficult the economic 


inquirer can investigate, Mr Jevons’s authouity stands higher than that of any hving man For this reason alone the publication of 
this volume was desirable, but there 1s a futher value attached to ıt as affording the best illustration that can be given of Mi Jevons’s 
mode of study "—Athéeneum 


THE ENGLISH CITIZEN 
A. Series of Short Books on his Rights and Responsibilities Edized by HENRY CRAIK, MA, LL D 


THE STATE IN ITS, RELATION TO EDUCATION. By Henry 


CRAIK, M A (Oxon ), LL D (Glasgow) Crown 8vo 3s 6d 


‘* As-an exposition ofathe existing Jaw on education, and as a description of the administrative machinery, the book must take 
rank as a standarti authority -Scotsman 
e 


THE CHOLERA 


A HISTORY OF ASIATIC CHOLERA. By C. Macnamara. Crown 


8vo Ios 6a 
pee NORTH AMERICAN BIRDS 


KEY TO NORTH AMERICAN BIRDS. Containing a COdrtcise. 


Account of every Spees of Livifg and Fossil Buds at piesent_ known from the Continent north of the Mexic&in fnd United 
States Boundgry, inclusive of Greenland Second Edition, Revised to date, and entirely Re-wiitten With which are 
incorporated General Ornithology, an Outline of the Structuie and Classification of Birds , and Field Ornithology, a Manual 
of Collecting, Prepaiing, and Preserving Birds By ELLIOTT COUES,MA,MD, PhD, Member of the National 
Acadefny of Sciences | Profusely [lusrated Demy 8vo 2/ 2s [Nearly 2 ecady 


MANUALS FOR STUDENTS NEW VOLUMES i 


ORE DEPOSITS: their Formation and Yield. By J. ARTHUR 


PHILLIPS, FRS, FGS, FCS, MIntCE, Ancien Elève de l'École @les Mmes, ae With numerous e 
Illustratiogs 8vo e[ Nearly 7 eady 


APPLIED MECHANICS: an Elementary General Introduction to 


the Theory of Structués.and Maines By JAMES H COTTERILL, F RS, Assoc MemICE, ar oa of Applied 
Mechanics at the Royal Naval College, Greenwich, &c With Diagrams, Illustrations, and Examples Bv0 18s 


THE STUDENTS FLORA OF THE BRITISH ISLANDS . By 


SrJ D HOOKER*K CSIT,@B,FRS,FLS Third Editon, Revised and Punge ”Globeĝvo Ios d 7 
s e 


Ae MACMILLAN & CO, LONDON, WC, 


Orders for this Edition will be taken, for Sets only, at the * 





7 kevi NATURE f ae [ Judy 17, 1884 
`- CHARLES COPPOCK, 
; * Late Partner with R. & J. BECK, ` , 
100, NEW BOND STREET, LONDON, W. 
e MICROSCOPES FOR STUDENTS AND AMATEURS. 


Meterials for Preparing, Staining, and Mounting Objects. New Preparations of Parasitic 
Diatomaceæ zm stu, Marine and Freshwater Algæ with Axtheridia gnd Tetraspores. 


ILLUSTRATED CATALOGUE, 2s. , . 

100, NEW BOND STREET, LONDON, W. 
i gee 
9 As Wine in Bottles at 38., s., and 9s,; Lozenges, 2g. 6d, 
MORSON S and 4s, 6d.; Globules, 2s,, 3s. 6d., and 6s, 6d.; and 
Powder, as ‘* Medicinal Pepsine,” at 23. 6d, and 4s : and 
o , “: Porci,” a more concentrated prepaation than the Medicmal, 

Preparations of at 4s, 6d, each 


SOLD BY ALL CHEMISTS. , 


The popularity Pepsine has acquired 
as almost a specific for chi onic dyspepsia, P EPSI NE š 
indigestion, &c , is due to the fact that 
itis the n PNF production the ° 
active principle of the gastric juice of the : $ 
Tomec Unfo tunately, like all other Highly recommended by the ° 
myventions of a like nature, Pepsine has Medical Profession for 
been not slightly discredited by the spu- 
rious manufactures that have been issued 
from time to time , 1tis therefore neces- s ‘ 
sary as a guarantee of its efficacy to see K 


that each bottle bears the makers’ name, 


MORSON & SON, Southampton Row, Russell Sq., London. 


Mih. 
ta 
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THE LONDON STEREOSCOPIC COMPANY, 108 and 110, REGENT STREET, in%rder to meet the require- 
ments of AMALEURS, have reserved one of their Studios exclusively for the purpose of instruction No charge what- 
ever is made for a Course of Lessons to the purchasers of the Company’s specially-designed AfMateur Set of Apparatus. 
As these Lessons are given grzvatecy and not ın classes proficiency is readily gain 
The STEREOSCOPIC COMPANY wish to call the attention of AMATEURS to the fact that they undertake 
PRINTING, MOUNTING, &c , and also supply DRY PLATES, by the best makers, CHEMICALS, and all other 
requirements of the AMATEUR PHOTOGRAPHER 


— a | fT a ee ora pee 
uzvar. THE OTTO”? GAS ENGINE enats 


CONSUMPTION of GAS guaranteed t ? 
oP aB to 75 >. loss that ANY other OVER 14,000 DELIVERED, 
A vA AN 


À 
T 









Gas Engine per brake horse-power. 
CROSSLEY’S PATENT TWIN ENGINES— 
ü Impulæ every Revolution. 


CROSSLEY’S*°PATENT SELF-STARTER— 
The Safest, Samplest, and Best. 
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CROSSLEY’S NEW VERTICAL ENGINES— me I gn ee | 
Requiring little Ground Space. et) A it PERT TS q 
t ASDA A A i a T 
CROS Limi M ENN R i, pege oo Aam 
ROSSLEY BROS., Limited, Manchester. ==- nan ae [ 
* pt ae ba Fe ee alee Ra ie see er See 
. London 24, Poultry, E C Glasgow 58, Union Street, SS A ee 2a a ere 
a a i = ————— m 


Seion a aA ee ee ee Se ee ne ee A E E 
e Printedgby*R Ciay, Sons, AND TAYLOR, at_7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
Mac unLaN swp Co, at the Offise, 29 and 30, Bedford Street, Covent Garden, — THURSDAY July 17, 1884 d 
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7 °" A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye ""—WoORDSWORTH: 











Ng. 769, VOL. 30] THURSDAY, JULY 24, 1884 [PRICE SIXPENCE 
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{All Rights are Reserved 


Regastered as a Newspaper at the General Post Office] 
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° THE “LOISETTIAN ” | JUST PUBLISHED 
eo OF MEMORY. | HOW TO 
one ART NEVER, CR GETTING! | FORETELL THE WEATHER 


*DISCONTINUITY CURED!! 
A Physwtogial System, wholly unike Mnemonics, using none of WITH THE 


ws ‘* Localities,” ** Keys,” “ Pegs,” “Links,” or “Associations ” 
POCKET SPECTROSCOPE. 


Dr ANDREW WILSON, FRSE, Editer of 
BY 





° ‘ Health,” says — 
Re PROFESSOR LOISETTE’S SYSTEM 1s PHYSIOLOGICAL AND 
SCIENTIFIC IN THE HIGHEST DEGREE ” 


Mr, RICHARD A PROCTOR, Editor of “Knowledge”! F, W. CORY, MRCS, F R.MS, &c. 
in No 117, dated January 25, 1884, says — | 
“I HAVE NO HESITATION IN THOROUGHLY RECOMMENDING WITH TEN ILLUSTRATIONS. 
THE SYSTEM TO ALL WHO ARE IN EARNEST IN WISHING TO | 
TRAIN THEIR MEMORIES EFFECTIVELY, AND ARE THEREFORE PRICE 1s IN PAPER COVERS, OR 1s 6d CLOTH 





WILLING TO TAKE REASONABLE PAINS TO OBTAIN SO USEFUL 
A RESULT.” BINDING 
Any Book Mastered in One Reading 
Great Inducements ¢0 Correspondgnce Classes CHATTO & WINDUS, 
Prospectus post-free on application to PICCADILLY, LONDON, W, 
. ETTE 
PROFESSOR LOIS i AND ALL BOOKSELLERS 


37, NEW OXFORD STREET (oppggite Mudie’s Library), LONDON 
TE aa 3S WEBB’S STANDARD METEOROLOGICAL INSTRUMENTS 


ee alee NEGRETTI 
‘a Ca MAM psi. TALES Z 
, “CEEA RATED CANERENS, | on 
U T T, K R y Sunshine Recorder. 
0 With Adjustments for asy 
f COMPLETELY Latitude 
FITTED, PRICE £12 128 od. è 


PO = ANN w All Sizes ın Stock. 


A Supply of Divided Papers, for 
i One Year's Use, è 


ae £r zs od. 
KAN § e SPECIAL 5 PNE 
oe illustrated Price Lists Fost 








pp eee LIST 2 pia 

_ N EGRETTI & .ZAMBRA® - 

OXFORD STREET, WEST END, AND Opticians and Scientific Instrument Makers 
MANSION HOUSE BULLDINGS, CITY, To Her MAJESTY THE QUREN, š 
LONDON. HOLBORN VIADUCT, 
MANUFACTORY—The Royal Plate and Cutlery Works, SHEFFIELD 45, CORNHILL, & 122, REGENT STREEF, LONDON. 5 
> ° 
* e d 
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,OPEN SCHOLARSHIPS OF NATURAL 


SCIENCE œf the value of f100 and 460 are awarded annual 

OCTOBER at ST THOMAS'S HOSP TAL MEDICAL SCHOOL, 
@ Albert Embankmen® SE For particulars apply to G RENDLE 

Medical Secretary e W M ORD, Dean 


ST. THOMAS’S HOSPITAL MEDICAL 
_ SCHOOL. 








. ALBERT EMBANKMENT, LONDON, SE 


The WINTER SESSION of 1884 85 will commence on OCIOBER 1, 
when an Introductory Address will be deuvered by Sr J RISDON 

INNETT, MD,FRS,atgpm 

WO ENTRANCE SCIENCE SCHOLARSHIPS of {100 and £60 
respecttvely open to all first year Students, will be offered for competition 
The Examination will be held on the 6th, 7th, and Eth of October, and the 
subjects will be Chemistry and Physics, with either Botany or Zoology, at 
the option of Candidates 

Special Classes are held throughout the year for the “ PRELIMINARY 
SCIENTIFIC” and “INTERMEDIATE M B” Eaamimitiors of the 
UNIVERSITY of LONDON 

All Hospital Appointments are open to Studerts without extra charge 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessional Examinations as also several Medals 

The Fees may be paid in one sum or by :nstalments Entries may be 
made to Lectures or to Hospital Practice, and special arrangements are 
made for Students entering ın their second o- subsequent years, also for 
Dental Students and fer Qualified Practitioners. 

Several medical practitioners and private families residing m the neigh- 
bourhood receive Students for residence and supervision, and a register of 
approved lodgings 1s kept ın the Secretary’s office 

Prospectuses and all particulars may be obta.ned from the Medical Secre 
tiry, Mr GEORGE RENDIE 

W M ORD, Dean 


BEDFORD COLLEGE, LONDON 


(For LADIES), 8 and 9, York Place, Erker Street, W 


The SESSION will BEGIN on THURSDAY October 9, 1884 

The College provides systematic mstruction by Professors in the higher 
subjects, and there are Preparatory Classes for Juntor Students 

Students are prepared fo: Matriculation and for the Examinations m Arts 
and pence of the University of London Sing‘e Courses of Lectures may 

e taken 

Mr Ravenstein will give a Course of Lectures on “ Physical and Political 

Geography ” on Wednesdays and Saturdays, at rz 25 


B SHADWELL, Hon Sec 


BEDFORD COLLEGE, LONDON 
(For LADIES), 8 and 9, Yak Place, Baker Street, W 
SCHOOL OF ART 


id 
Art Visitor—EDWIN LONG, Esq, RA 
Professor—HARRY JOHNSON, Esq, RI 
The SESSION will BEGIN on THURSDAY October 2, 1884 The 
Studio will be open every day from 10 to 4 The subjects taught will include 
drawing from the round, antique, and costume model, painting in oils, and 
the principles of drawing m water colours and sketching from nature 


B SHADWELL, Hon Sec 


‘ HARTLEY INSTITUTION, 
SOUTHAMPTON. 


In the Departments of General Literature, Science and Engineenng, and 
Preliminary Medical Education, the Course of Instrucuon meets the req ure- 
ments of Students preparing for Open University and other Scholarships in 
genc and Mathematics, the London University Intermediate B Se and 

Ae &c,the Examinations for Woolwich, Sandhurst, and for Indian and 
Colonial appointments 








T W SHORE, Executive Officer 


UNIVERSITY COLLEGE, LONDON. 


PRELIMINARY SCIENTIFIC (MB) EXAMINATION OF THE 
UNIVERSITY OF LONDON 


The following Classes meet the requirements of Candidates — 
è Chemistry —Prof Witt1amson, PhD, FRES 
Experimental Physics -~Prof G C Foster, FRS 
Zoology —Prof LANKESTER MA,FRS 
ó Botany and Vegetable Physiology —Prof Oriver FRS, FLS 
The Courses of Chemistry, Practical Chemistry, ard Botany, enter into 
the Ordinary Medical Curriculum 
Prospectuses, including information as to Classes far Matriculation, may be 
@ obtained from the College, Gower Street, W ce - 
e TALFOURD ELY, M A, Secretary 





UNIVERSITY COLLEGE, LONDON. 


° ANALYTICAL CHEMISTRY 


The pation ory of Analytical Chemistry under the Supermntendence of 
ProfessomW illlimson and Assistant Professor R T P':mpton will re-open on 
THURSDAY, OCTOBER 3 

For information as fo other Cougses on Chemistry, &c, apply to the 


SECRETARY of the College 
TALFOURD ELY, MA, Secretary 
bag $ 
e r l 


LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, RIRMINGHAM, 

who has last week sent to his subscribers the remarkable Rotifer (Pedalion 
mura), with drawing and description He hasealso sent out the Sdéh-Acorn 
(Cy dippe pileus), the phospnorescent Noctiluca miliaris, and various Marime 
Polyzor and H,drozoa, &c ° 

Weekly Announcements w.l] be made in ghis place of Organisms T B is 
supplying 

Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in course of Sıx Months for Subscription of AA 18, 
or I'uelve Tubes for ros 6d 
Portfohe of Drawings, Ten Parts, xs each * 


WALES i 


The Council wll appomt in September next 

(a) LECTURER IN WELSH at 4200 per annum, must be able to teach 

Greek and Laun 

(E) LECTURER IN BIOLOGY at £200 per annum Se 

Applications (with 35 Copies of Testrmonia's) to be sent to the undersigned 
on or before WEDNESDAY, AUGUST 13 
W CADWALADR DAVIES, Secretary and Registrar 

Bangor, July 17, 1884 


EDWARD WARD, 


Preparer of Microscofre Shdes and of Mounting Media 
WHOLESALE AND RETAIL œ of 
249 OXFORD STREET, MANCHESTER 
(Nearly opposte Owens College) 
Speciahty—Slides of Volcanic Dust from the Krakatoa Eruption, qs each, 
Post Fre rs 2d 
UNMOUNTED OBJECTS FOR AMATEURS IN SERIES AT 25 EACH SERIES 
List on Application e 


SCIENTIFIC ART. 

DIAGRAMS FOR SCIENTIFIC LECTURES AND 
ILLUSTRATIONS FOR SCIENTIFIC WORKS 
Carefully “and neatly executed from DescripStons, Sketches, or Objects, by 
Mr W S DUNCAN, 22, Delamere Terrace, Bayswater 


NOTICE TO ASTRONOMERS 


MR G,CALVER Begs to state that he now exhibits at the International 
Exhibition, Crysta! Palace, an EQUATORIAL with ro-inch Speculum It 
ig anew arrangement with colyn pegestal, clock inside, the most cognplete 
and superior Instrument ever offe-ed 

Also, shortly to be exhibited, an EQUATORIAL with 20-inch Speculum, 
with mounting, &c, surtable for large Instruments In these Instruments 
there 1s the most perfect and easy control over all the motions 


Full Particulars on application to m 
G CALVER, Widford, Chelmsford 


MINERALOGY AND GEOLOGY. 


Fine Russian “ SHERRY-COLOURED TORAZES,” also the following 
newly-described Minerals — 


HERDERITE Maine, US A 
CUPRODESCLOIZITE Mexico 
ZYGADITE Andreasberg 


And very good EMERALDS on MATRIX, UWAROWITE, EUCLASE, 
TANTALITE, RENGOTTITE, and PYRARGYRITE 
A Large Seres of ROCKS, also MICROSCOPIC SECTIONS of the 
same 
Lists on Application Hammers, Gaisels, and Hammer Straps 


PRIVATE LESSONS AND EVENING CLASSES 
BLOWPIPE CASES AND @PPARATUS Catalogues free 
SAMUEL HENSON, 


274, STRAND, LONDON, 
Opposite Norfolk Street. 


* ROCK SPECIMENS 


AND ROCK SECTIONS FOR MICROSCOPIC EXAMINATION 
The Largest Stogk and Greategt V&nety in London 
New Lists Now Ready 
Collections and Single Specimens All Exampl® are well and carefully 
authenticated 
Spectalséy — Large and carefully-cut Rock Sections from well authenti- _ 
cated Specimens p James Geikie says ‘‘These are the largest and 
best-cut sections made by any one in England ” 


JAMES R GREGORY, 
Geologist ang Mineralogest, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


NEW CATALOGUE OF MINERAL 
SPECIMENS 


Arranged for the selectiog of Smgle Specimens, &c with Prices This 
List contains nearly all of the New Species described during the last few 
ears, alao many discovered at new localities Twenty four pages Post 
Free for Two Stamps Also New Lists of Rare Minerals, Rock Specimens, 
Geological Apparatus, Collections, Hammers, Books, and Microscopie 


Sections of Rocks 
JAMES R GREGORY, 
NAneralpgrst and Geologist, a 


88, CHARLOTTE STREET, FITZROY SQUARE, W 


$ . 
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Sale bp Auction. 


VALUABLE BIRDS’ EGGS 
MR J C. STEVENS will SELL by AUC- 


TION, at his Great Rooms, 38, King Street, Covent Garden, on 
TUESDAY, July 29, at half-past 12 precisely, a variety of Birds’ Eggs, 
most of which are quite*recent, very good, and many in fine clutches, 
from Mr E BIDWELL and other well-known Collectors, aloo a quantity 
of Minerals, Fossils, and other Natural History Specimens 


On view the Day prior and’ Morring of Sale, and Catalogues had 


OWENS COLLEGE, MANCHESTER | 


The Senate propose to appoint a Jurtor Demonstrator in Physiology at a 
stipend of £195 per annum A statement of the duties of the office may be 
obtained on application to the Recisrrar Applications with testimonials 


wil be recerved up to the sN OLME NICHOLSON, Registrar 
KING EDWARD VI.’S SCHOOL, BERK- 


HAMSTED, HERTS, 28 miles from Euston —27 School Scholar- 

eships .@mir Exhibitions from the School Laboratory, heated 

Sonn Bath, Fives Courts, &c sof per Annum —Address, HEAD 
ASTER 


GONIOMETER for SALE —Prof STORY 


MASKELYNE’S Pattern, 61rch Circle, with Slide and Screw Adjust- 
ments to Crystal Holder, with Telescope, Collimator, and Mhurror 
Price £10 —Apply to Mr PAIN, 13, Sidney Street, Cambridge 


THE ADVERTISER SEEKS A SITUA- 


TION as PHYSICAL DEMON@TRATOR Has had Five Years’ 
experience at two Colleges Reason for leaving the present position 1s 
the rearrangement of the Depagtment Good Testimonials —Apply, 
“Ohm s Law,” NATURE Office 
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SKELETON OF FROG carefully pre- 


pared, 4s , post free 
E WADE» WILTON, Northfield Villas, Leeds 


AMATEUR ,.PHOTOGRARHY. 
BE AMATEURS SUPPLIED 
WITH ALL 
NECESSARY APPARATUS— 
DRY PLATES, 
CHEMICALS, &c 


Lnus'ructions Gruen 


GE HOUGHTON & SON, 
i889, HIGH HOLBORN, LONDON, W C 


A GREAT BOON TO AMATEURS. 


Photographic Apparatus and Matenals of the Highest Qualty supphed 
at City Prices from 


THE PHOTOGRARHIC ARTIST’S STORES, 


43, CHARTERHOUSE SQUARE, EC 
(Close to Aldersgate Station) 


COMPLELE TOURISTS’ "OUTFITS EVERY REQUISITE 
New Illustrated Price List 6 Address the MANAGER 


C. D. AH R E N S, 
PRISM WORKER AND PRACTICAL OPTICIAN, 
36, GREAT RUSSELL®STREET, LONDON, WC 


























SPECIAL NOTIE Fe—Sre the New Pola esing Prism 


@an be used over any@A & B Eyepiece Strongly recommended for Lantern 
Work, will take in any Object Also see the New Erecting Microscope 
Any Object-Glass and any Eyepiece can be used with it Itas the only way 
of seeing the Objects m their right shape and form Makers of the Largest 
Nicol Prisms ın existence for the Late W Spottiswa@de, Esq, PRS, &c, 
&c , and for Frank Crisp, Esq, LLB, BA, &e, &c 


TRADE SUPPLIED WITH Prisus 


NOTICE OF REMOVAL. 


THOMAS. D RUSSELL, 
Late of ESSEX STREET, STRAND, 


Has removed his extensive Collections of Geological, Petrological, Minera 
logical, and Microscopical Specimens to more conventent Premises at 
78, NEWGATE STREET, near the New General Post Office Address— 


THOMAS D RUSSELL, 
* 78, NEWGATE STREET, LONDON, EC 





MACMILLAN’S MAGAZINE 
No 208 For AUGUST 
Price One Shilling 
CONTENTS a 


1 —Redistribution 

2 -—Fiction in France and England 

3 —A Scene in Florida Life 

4—Twelfth Night at the Lyceum 

5 —Carlvle ard Neukerg 

6—~-Mitchelhurst Place By the Author of “For Percival,” 
Chapters XI —XIIT 

7 ~Review of the Month 


MACMILLAN & CO, LONDON : 


THE ZOOLOGIST 


A MONTHLY MAGAZINE OF NATURAL HISTORY 
Third Series Edited by J E Harrinc, FLS, FZS, Member of the 
British Ornithologists’ Union , contains— 

Onginal Articles by well-known naturalists in every branch of zock gy, 
ha’ its of animals, arrival and departure of migratory birds, occurrence of 
rare birds, distribution and migration of British fresh-water fish, new or 
rare marine fish, local aquaria, British reptiles, British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species, and 
other matters of general interest to those who delight m natural history 
Reports of the Linnean, Zoological, and Entomclogieal Societies Reviews 
of natural history books Occasional translations from foreign zoological 
journals of important and interesting articles ın various branches of zoology 
There are occasional woodcuts 

JOHN VAN VOORST, 1, Paternoster Row 


LELECTRICITE: 


Chaque Samedi, 16 pages, grand ın 8vo, 2 colonnes, 


REVUE HEBDOMADAIRE, 


Scientifique, tllustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions électriques, et de tous Jes 
progrès de l’électricité 


Comité de Rédaction, ARMENGAUD JEUNE, 


Président , 
A, BERTHON, E BOISTEL, F. BOREL, 

R de COULON, W de FONVIELLE, L MAICHE, 
A de MERITENS, D MONNIER, D NAPOLI, 
Sudscreption Yearly, 20s , Sex Months, 10s 
Agency for England and Coéonies— 

LE FEVRE AND CO., ENGINEERS, 


26, Buper Row, CANNON STREET, LONDON. 
Specimen Copy sent post free 


THE “HANSA” 


Published since 1864 m Hamburg, 1s the only mdependent professional 
paper in Germany dedicated exclusively to Mantime Objects Essays, 
Critiques, Reviews, Reports, Advertisements Strict eye kept upon the deve- 
lopment of Maritime Affairs m every respect Every second Sunday one 
Number in şto at least, frequent supplements and drawings Subscriot.on 
at any time preceding numbers of the year furnished subsequently Price 
r2g fortwelve months Advertisements 4¢ a line widely spread by this 
paper, considerable abatement for 3, 6, 12 months’ insertion Business 
Office Aug Meyer and Dieckmann, Hamburg, Alterwall, 28 Edited by 
W v Freeven M R , Hamburg, Alexander Street, 8 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occational Illustrations 
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Mechanics at the Royal Naval Colléve, Gieenwich, &c Wath Diagrams, Illustrations, and Examples 8vo 18s, 


THE STUDENTS FLORA OF THE BRITISH ISLANDS. By 


SrJ D HOOKER, K€S1I,CR,FRS,FLS Third Edition, Revised apd Enlarged Globe 8vo ros 6g 


DISEASES OF FIELD AND GARDEN CROPS, chiefly such as 


are cauSed by Fung) By WORTHINGTON G SMITH, FLS,M AI, Member of the Scientific Committee of the 


RHS With 143 pew Illustrations, Diawn and Engraved from Natme by the Author Fcap 8vo [Nearly ready 
STUDIES IN DEDUCTIVE LOGIC: A Manual for Students. By 
W STANLEY JEVONS, LLD,MA,FRS_ Second Edition Crown 8vo 6s e -o 


LATIN PROSE EXERCISES BASED UPON CAESAR’S “ GALLIO 


e WAR” With a Classificatign of Caesar’s chief phrases, and Grammaticai Nc tes on Caesar’s chief usages By CLEMENT 
BRYANS, M A, Assistant Master in Dulwich College, late Scholar in King’s College, Cambridge, and Bel Uguversity 
Scholar Pott 8vo 25 6d P [gert week 

. MACMILLAN & CO, LONDON. 
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“THE PATENT BOOK-SHELF FITTINGS, as usedin the PUBLIC LIBRARIES of LIVER- 
#POOL, GLASGOW, BIRMINGHAM, &c, enable a nice aajustment of Shelves to be made without trouble 
HOOKHAM’S PATENTsPICTURE LINE & FASTENERS afford the Most SECURE AND Easy means of hangyng Pictures. 
CURRALL’S PATENT VENTILATORS secure a iegular supply of hesh air, without draught, at a very small cost, 
e 


Lhhustrations and Partuulars sent POST FREE on Application to 
WV ARM TONES & SONS, MOSELEY STREET, BIRMINGHAM. 
PRIZE MEDALS—Londoz, 1851 , Paris, 1855 , London, 1862, Faris (Silver), 1867 , London, 1874 


FREE LESSONS - 


Coin IN 
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THE LONDON STEREOSCOPIC COMPANY, 108 and 110, REGENT STREET, in order to meet the require- 
ments of AMATEURS, have reserved one of their Studios exclusively for the purpose of instruction No gharge wéat- 
ever 1s made for a Course of Lessons to the purchasers of the Company’s specially-designed Amateur Set of Apparatus 
As these Lessons are given przvately and not in classes proficiency 1s readily gamed 
The STEREOSCOPIC COMPANY wish to call the attention of AMATEURS to the fact that they undertake 
PRINTING, MOUNTING, &c, and also supply DRY PLATES, by the best makers, CHEMICALS, and dill other 
requirements of the AMATEUR PHOTOGRAPHER = 


\ENSHA NB l ‘* Is as nearly tasteless as Cod-Liver Oil 


$ can be '— Lancet ° 
S ‘t No nauseous eructations follow after ıt 





1> Sv allowed "—Afedzcal Press. 


“p / 79 a 
It can be borne and digested by the most 
erf écted delicate , 1s the ONLY on which does fot THE SPECIFIC FOR 


‘‘repeat ” , and for these reasons the most 
l efhcacious kind in use In capsuled bottles Q - | 
only, at 1/4, 2/6, 4/9, and 9/-. Sold 5 
e everywhere, In bottles at 2/9, 4/6, and I1/-, 


THE “EXCELSIOR” THE NEW PATENT 




















PATENT SPRING MATTRESS AWARDS WOVEN WIRE MATTRESS. 
TEN on = s 
PRIZE MEDALS. SS 
FOURTEEN ; == 
CERTIFICATES 
OF MERIT = 
ë 3 
, The leading pecuharizy gf this Mattıess 1s the umque com- 
The puneiple of arrangement permits the free movement THE 
of Onessiteper without Benen to the othe, admits *‘ Excelsior” en a bape Pia a ey ee pee 
o complete ree of each, and effectually prevents P AND advantages p@ssessed by no other make The helical 
OCON AN TAREE Matlock” springs obviate the tendency ın all woven wue mattresses 
È , ; i BED-RESTS to become hollow and so cause sleepers to roll into the 
THe “EXCELSIOR” & “MATLOCK” COUCHES middle of the bed x 


Retail from Cabinet Makers, Upholsterers, &c Itustrated Descratiive Circulg: stund Pice Lasts from 


CHORLTON & DUGDALE, MANCHESTER. . 





NOW READY VOLS I, I1, NT, AND IV PRICEe3rs. ód, EACH ° 


SURGERY, THE INTERNATIONAL ENCYCLOPAIDIA OF. A 


Systematic Treatise on the Theory ard Practice of Sm gery by Authors of Various Nations. Edited by JOHN ASHHURST, 

Jun, M D, Professor of Clinical Surgery in the University of Pennsylvama. Illustrated with Chromoltthographs and 
Wood Engiavings Tn Six Volumes (to be Published Quarterly) Royal 8vo, 315. 6d. each Ps 

CONTEN1S OF THE VOLUMES —Vol, I GENERAL SURGERY OPERATIVE, MINOR, and PLAS1IC SURGERY AMPUTA- 

TIONS Vol II Injuries and DisEasrs which may occur in any, part of the Bopy SVENEREA™ DISEASES, INJURIES, and 

DisEAsEs of VARIOUS TISSUES of the Bopy. Vol YIL INJURIES and Diszaszs of the NERVES, BLOOD VESSELS, and BONES 

Vou IV Tye RIES of the BONES, DISEASES of JOINTS, Excisions and RE SECTIONS, TUMOURS, INJURIES of the Back and 


MALFORMATIONS and Disrases of the Spine Vol V REGIONAL SURGERY (continued) Vol VI, REGIONAL SURGERY (con- 
cluded). HISTORY af SURGERY APPENDIX GENERAL INDEX to the whole of the SrxsVOLUMES ú 
s 
. MACMILLAN & CO, LONDON e« Sai e 


r Priftted by B Cray, Sons AND TAYLOR, at 7 and 8, Bread Street Hull, Queen Victoria Street in the City of London, and published by 
Macwi1Lan ann Co, at the Office, 29 and 30, Bedford Str&t, Covent Garden ~TuureLay, July 24, 1884 
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< ios A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
: “* To the solid ground 
. Of Nature trusts the mind which buds for aye.” -WORDSWORTH 
No. 770, VOL, 30] THURSDAY, JULY 31, 1884 [PRICE SIXPENCE 
Se OR a ee nee ets Ne ee 
Registered as a Newspaper at the’General Post Office] {All Rights are Reserved 
Cn O N a a SE O — 
ST. THOMAS’S HOSPITAL MEDICAL JUST PUBLISHED 
SCHOOL. HOW TO 


ALBERT EMBANKMENT, LONDON, SE W 
The WINTER SESSION of 1884 85 will commence on OCTOBER. 1, FORETELL THE E ATHER 
when an Introductory Addre@ will be delivered by Sir J ISDON 
BENNETT, MD,FRS,at3pm WITH THE 
TWO ENTRANCE SCIENCE SCHOLARSHIPS of £roo and £60 
respectively, open to all first year Students, will be offered for competition 
The Examination will be held on the 6th, 7th, and Bth of October, and the P 0 C KE T S p Ẹ C TR 0 S C 0 PE 
subjects will be Chemistry and Physics, with ether Botany or Zbology, at a 
o 


the option of Candidates 


Special Classes are held throughout*the year for the “ PRELIMINARY BY 
SCIENTIFIC” and “INTERMEDIATE MB” Examinations of the 
UNIVERSL Y of LONDON F. W. CORY, M R.C.S. F.R.M.S., &c. 


All Hospital Appointments are open to Students without extra charge 
Scholarships and Money Prizes of considerable value are awarded at the 


Sessional Examinations, as also several Medals WITH TEN ILLUSTRA PIONS. 


The Fees may be paid m one sum or by instalments Entries may be 


made to Lectures or to Hospital Practice, and special arrangements are PRICE rs IN PAPER COVERS, OR 1s 6d CLOTH 


made for Students entering in their second or subsequent years, also for 
Dental Students and for Chalified Practitioners BINDING 








i bale Era a cul an private famines aat in the Tk eg Re 
; te 

i A CHATTO & WINDUS, 

Prospectuses and all particulars may be obtained from the Medical Secre PICCADILLY. LONDON, W 
tary, Mr Grorcz RENDLE = m ’ 3 i 

W M ORD, Dean AND ALL BOOKSELLERS 
. + 

MAPPIN s WEBB S STANDARD METEOROLOGICAL INSTRUMENTS 

a ea ee ee CHESTS DA NEGRET.T I 


af] 7 MARE LN Ly EB 2. 





_ CELEBRATEOSANTEEWS. e @F — AND 
SS PLATE ZAMBRA'S 
Soe AND . = 
dá n Sunshine. Recorder. 
( U T L ki R Y With AU A jor any 
Latitude, 
3 N COMPLETELY ae 
ee NAN * FITTED PRICE £12 125 od. 
AANE AN : à ee « 
; ANN WN RN ag A Supply of Divided Papers, for 
fe mas cee ee VER ARAYA AY All Sizes In Stock. One Year’s Use, 
n & Ne £i ers od = 
ja ——— 
SPECIAL Ulustrated Price Lists Post 
DETAILED LIST LE Reese Free 
FREE. 
NEGRETTI & ZAMBRA, 
OXFORD STREET, WEST END, AND Opticians and Scientific Instrument Makers , 
To Hr MAJESTY THE QUEER, 
MANSION HO USE BUILDINGS, CITY, HOLBORN VIADUCT . 
MANUFACTORY—The Royal Plate and Cutlery Works, SHEFFIELD 45, CORNHILL, & 122, REGENT STREET, LONRON. 
* e 2 
bs e 5 + : 
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UNIVERSITY OF GLASGOW 


° š SESSION 1884-85 

The WINTER MEDICAL SESSION will be opened with an Intro 
Ceny Address by Prof&tsor Leisuman, M D, on 1UESDAY, October 
28, I 

Complete Coyrses on all the subjects «f the Medical Curriculum are de- 
livered within the University, and fully equipped Laborate ries for Practical 
Instruction are ccnnected with each Department In the Western Infirmary, 
which is in the immediate v.cinity, ample means of Clinical and Pathological 
Study are afforded ‘Ihe Fee for each Class 1s £3 38, and the total mint- 
mum expenses for C'asses, Hospital, and Graduation Fees for M B and 
CM amount to about £90 

Bursaries to the annual amount of about £1000 may be held by Students 
during their Medical Studies ~- 

full particulars connected with the Course of Education and Exammation 
required for the Degrees, and the Prelimiary Examinaticn required to be 
passed by Stucents before beginning Medical Study, will be found in the 
University Calendar (by post, 3s), or a Syllabus of the Regulaticns, Fees, 


ec may be obtained by applymg to Mr MOIR, Assistant Clerk of 
enate 


TO CAREFUL PEOPLE —A Lady’s Sea- 


side HOUSE will be let forthe Summer Two Sitting rooms, five Bed- 
rooms, Piano, and Books Housekeeper acts as Cook Tenants bring 
Housemaid Rent, Five Guineas a week —Aprly to the HOUSEKEEPER, 
9, Hubert Terrace, Dover 


HARTLEY INSTITUTION, 
SOUTHAMPTON 


In the Departments of General Literature, Science and Engineering, and 
Preliminary Medical Education, the Course of Instruction meets the require 
ments of Students preparing for Open University ard other Scholarships in 
Science and Mathematics, the London University Intermediate B Sc and 
BA, &c,the Examinations for Woolwich, Sandhurst, and for Indian and 


Colonial appointments 
IT W SHORE, Executive Officer 


KING EDWARD VI’S SCHOOL, BERK- 


HAMSTED, HERTS, 28 miles from Euston —2z7 School Scholar- 

ships, four Exhibitions from the School Laboratory, heated 

pane Bath, Fives Courts, & so? per Annum —Address, Heap 
ASTER 


UNIVERSITY COLLEGE, BRISTOL. 


The Council are prepared to receive Applications, on or before AUGUST 16, 
for the Post of DEMONSTRATOR in EXPERIMENTAL PHYSICS 

For further information apply to 

e ALFRED E STOCK, Registrar 


CIVIL SERVICE LOMMISSION.—Ex- 


amination for ASSISTANT EXAMINEFSHIPS m the Patent Office 
(21 to 25), Auguy 29 Salary £250 to £400 The date specified 1s the 
latest at which Applications can be rece ved They must be made on 
forms to be obtained, with particulars, Tom the SECRETARY, Civil 
Service Commuss on, London, S W 


THE MIDDLESEX HOSPITAL 


The WINTER SESSION will open on WEDNESDAY, OCTOBER 1, 
with an Introductory Address by Dr Davin W Finray, BA 
The Medical School, which has lately been considerably enlarged, pro- 
vides the most complete means for the Education of Students preparing for 
the University of London, the Colleges of Phys.cians and Surgeons, and the 
other licensing bodies Two Entrance Scholarships of the annual value of 
#25 and £20, tenable for two years, ard an Entrance Science Scholarship, 
value £50, will be competed for on SEPTEMBER 20 and following days 
Further mformation may be obtamed from the Dean or the Resident 
Medical Officer at the Hospital ANDREW CLARK, Dean 
® 


a a ac ee 
FOR SALE—THREE-FOOT REFLEC 


TOR, Equatcnally Mounted complete, with accessories and Extra 
Marror —Particulars of Mr COMMON, Ealing, W 


COLLEGE OF SCIENCE AND ARTS, 
GLASGOW 


CHAIR OF CHEMISTRY 


“The Council invite Applications for this Chair from those holding a Uni- 
versity Degree or First Class Honours Certificates from the Scrence and Art 
Department in Inorgamic Chemistry, Theoretical and Practical, and who 
have had expenence in conducting Classes 

The emoluments, which consist of a fined salary, a proportion of the fees, 
and the whole of the Science and Art Grant, have averaged £340 for the past 
three Sessions, and the appointment may begnade more lucrative by private 
analysis that will not interfere with the duties of the Lectureship 

Full particulars @vill be given on application to the Hon SECRETARY 
Testimomals must be lodged with him before the rs5th of August 

The next Session commences on October x 

GEORGE F ALLAN, Hon Sec 





135, Buchanan Street, Glasgow 


Sa a a a ONT ho a a 
SCIENCE MASTERSHIP or LECTURE. 
SHIP —ADVERTISER®has had experience m teaching Science 


Would prefer pos®not occupying fulltime Botany, Biology, Inorganic 
Chemistry, Mechanics, &c Pees , 8 Lower Bicol: Street, Tpswich 


h 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 


who has last week sent to ms subscribers Cordylophora lacustris, with male 
and female capsules, with drawing and descriptions He*has also sent out 
Pedalion mira, a new Asplanchna, Brachionus amphiceros, Leptodora 
hyalina, Conochilus volvox, Volvox globator, &e 
Weekly Announcements wil' be made in this place of eens T Bis 
supplying 
Specumen Tube, One Shibling, post free. 


Twenty-six Tubes in course of Six Months for Subscription of £1 is, 
or [uelve Tubes for tos 6a . 


Portfolio of Drawings, Ten Parts, 1s each 


A GREAT BOON TO, AMATEURS. 


Photographic Apparatus and Materials® of the Highest, Quality supplied 
at City Prices from 
THE PHOTOGRAPHIC ARTIST’S STORES, 
43, CHARTERHOUSE SQUARE, EC 
-(Close to Aldersgate Station) ~, à 
COMPLELIE TOURISTS’ OUTFITS EVERY REQUISIT 
New Illustrated Pace List 62 Address the MANAGER 


C. D. A b R EN S, 
PRISM WORKER AND PRACTICAL OPTICIAN, 
36, GREAT RUSSELL STREET, LONDON, WC 


SPECIAL NOTICE—Ste the New Polarising Prism 


Can be used over anv A & B Eyeprete Strongly recommended for Lantern 
Work, will take in any Object Also see the New Erecting Microscope 
Any Object-Gliss and any Eyepiece can be used with it Itas the only gay 
of seemg the Objects in their mght shape and form Maker of the Largest 
Nicol Prisms in existence for the Late W Spottiswoode, Esq, PRS, &, 
&c , and for Frank Crisp Esq, LLB, BA, &c, ĝe 


TRADE 3UPPLIED WITH PRISMS 


MINERALOGY AND GEOLOGY. 


Fine Russian “SHERRY-COLOURED TOPAZES,” also the following 
newly-described Minerals — 
HERDERII Maine, USA 
CUPRODESCLOIZITE Mexico 
ZYGADITEH Andabat 
And very good EMERALDS ¢n MATRIX, UWAROWITE, EUCLASE, e 
TANTALITE, KRENGOTTITE, and PYRARGYRITE 


A Large Seres of ROCKS, also MICROSCOPIC SECTIONS of the 
same 
Lists on Applecactron Hammers, Chisels, and Hammer Straps 


PRIVATE LESSONS AND EVENING CLASSES, 
BLOWPIPE CASES AND APPARATUS Catalogues free 
SAMUEL HENSON,, 
277, STRAND, LONDON, 
Opposite Norfolk Street 


SCIENCE AND ART DEPARTMENT 


so PER CENT GRANT FOR THEePURCHASE OF STANDARD 
COLLECTIONS AND APPARATUS FOR TEACHING GEOLGGY 
AND MINERALOGY NEW LISTS and FORMS on which the 


Application 1s to be made supp ted by = 

THOMAS J DOWNING, 
Geologist, Gey 

38, WHISKIN STREET, LONDON, EC (over Quarter of a Century) 


SKELETON OF FROG carefully pre- 


pared, 4s , post free 
€ WADE WILTON, Northfield Vilas, Leeds 


EDWARD „WARD, 


Prepare: of Microscopie Sides and of Mounting Media 
WHOLESALE AND RETA s 
249, OXFORD STREET, MANCHESTER 
(Nearly opposite Owens College) 
Speciahity—Shides of, Volcanic Dust from the Krakatoa Eraption, rs each, 
Post Free, gs 2d 
UNMOUNTED OBJECTS FOR AMATEURS IN SERIES AT 28 CACH SERIES 
Lust on Application 


NOTICE OF REMOVAL. 


THOMAS D,RUSSELL, 
Late of ESSEX STREET, STRAND, 
Has removed his extensive Collections of Geological, Petrological, Minera- 
logical, and Microscopical Specimens to more convenient Premises at 
78, NEWGATE STREET, near the New General Post Office Address~ 
THOMAS D RUSSELL, 
78, NEWGATE STREET, LONDON, EG 
è 
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MACMILLAN’S MAGAZINE. 
No 298 For AUGUST 
Price One Shilling 
CONTENTS 





+ 
r —Redistnbution 
. 2 —Fiction in Ẹrance and England 
3 mA Scene in Florida Lfe 
4 @iwelfth Night at the Lyceum 
5 —Carlyle and Neuberg 
6 —-Mitchelhurst * Place 


By the Author of “For Percival” 
Chapters XI —XIII 


e 7 —Review of the Month 
MACMILLAN & CO, LONDON 





DIAGRAMS FO SCIENTIFIC LECTURES AND 
ILLUSTRATIONS FOR SCIENTIFIC WORKS 
Carefully and neatly executed from Descnptions, Sketches, or Objects, by 
Mr W S DUNCAN, 22, Delamere Terrace, Bayswater 
* 
~” NOTICE TO ASTRONOMERS 


MR G CALVER begs to state that he now exhibits at the International 
Exhibition, Crystal Palace, an EQUATORIAL with zoinch Speculum It 
% a new arrangement with column pedestal, clock inside, the most complete 
and supenor Instrument ever offered 

Also, shortly to be exhibited, an EQUATORIAL with 20} inch Speculum, 
with mounting, &c , suitable for large Instruments In these Instruments 
thre 1s the most perfect and easy contro! over all the motions 

ull Particufirs on application to 
e C CALVER, Widford, Chelmsford 


: DIAMONDS IN MATRIX. 


R C NOCKOLD, Diamond and Onental Stone Cutter and Dealer, has 
aon Sale Specimens of the above, also Cut Precious Stones in all Colours 
Precious Stones valued and bought 

FRITH STREET, SOHO, W 


AMATEUR 
PHOTOGRAPHY. 
AMATEURS SUPPLIED 
WITH ALL NECESSARY 
APPARATUS—DRY PLATES, 
CHEMICAEBS, &c 


fustiuchons Givin 


HOUGHTON & SON, 


89, HicH HOLBORN, Lonpon, W C 
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FERNS, A SPECİALITH 


s 
The largest and most profusely ILLUS§T RATED CATALOGUE 
of FERNS ever published, contaming. much valuable information? many 
Synonyms, numerous Descriptions, and copious yet, simple “Hints on 
Fern Culture” , representative of our IMMENSE STOCK of FERNS, 
which is probably the largest in the World, suitable for STOVE and 
GREENHOUSE cultivation, for OUTDOOR FERNERIES, and 
other purposes = 
May be had on application PRICE 1s 7 


ABRIDGED CATALOGUE OF OVER 1000 SPECIES AND 
VARIETIES POST FREE 


W. & J. BIRKENHEAD, 
FERN NURSERY, SALE, MANCHESTER Ï 


TIME BY TRANSIT. 
TRANSIT INSTRUMENTS OF BEST QUALITY 
47 tos od., £9 17s 6d, and £13 13s od, 
instruments sent on Approval 


Latimer Clark’s Manual of the Use ofthe 


Transit Instrument for obtammg Correct Time, ıs , Treatise, 55 , and 
Tables by which any Person may obtain Accurate Time by a Simple 
Observation wrthout calculation os 6d per annum 
PAMPHLET FREE ON APPLICATION 
A. J. FROST, 6, Westminster Chambers, Victoria Street, S W 


H & E J. DALE, 
3 MANUFACTURING OPTICIANS 
AND ELECTRICIANS 


irinta a 


PATENT MULTIPLEX CAMERA to carry 
13 Dry Plates 
A PERFECT APPARATUS FOR TOURISTS 
(Cheaper and better than Double Backs) 


Tilustrated Circular Post Free 


Complete Pkotographic Sets of High Quality, 
$ with Mulung ex Camera, from 45 55 
Illustrated Catalogue, 4 Stamps Electric 
e Cata ogue (100 pages), 4 Stamps - 


26, Ludgate Hill, London, EC 











Prize Medal, Calcutta 





WALL PAPERS FREE FROM ARSENIC. 


‘a 4 





WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. 


oe Address--r10, HIGH STREET, MANCEESTER SQUARE, LONDON, W. 


May be obtained of all Decorators Special Prize Medal, Sanitary Institute 
Avgrd of Merit, International Medical and Sanitary Congress Silver Medal, National Health Society, 1883 


HA EVE VY AND PEAK, 
[By Appowntment to the Royal Institution of Great Britain, } se” 
èe SBCCESSORS TO W. LADD & CO., 
BEAK STREET, REGENT STREET, LONDON, W. 


MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 
” £CHOOEZS, COLLEGES, OR PRIVATE RESEARCH « » 


“SEE EXHIINT AT HEALTH EXHIBITION, EDUCATIONAL SECTION, ROYAL ALBERT HALL 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE, z 


Ss. MN. STOW'TF. 


eln Cask 12/6 per 9 gals. In Bottle, 3/3 per doz Impl Pts.* 


* Bottles charged 2/- per doz, and allowed at the same rate 1® returned , but they 
nist be pard for with the Beer i 
Neither sugar, saccharum, nor any of the many new Brewing Materials are used in § 
| the manufacture of the “S N” Stout, it 1s Brewed entire y from the finest Malt and : ri 
EY Hops, et 1s, too, more hopped than Stout 1s generally, therefore, besides being very M HERY 
Awe nutritious, 1t 1s an excellent Tonic and particularly suited for invalids, ladies nursing, or $ : 
y anyone requiring a good strengthening beverage It 1s a ‘ Sound Nutritie Tonic, 
7 and very much recommended by Medical men 


AAi 












i WALTHAM BROTHERS, . 
THE,“HALF GUINEA” ALE BREWERY LONDON,«S W 
2 o 
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? W SWAN SONNENSCHEIN, & CO è 5 


CVIII 
+ 
~ Crown 8vo Fully Illustrated 2s 6d 


° THE DYNAMO: HOW MADE AND HOW USED. 


ad i ByS R BOTTONE . 
The FOURTHe(and Last) VOLUME of SEBOTH and BENNETT’S ALPINE PLANTS, contaimng tor Coloured Plates, 


is now ready Price 25s 


TEXT-BOOK of ZOOLOGY By Prof W CLAUS 
ready NEXT WEEK Price ass 


FLOWERS and FLOWFR-LORE By Rev HILDERIC FRIEND, F L S 


CONTENTS —The Fairy Garland—From Pixy to Puck—The Virgin's Bower 
~~Bridal Wreaths and Bouquets—Garlands for Heroes and Samts--Tradi- 
tions about Flowers-—-Proverbs of Flowers—-The Seasons—The Magic Wind 
—Superstitions about Flowers—Cunous Beliefs of Herbalists—Sprigs and 
Sprays in Heraldry—-Plant Names—Language of Flowers--Rustic Flower 
Names—Pecuhar Usages—Witches and their Flewer Lore 


Edited by ADAM SEDGWICK, M A 


2vols, Demy 8vo Voa I will be’ 


8 
Tllustiated 2vols, 8vo ats 


We are practising real self demal in giving only a short notice to 
f Flower Lore’ It introduces us to a whole library of plant lore , indeed, 
throagnout, the book 1s as painstaking as 1t 15 Interesting "Graphic 


J 


“So thorough and so interesting, and at tht same time so simple and 
poetic “—Pall Mall Gazette e 


e ADVENTURES m SERVIA Experiences of a Medical Fiee Lance among the Bashi-Bazoucs By Dr ALFRED WRIGHT 


Edited and Illustrated by Dr E FARQUHAR-BERNARD, MRCS 


8vo, Cloth 
SONNENSCHEIN’S ROYAL RELIEF ATLAS, consisting of thnty-one accurately embossed Maps 


ros 6d 
ByG PHILLIPS BEVAN, 





FGS,FSS,&c,&c Each Map is framed in separate Cardboard Mounts guarded m ^ new style Second Edition Royal gto 21% «se © 
W: SWAN SONNENSCHEIN & CO, Paternoster Square : 
. Vi E E T N G | Part XXVI , JULY, Price 3s 6d 
OF THE BRAIN 
BRITISH ASSOCIATION AT MONTREAL. A JOURNAL OF NEUROLOGY e 
Cloth Price 7s 6d Eniteĝ sy 


YEAR-BOOK OF THE SCIENTIFIC 


AND 


LEARNED SOCIETIES 
OF GREAT BRITAIN AND IRELAND 


COMPILED rrow OrFicIaAL Sources. Firsr ISSUE 
Giving in Account of over 500 Societies engaged in the following Departments 
of Research — 

§x Science Generally §2 Mathematicsand Physics. §3 Chemistry and 
Photography §4 Geology, Geography, and Muneralogy $5 Biology, in- 
cluding Microscopy and Anthropology §6 Economic Science and Statistics 
§7 Mechanical Science and Architecture §8 Naval and Miltary Science 
§9 Agriculture and Horticulture §10 Law §1: Medicine §22 Latera- 
ture §13 Psychology §14 Archeology 

With Appendix comprisigg a List of the Leading Scientific Societies 
throughout the World. 

“The ‘YEAR-Boox’ will be found INVALUABLE to all engaged in the 
pursuit of Science "—-Western Mercury 


London CHARLES GRIFFIN & CO, Exeter Street, Strand 
@ 


THE AUTOTYPE COMPANY, 
74, NEW OXFORD STREET, WC 


THE AUTOTYPE FINE-ART GALLERY displays 


a noble collection of Facsimiles from the Drawings of the Great Masters 
preserved in the National Gallenes of Eurape, with a choice selection 
from the Works of Contemporary Artists—Poynter, R A , Dyce, RA, 
Ford Madox Brown, Burne Jones, Rossetu, F Shields, H Schmalz, 
Cave Thomas, P G Hamerton, &e 

SIR JOSHUA REYNOLDS —284 Examples of this 
Master from rare Prints m the British Museum, including 39 Subjects 
now in the Grosvenor Gallery Exhibition 

To adorn at little cost the Walls of Home with Artistic 
Masterpieces, visit the AUTOTYPE FINE-ART GALLERY, 74, 
Mew, Oxford Street, W C 

AUTOTYPE m RELATION to HOUSEHOLD ART, 
with 3 Illustrations, 27 pp , free to any address 

‘Fine-Art Catalogue, 124 pp , price6a@ post free 


a ° THE AUTOTYPE COMPANY 
TURNER'S “LIBER STUDIORUM,” 


Reproduced in Facsimile by the AUTOTYPE Process, and accom- 
panged with Notices of each Plate 


By the Rev STOPFORD BROOKE, MA 
Publishing m Three Volumes, each contaimng Twenty-four Illustrations 


priee Four Guineas per Volume Vol II now ready, containing — 

The Story of Europa Inverary Pier Lauffenbourgh 

Bridge in Middle Dis- Inverary Castle and Calais Harbour 
tance own oast of Yorkshire 

Woman with Cymbals = Fhint Castle zpah 

Hindoo Ablutions ®tack-yard and Horses. Watercress Gatherers 

B nneville Savoy Farmyard with Cock uvenile Tricks 

source of the Arveron Fifth Plague of Egypt t Cathenne Hill 

Alps from Grenoble Greenwich Hospital Morpeth 

Ben Arthur Interior of a Church 


= ew Detached Plates of this Eton ct The “Taber,” with the Commentary 


appertaiming,are seki at 35 GZ eac 


Pwblishers The AUTOTYPE COMPANY, LONDON , Henry Sotheran 
& Co, London and MancheSter ê 


a 


J C BUCKNILL, MD, ERS, J €RICHTON-BROWNE, MD, 
FRS,D FERRIER, MD,FRS,J HUGHLINGS-JACKSON, 
MD,FRS,andA p—EWATTEVILLE,MA,MD,BSc w 


Contents — 
ORIGINAL ARTICLES— 
2a the Sensorial Localisations in the Cortex Cerébri By Prof Luigi 
ucni 

The Relat®ns of Hysteria with the Scrofuloy and the Tubercular Dra- 
thesis By J Grasset, M D 

On the Condition of the Fundus Ocuit 11 Insane Individuals By J 
Wiglesworth, M D (Lond ), and ‘1 Bickerton, L R C P 

On Alcoholic Paralysis _ By J Dreschfield, MD, FRCP 

On Atrophy of the Branfın Imbeailes By Fletcher Beach, MB,M RCP 

On the Alterations of Cortical Excitability by Cold applied to the Surface 
ofthe Bran By H de Varigny, M D (Pans) o 


CLINICAL CASES = 
Case of Occipital Encephalocele, & By Victor Horsley, BS, MB 
(Lond h FRCS 
Notes on a Case of Pure Apoplectic Bu bar Paralysis By J Mann, 
MD,MRCP e 
Cases of Chorea By W B Hadden, M D 
A Case of Dorsal Pachymeningitts By Howaid H Tooth, M B 
CRITICAL DIGEST- 
On Recent Advances in the Anatomy of the Nerveus System By James 
Anderson, M D 


Reviews AND Noricres oF Booxs-— 

Ribot Les Maiadies dela Volonté By Charles Mercier 

Charcot and Pitres Etude Cntique et Clinique de la Doctrine des Localisa- 
tions Motrices dans l'écorce des hémispheres cérebraux de homme By 
A H Bennett, M D m 

Bennett on a Statistical Wquiry mto the Nature and Treatment of Epilepsy 
—Dantell on *‘ Text-Book of the Principles of Physics’ —Ferntre L'Ame 
est la fonction du Cerveau—Simon Neuryffnologie, Traite du ‘sommeil 
nerveux, ou hypnotisme—Wurzburg ®Medicinische * Bibliographie— 
Lebon’s Chnical Figures By A é Watteville 

J Rosenthaland M BernHardt Electricitatslehre fur Medicmer und 

Electrotherapte —II $ Th Stein Die Allgemeine Electrisation des 
menschlichen Korpers By R H Pierson, M D (Dresden) 


ABSTRACTS or Beftisn #xp FOREIGN Journats— 
Hughlings-Jackson on Evolution and Dissolution of the Nervous System 
By C Mercie# 
Ballet on Exophthalmic Goine By A if Bennett 
Dr Franz Zimmerlin on Hereditary (Family) Progyessive Muscular Atrophy 
By C E Beevor, M D e + 
E senlohr on a Case of Chronic Spinal Meningitis Ry H H Tooth e 


MACMILLAN & CO, LONDON 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasronal Tlustrattons 
Conducted by C G Bargert, J W Borcras, R* McLacuran, FRS, 
E C Rye FZS,E Saunpers,FLS,andH r STAINTON, FRS 

This Magazine, commenced 1n 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially fA the Insects of 
the British Isles e 

Subscnption—Six Shillings per Volume, gost free The volumes com- 
mence with the June number in each year . . 

Vols I to VI (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros each, the succeeding 
vols may be had separately or together at 7s each 

London JOHN VAN VOORST, r, Paternoster Row 

N B —Communications, &e ®should be sest to the Editors at the above 

address e 
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BRITISH ASSOCIATION, FOR THE 


ADVANCEMENT OF SCIENCE, 
MONTREAL MEETING—AUGUST 25 ro SEPTEMBER 3 
` PRESIDENT-ELECT 
The RIGHT WON LORD RAYLEIGH, MA, DCL, FRS, 
FRAS, FRGS, Professor of Expenmental Physics in the 
` Ugversity of Cambridge 
The Journal, President’s Address, and other Printed Papers issued by the 
Association dube the Annual Meeting will be forwarded daily by Post to 
Members and others unable tg attend, on application and prepayment of 
2s 6d to the Clerk of the Association, Mr H C STEWARDSON, Reception 
Room, Montreal, on or before the first day of the Meeting 
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"MINERALOGY AND GEOLOGY 


COLLECTIONS OF 200 SPECIMENS IN CABINETS, 
Specially adapted fd Students and Teachers, price 42s 
Smaller Collectaons at same rate These Collections are used with success 
by nearly ali geological science teachers in the United Kingdom Single 
Specimens and every requisite of 
JAMES R GREGORY, 
GaologistaREpository and Museum, 88, Charlotte Street, Fitzroy Square 


See new Lass of Collections, new List of Apparatus, &c Established 22 
years m London 


MINERALS AND STONE 
IMPLEMENTS 


Mr BRYCE-WRIGHT begs to call the attention of his Clients and the 
Public ® his large gernes of 
MINERALS AND STQNE IMPLEMENTS, 


from which single specimens can be selected 
Eleméntary Collections of Minerals, Fossils, and Rocks from £r upwards 
N B -These Collecttons obtamned the Prize Medal, 1862 


GRMS AND PRECIOUS STONES OF EVERY DESCRIPTION 


BRYCE-WRIGHT, 


Mine alogtst and Expert im Precious Stones, 
204 REGENT STREET, LONDON, W è 


EEE S TEE E EEEN, TE A E a ee 
NOTICE —MAPS AND BOOKS FOR TOURISTS 


STANFORD'S TOURISTS’ CATALOGUE, 56 pages, revised 

for 1884, with Index Maps to the one-ingh Ordnance Surveys of 

England and to the Government Maps of France and Swetzerland, 1s 

just ready, and contains full formation of the best maps and guides 
ə obtainable Post free for pepny stagnp 


London EDWARD STANFORD, 55, Charing Cross, S W 
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TALIA NAY S:P] 7) THIS 
“Ba : * a “ e 4 ` a 
‘MOLLOWAY:S: 5 LES: MEDICINE 
Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A’ Great PURIFIER of the BLOOD: a 


Powerful Invigorator of the System, in cases of WEAKNESE 
AND DEBILITY, and 1s unequalled in Female Complaints, 


The CHEMISTRY of the SECONDARY 


BATTERIES of PLANTÉ and FAURE ByJ H GLADSTONE, 
PhD,FRS, and ALFRED TRIBE, F Inst C, Lecturer on Che 
mistry at Dulwich College grown 8vo 2s 6d 


MACMILLAN & CO London 
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LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, pror 
conclusively that a Conductor made of Copper of adequate size 1s the Lest 
of allappliances for the protection of every description off building from the 

destructive effects of light@ing e 


NEWALL & CO’S 


PATENT 


COPPER LIGHTNING CONDUCTOR, =. 


As applied to all kmds of Buildings and Shipping ın all parts of the werld 
with unvarying success, 15 the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered tothe Public e 


R. S. NEWALL & CO., 
130, STRAND, W C , 7, NEW QUAY, LIVERPOOL 
68, ANDERSTON QUAY, GLASGOW 
MANUPACTORY—GATESHEAD-ON-TYNE. 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT 


PRICE 4s 7d, POST FREE 


A GATALOGUE OF CHEMICAL APPARATUS, 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8va, 480 pp , Illustrated with 1,600 Woodcuts 
Most Complete and Cheapest List of Apparatus, 


JOHN j. GRIFFIN anp SONS, 22, GARRICK STREET 
TONDON, WC 


HOW & COS 


Geological Transparencies for the Lantern. 


Descriptive Catalogue on Application 


WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS 
HOW & CO’S POCKET MICROSCOPE LAMP, 8s 6¢ 
MICRO-PETROLOGY -Sections of Pitchstones, Obsidians, Granites, 
Syemtes, Diontes, Gabbros, Dolerites, Basal, Tachylites, Trachytes, 
Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schtsts, Lime 
stones, &c price rs 6a each, ő 
JAMES HOW & CO, 73, FARRINGDON STREET, LONDON 


SANDERSON & Co., 


Sole Inventors of the Solid Copper Tape 


LIGHTNING CONDUCTOR 


In Continuous Lengths, without Jomts as supphed by them to Her Mayesty’s 

Government and the Colomes, the Italan Government the Argentine Re- 

public, and other Foreign Governments , the Royal Courts of Justice, Strand, 
the Houses of Parlament, &c 

Chimney Shafts Repaired, Hooped, Raised Pointed, or Strarghtened with- 

out Stoppage of Works Lightning Conductors Inspected and ‘lested by 

Experienced Electricsans Electric Bells, Speaking Tubes, &c , fitted on 
the most Improved Princip es 


LEADENHALL HOUSE, ror, LEADENHALL STREET, EC 

















MONTHLY Prce SIXPENCE, by Post EIGHTPENCE : cat 
The English Flustrated Magazine. 
id CONTENTS FOR AUGUST. -è 


Froetispiece—“ DAWN ” 
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By HENRY J PALMER 
JAMESeWARD 


A MASTER BUILDER 
° By 


w 


ETAR 





* 
Engraved by BALEcz ISTVÁN, from the Pictme by E J GREGORY, A R A. 
CUTLERY AND CUTLERS AT SHEFFIELD 


By F T Piccorr With Illustrations 


ra 


With Illustrations by A Morrow 


e 


¿he AUTHORS oF “‘ HISTORIC WINCHESTER ” With Illustrations by G. H THOMPSON 


YES ee A BALLAD OF SARK ° e 
By ALGERNON CHARLES SWINBURNE e 
DOUGHTOWN SCRIP 
e By ARCHIBALD FORBES 
BAB 
By STANLEY J WEYMAN iai 
THE ARMOURERS PRENTICES e -« 
By CHARLOTTE M. Yonce Chapters XX —XXI ° r ° 
es MACMILLAN & CO, LONDON 1 
2 8 i * 
l , o 
ii ° ° ° j 
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__> Mosgrs, MACMILLAN & 00’8°NEW BOOKS. 


A NEW EDITION OF 


- LORD TENNYSON’S WORKS. . 


An entirely New Edition, corrected throughout by the Author, complete in Seven Volumes, extra fcap 8vo, price FivegShillings each 
œ 4 hited number of Copies are printed on best Hand-madte Paper Orders for this Edition wil bataken, for Sets only, at th 
e rate ofios 6d per Volume 


The Volumes will be published as follows — 


Vgl I—MISCELLANEOUS POEMS Ready | Vol) V—ENOCH ARDEN and IN 
Vol II1—MISCELLANEOUS POEMS Ready MEMORIAM «+ « October 
Vol WI—IDYLLS OF THE KING Ready | Vol VL—QUEENMARY an@HAROLD November 


Vol IV—THE PRINCESS and MAUD September | Vol VII—THE LOVER'S TATE &c. December 


ones eee eee 
- NEW NOVELS NOW READY AT ALL THE LIBRARIES 
A NEW NOVEL F MARION CRAWFORD’S NEW NOVEL 


Now Ready, 2 vols , Globe 8vo, price 12s A ROMAN SINGER” ® 
J ILL. By F MARION CRAWFORD, Author of “Dr Claudius,’ 
By E A DILLWYN “Mr Isaacs,’ &c 2vols Globe 8vo ras 


A NEW POEM BY MR THOMAS WOOLNER, RA 


SILENUS: a Poem. By THomas Wootner, R.A., Author of “ My 


Beautiful Lady,” “ Pygmalion,’ &c Crown 8vo 6s y 
‘The poetry of Mr Woolner partakes very laigely of the characteristics of his mt—ıt ıs gfaceful, refined, and imaginative. 
Equally with his more concrete creations ın marble, the verse .s evidently the outcome of a highly organised and sensitive mind, 
and one fully alive to the influences of beauty in all its forms A poem which will excite considerable interest and admiration, 
and sustain the author’s high position among the writers of contemporary verse — Times e 
BY REV E A ABBOTT, DD, AND W G RUSHBROOKE, ML 


THE COMMON TRADITION OF THE SYNOPTIC GOSPELS, in 


the Text of the Revised Version By EDWIN A ABBOTT, D D , formerly Fellow of St John’s College, Cambridge, 
and W G RUSHBROOKE, M L, formerly Fellow of St John’s College, Cambridge Crown 81o 3s 6g 


THE ENGLISH CITIZEN 
A Series of Short Books on his Rights and Responsibihties Edited by HENRY CRAIK,MA,LLD 


THE STATE IN ITS RELATION TO EDUCATION. By Henry 


CRAIK, M Ae (Oxon ), LL D (Glasgow) Crown 8vo 35 6d ° 

** As an exposition of the existing ‘aw on education, and as a description of the admuaistrative machinery, the book must take 
rank as a standard authority ”--Scotsran 

“Nor has Mr Ciaik’s intimate acquaintance with the strict facts of his subject deterred him from gomg, where it 15! safe, 
beyond those facts e The account of the proceedings by which the State has in recent years seized the reins of education in Eagland, and! 
altered the fashion of her giasp on them in Scotland, 1s preceded ın each case by a brief but sufficient and very luminous account 
of the history of the subject before these recent changes It ıs scrupulously accurate and fair . As a conspectus of the 
condition past and present of a very 1mpoitant branch of the relations of the State to the incividual, ıt 1s exaetly what it should, be ” 
— Saturday Review | 


MANUALS FOR STUDENTS NEW VOLUMES 


A TREATISE ON ORE DEPOSITS. By J. ARTHUR PHILLIPS, 


FRS,VPGS,FCS,MinstC E, Ancien Élève de Ecole des Mines, @aris , Author 8f “A Manual of Metallurgy,” 
“ The Mming and Metallurgy of Gold and Silver,” &c Wath numerous Illustrations Medium 8vo 25s [Next week 


APPLIED MECHANICS: an Elementary General .fntroduction’ to 


the Theory of Structures and Machines By JAMES H COTTERILL,F RS, Asso® Mem I C E , Professor of Applied 
m „Mechanıcs at the Royal Naval College, Greenw.ch, &e Waith Diagrams, Ilustrations, and Examples 8vo 18s, l 
Z THIRD EDITION, REVISED AND ENLARGED 


THE METHODS OF ETHICS. By Henny Sırnewicg, M.A., Knight- 


bridge Professor of Moral Philosophy 1m the Un.versity of Cambridge, &t. Deny 8vo 1 [Next week 


‘THE STUDENT'S FLORA OF THE BRITISH ISLANDS. By 


SrJ D HOOKER, KCSI,CB,FRS,FLS_ Third Edition, Revised and Enlarged® Globe 8vo 10s 6d 


DISEASES OF FIELD AND GARDEN CROPS, chiefly suchas 


are caused by Fung) By WORTHINGTON G SMITH, FLS,M ATI, Member of the Scientific Committee of the 
RHS With 143 new Illustrations, Drawn and Engraved from Nature by tl Author Fcap 8vo [Nearly ready 


“STUDIES IN DEDUCTIVE LOGIC: A Mariual for Students. (By 


W STANLEY JEVONS, LLD,MA,FRS_ Second Edition Crown 8vo 65 è 
W AND THOROUGHLY REVISED EDITION » | 


a Nis 
ELEMENTARY LESSONS IN PHYSICAL GEOGRAPHY. ‘By 


ARCHIBALD GEIKIE, LL.D, FRS, Director-General of the Geological Survey of the United Kingdom and 
Director of the Museum of Practical Geology, Jermyn Street, Landon, formefly Murchison Professor of Geology and 
Mineralogy in the Unyggrsity of Edinburgh Ilustrated with Woodcuts and Ten Plates Fcap 8vo 4s 6d 


LATIN PROSE EXERCISES BASED UPON CAESARS “GALLIC 


WAR” With a Classification of Caesar’s chief phrases, and Grammatical Notes on Caesar’s chief usages By CLE ENT 
g «e BRYANS, M A, Assistant Master in Dulwich College, late Scholar m King’? Cpllege, e E and Beli Umversity 
Scholar Fott 8vo as 6d i 
e e MACMILLAN & CO, LONDON. 
e t e | 
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= W. H. SMITH & SON’S .- 
SUBSCRIPTION LIBRARY; 
: 186, STRAND, LONDON, - 


. AND THE RAILWAY BOOKSTALLS. ° 


e o a 





® o 
1--This Library ıs established m connection with Messrs W H SMITH & SON’s numerous Railway Bookstalls , 
1t embraces all the most important works of History, Biography, Tiavel, Fiction, Poetry, Science, and Theology, as 
well as the leading Magazines and Reviews 7 


° ge Subscribers can only change their Books at the Depot where their names are registered, but they may 
transfer the place of exchange dy gevzng notice to the Clerk in Charge of the Depot at which they obtain thar Books 
About 500 Bookstalls are available for this purpose Of the curent Periodicals one only at a time is allowed to 
a Subscription under Five Guineas, and Subscriptions will not be accepted for the supply of Magazmes and 
Reviews only fe 


3 ~The Books are delivered at the Bookstalls, ca::iage free A Subsciiber may exchange once a day, the Clerk 
in Charge wfl obtain from London any work in the Library which a Subscriber may desire to have NOVELS 
exchanged only ın unbroken and complete Sets. 

"4 — London Subscribers transfering their Subscriptions to a Country Depot, will be entitled only to the number 


of volumes which the country terms assign to the amount they subscmbe , similarly, Country Subsciiptions transferred 
fo the London Termim become subject to the London Regulations See Terms below, Section No I 


5 — Subscriptions may commence at any date, and are payable m advance at any of the Railway Bookstalls 


6—-Messis W H SMITH & SON beg to ımpress upon their Library Subscribers the fact that much disappoint- 
ment and inconveniemce would be avoided 1f they would, ın all cases, give to the Clerk in Charge a lst comprising at 
least ¢wece as many titles of works as they wish to exchange 


“we 


I.—For Subscribers obtaining their Books from a London Terminus. 


- 6 Months 12 Months 
a ° e 4s d 4s d 
Fo. ONE Volume at a time O12 0 Po 
(Novels 212 more than One Volume are not available for this class of Subsciipiton ) 
For Two Volumes at a time 6 h I II 6 
° (Novels ın more than Two Volumes are not available for this class of Subscription ) 
For Four Volumes at a time I 3 0 2 % © 
For EIGHT pe a I I5 o 3 30 
" £ Bor FIFTEEN ,, i 300 5 5 0 , 


If.—For Subscribers obtaining their Books from a Country Bookstall. 


6 Months 12 Months 
® As d £s d 
For ONE Volume at aetime O I2 0 I IO 
° (Novels wn more than One Volume are not available for this class of Subsertptton } 
i For Tyo Volumes at a time o i7 6 rir 6 
(Weve ın more than Two Volumes are not avatable for this class of Subse tptron ) 
For THREE Volumes at a time i 3 0 2 2 0 
For Four ‘5 D 1 8 o 210 0 m 
For Srx a J I I5 o 330 Tg 
For TWELVE  ,,; a 3.0 0 5 5 9 
e 
-I2I.—For Country Book Clubs, Reading Societies, &c. * 
" e ° 6 Months 12 Months « ° 
a e 4s d 4s a 
Fo. TWENTY-FOUR Volumes at a time 5 § 0 9 9 0 
For THIRTY-SIX si D $ o o Iq 2 6 e 
= For ForTy-fIGHT eè» ia Io I0 O 18 16 o 
For SIXTY eT jj 13 0O 0 23 9 0 
For SEVENTY-TWo ` , A I5 10 0 28 2 0 ? 
For EIGHTY¥-FOUR 5 i I8 o o 32 I5 0 
or every additional Twelve Volumes, £4 128 gd 


TERMS for*SPECIAL TRAVELLING SUBSCRIPTIONS, Lists of Books ın Circulation, or any other enformation, can fe 
* obtained at any of the Railway Bookstalls, or at 186, Strand, London 
A Catalogue of Surplus dnd New Books, offered at greatly reduced prices, 1s published 
Monthly, and can be had at any Bookstall, or post free upon aplication to 186, Strand, am. 


London ë .« --* 
Also a C&atalogue of Books in elegant Bindings, for Gentlemen’se Libraries. ° 
ee ° ‘ 
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HE LONDON STEREOSCOPIC COMPANY, 108 and 110, REGENT STREET, in order to meet the require- 
ements of AMATEURS, have reserved one of their Studios exclusively for the purpose of instruction No charge what- 
ever 1s made for a Course of Lessons to the purchasers of the Company’s specially-designed Amateur Set of Apparatus 
As these Lessons are given grivafely and not in classes proficiency 1s readily gained e ° z 
The STEREOSCOPIC COMPANY wish to call the attention of AMATEURS to the fact that they undertake 





* PRINTING, MOUNTING, &c, and also supply DRY PLATES, by the best makers, CHEMICALS, and all other 





requirements of the AMATEUR PHOTOGRAPHER 
F 
wy 


MAKE YOUR OWN PICTURE FRAMES. Aa. 
Q 


BOOTE BROTHERS 
MITRE CUTTING MACHINE AND CORNER CRAMP Va 
(REGISTERED) ° tall 
Sold by Agents in LONDON, SHEFFIELD, BIRMINGHAM © j, 
Write for Illustrated List, Post free, from the Sole Makers ° . 


fret-Work and Sold Carving. 


Our Extended Catalogue of Fret-Work and Solid Wood Carving Patterns*contains nearly 
300 Designs, photalithographed one-tenth the original size, and 1s sent pqst free on receipt of 
Four Penny Stamps List of Tools and Materials ış also mclosed 


BROTHERS, 63, Upper Stephen Street, Dublin. 
THE “EXCELSIOR ” THE NEW PATENT. 


PATENT SPRING MATTRESS. AWARDS. WOVEN WIRE MATTRESS, 
















TEN a 
—— PRIZEMEDALS, eS ee EA 
oie FOURTEEN 

3 Sacer = CERTIFICATES 

ENL Z OF MERIT 

— 
The principle of arrangement permits the free movement THE Aa oan ee ae] e wih Helical 
of one sleeper without inconvemence to the other, admits ‘f Excelsior ” springs of great strength and reliable temper, givimg 
neg oe a alent, aaa ce ricci: , advantages possessed by no other make The helical 


springs obviate the tendency ingall woven wire mattresses 
- j 2 ll 
THE “EXCELSIOR” & “MATLOCK ’ COUCHES BED-RESTS AE S and sẹ cause sleepers to roll mto the 


Retail from Cabinet Makers, Upholsterers, &c, Ilustrated Descriptive Circulars and Price Lists from 


l CHORLTON & DUGDALE, MANCHESTER. 


13 GOLD fá XJ 16 SILVER 
MEDALS» HE 0 k A 


5 © 
S ENGINE. ‘menats; 
CONSUMPTION of GAS guaranteed to > 
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be 25 to 75°/, less than ANY other “a 
Gas Engine per brake horse-power. 











CROSSLEY’S PATENT TWIN ENGINES— 
"a Impulse @ery Revolution 


CROSSLEY’S PATENT SELF-STARTER— 
The Safest, Simplest, and Best. 


CROSSLEY’S NEW VERTICAL ENGINES— 
REquring httle Ground Space 
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CROSSLEY BROS., Limited, Manchester, =N i A 48 
. London: 24, Poultry, EC Glasgow 58, Union Street, SS ee Se 24 
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. m’ A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
° t To the solid ground 
. Of Nature trusts the mind which builds for aye.” —WoORDSWORTH 
No. 771, VOL. 30] THURSDAY, AUGUST 7, 1884 [PRICE SIXPENCE 
Registered as a Newspaper at th® General Post Office] [All Rights are Reserved 
ST THOMAS’S HOSPITAL MEDICAL JUST PUBLISHED 
s SCHOOL. HOW TO 
ALBERT EMBANKMENT, LONDON, S E wW re 
The WINTER SESSION of 1884-85 will commence on OCTOBER 1, FORETELL THE EATHER 
when an Introductory Addrags will be delivered by Sr J &RISDON 
BENNETT, MD,FRS,at3pm WITH THE 
TWO ENTRANCE SCIENCE SCHOLARSHIPS of £100 and £60 
respectively open to all first-year Students, will be offered for competition 
The Examination will be held on the 6th, 7th, and 8th of October, and the P 0 C K E T S P E C TRO S C OP E 
subjects will be Chemistry and Physics, with either Botany or Zoology, at s 
the option of Candidates aia 
Spdial Classes are held throughousthe y@ar for the “PRELIMINARY BY eu. 


SCIENTIFIC” and “INTERMEDIATE MB” Examinations of the 
UNIVERSITY of LONDON 


All Hospital Appointments are open to Students without extra charge 


Scholarstyps and Money Prizes of considerable value are awarded at the 
Sesstonal Examinations, as also several Medals 


The Fees may be paid in one sum or by instalments Entries may be 
made to Lectures or to Hospital Practice, and special arrangements are 
made for Students entering in their second or subsequent years, also for 
Dental Students and for Qualified Practitioners 

Several medical practitioners and private families residing in the neigh 
bourhood recetve Students for residence and supervision, and a register of 
approved lodgings ts kept in the Secretary's office 


Prospectuses and all particulars may be obtained from the Medical Secre 
tary, Mr Georce RENDLE ® 


$W M ORD, Dean 


SS SMA MARE OWEBB on, 


“CELEWRATED CANTEENS. 






PLATE 
“CUTLERY 


COMPLETELY 
= e FITTED. 
Aaa \ » 
Rss — 
SEN AA Sizes im Stock 
SPECIAL 
DETAILED LIST 
FREE. 


OXFORD STREET, WEST END; AND 


MANSION HOUSE BUILDINGS, CITY, 
° LONDON, ° 


MANUFACTORY—The Royal Plate and Cutlery Bers, SHEFFIELD 
° 
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F. W. CORY, M RCS, F.R.M.S., &c. 


WITH TEN ILLUSTRATIONS, 


PRICE 1s IN PAPER COVERS, OR ts 6d. CLOTH 
BINDING 


a 2 


CHATTO & WINDUS, 
PICCADILLY, LONDON, W, 
AND ALL BOOKSELLERS 


STANDARD METEOROLOGICAL INSTRUMENTS 
NEGRETTI] 


ZAMBRA’S 








L mam 
TH p 7 





With Adjustments for any 
Latitude, 


PRICE £12 12s, od. 


ne Year’s Use, 


ES 5 £r res od. 
pe eee oo dllustrated Price Lists Post 
Aui, coed eB Free. 
NEGRETTI «<= ZAMBRA, 
Opticians and Scientific Instrument V akers 
To Her Majesty THE Quagn, s 
HOLBORN ‘VIADUCT, ° 
45, CORNHILL, & 122, REGENT STREET, LONDON. 
s 
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UNIVERSITY OF GLASGOW. 


a SESSION 1884-85 


_ 4 j TheWINTER MEDICAL SESSION will be opened with an Intro- 


uany Address By Professor LetsHwan, M D , on TUESDAY, October 
28e! 4 bag ` 
Complete Courses on all the gubjects of the Medical Curriculum are de- 
bs eed within thg University, and fully equipped Laboratories for Practical 
Instruction are connected with each Department. In the Western Infirmary, 
which 1s m the immediate vicinity, ample means of Chmceal and Pathological 
Study are afforded ‘The Fee for each Class 1s 43 38, and the total mmr 
mum expenses for Classes, Hospital, and Graduation Fees for M B and 
M amount to about £ 
Bursaries to the annual amoun of about £1000 may be held by Students 
during their Medical Studies 
Full particulars connected with the Course of Education and Examination 
reqfired for the Degrees, and the Preliminary Examination required to be 
assed by Students before beginning Medical Study, will be found in the 
niversity Calendar (by post, 3s), or a Syllabus of the Regulations, Fees, 
ee , May be obtained by applying to Mr MOIR, Assistant Clerk of 
enate 


UNIVERSITY COLLEGE, LONDON 


FACULTY OF SCIENCE, including the Departments of ENGI- 
NEERING and CHEMICAL and MECHANICAL TECHNOLOGY 
The Session will open on OCTOBER 2 
For detailed Prospectuses of the Courses of Instruction, Exhibitions, 

Scholarships, &¢ , apply to the College, Gower Street, W C 

Ji TALFOURD ELY, M A, Secretary 


VICTORIA UNIVERSITY, 
MANCHEST2R 


This University confers Degrees in Arts, Science, Law, and Medicine on 
those who have pursued prescribed Courses of Study in a College of the 
University, and have passed the necessary Examinations 

An outline of the general Statutes and Regutations, with the Subjects cf 
the various Examinations, and the Medical Statutes and Regulations sn full, 


may be obtained from the Registrar 
A T BENTLEY, M A, Registrar 


COLLEGE OF SCIENCE AND ARTS, 


GLASGOW 


CHAIR OF CHEMISTRY 

The Council mvite Applications for this Chair from those holding a Unt 
versity Degree or First Class Honours Certificates fram the Science and Art 
Department in Inorganic Chemistry, Theoretical and Practical, and who 
have had experience in conducting Classes 

The emoluments, which consist of a fixed salary, 2 proportion of the fees, 
and the whole of the Science and Art Grant, have averaged £340 for the past 
three Sessions, and the agpointment may be made more lucrative by private 
analysis that will not interfere with the duties of the Lectureship 

Full particulars will be given on application to the Hon SECRETARY 
Testimomals must be lodged with him Before the rsth of August 

The next Session commences on October r 

j A GEORGE F ALLAN, Hon Sec 

135, Buchanan Street, Glasgow 


UNIVERSITY COLLEGE, BRISTOL. 


The Council are prepared to recerve Applicatians, on or before AUGUST 16, 
for the Post of DEMONSTRATOR in EXPERIMENTAL PHYSICS 


For further mformation apply to 
i ALFRED E STOCK, Registrar 


CIVIL SERVICE COMMISSION.—Ex- 


~ amination for ASSISTANT EXAMINERSHIPS ın the Patent Office 
(21 to 25), August 29 Salary £zso to £400 The date specified 1s the 
latest at which Applications can be received They must be made on 
forms to be obtained, with particulars, from the SECRETARY, Civil 
Service Commission, London, S W 


** HARTLEY INSTITUTION, 
SOUTHAMPTON. 


In the Departments of General Literature, Sctence and Engineering, and 
Prehminttiry Medical Education, the Course of Instruction meets the require- 
*ments of Students preparing for Open University and other Scholarships in 
Science and “Mathematics, the London University Intermediate B Se and 
BA, &c,the Eaammations for Woolwich, Sandhurst, and for Indian and 


Colomal appointments 
E T W SHORE, Executive Officer 


SCIENCE MASTERSHIP or LECTURE. 


e SHIP—ADVERTISER has Fad experence in teaching Science 
Would prefer post not occupying fulltime Botany, Biology, Inorganic 
Chemistry, Mechanics, &c —B Sc , 8, Lower Brook Street, Ipswich 


e KING EDWARD VI.’S S€HOOL, BERK- 


HAMSTED, ERTS, 28 miles from Euston —27 School Scholar- 

ships, four Exhibitions from the School Laboratory, heated 

Speni Bath, Fives Courts, &c sof per Annum —Address, HEAD 
ASTER 


TO CAREFUL PEH@PLE.—A Lady’s Sea- 


side HOU SE will be let for the Summer Two Prung rooms, five Bed- 

e rooms, Piano, and Books Mousekeeper acts as Cook Tenants bring 

Housemaid Rental ive Gumeas a week —Apply to the HOUSEKEEPER, 
” Hubert Terrace, Dover . 
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LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, s7, NEWHALL STREET, BIRMINGHAM, 


who has last week. sent to his subscnbers Cordylophora lacustns, with male 

and female capsules, with drawing and descriptions He bas also sent out 

Pedahon mira, a new Asplanchna, Brachionus amphiceros, Leptodora 

hyalina, Conochilus volvox, Voivox globator, &c» e 
Weekly Announcements will be made in this place of Orgamisms T B 1s 

supplying ¢ 

Specimen Tube, One Shilling, post tree. 
Twenty-stx Tubes in course of Six Months for Subscripizon of £1 18, 
or Luelue Tubes for 10s 6a 


Portfolio of Drawings, Ten Parts, rs each 


ST BARTHOLOMEW’S HOSPITAL 
AND COLLEGE 


The WINTER: SESSION will begin on Wednesday, OCTOBER 1, 1884 

Students can reside in the College within the Hospital walls subject to the 
College Regulations The Hospital comprises a service of 750 beds, 1m- 
cluding 75 for Convalescents at Swanley -For further Particulars apply 
personally or by letter to che Warden of the College, St Barglgplomewys 
Hospital, E C . 

A Handbook forwarded on appheation 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


OPEN SCHOLARSHIPS IN SCIENCE - 


Two Scholarships of the va ue of £130 each tenable for one year,@vill be 
competed for on September 25, and three succeeding days One of the 
value of £130 will be awarded to tke best Candidate at this Examination 
under Twenty Years of Age, if of suffirient merit For the other, the Candi 
dates must be under Twenty-five Years gf Age z 

The Subjects of Examination are Physics, Chemistry, Botany, Zoology, 
and Physiology (no Candidate to take more than Four Subjects) 

The Jeaffreson Exhibition will be competed for at the same time The 
Subjects of Examination ave Latin Mathematics, and any two of the 
three following Languages, Greek, French, and German ‘This i$ an open 
Exhibition of the value of £50 z 

Candidates must not have entered to the Medical or Surgical Practice of 
any Metropolitan Medical School ° 

‘The successful Candidates will be required to enter at St Bartholomew’s 
Hospital in the OCTOBER succeeding the Examination, and are ehgtble for 
the other Hospital Scholarships 

For Particulars appligation may be made to the Warden of the College, 
St Bartholomew's Hospital, E @ 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


CLASSES for the UNIVERSITY of LONDON MATRICULATION 
EXAMINATION 


Two Classes are held at St Bartholomew’s Hospital ın each “year for the 
convenience of Gentlemen who are preparing for the Matriculation Exami- 
nation at the University of London—from October to January, and from 
March to June Fee for the Course of Three Months, £1 ros 


PRELIMINARY SCIENTIFIC EXAMINATION 


A Class 1s held in the Subjects required for the Preliminary Scientific Ex- 
amination, ard includes all the Subjects and Practical Work, as follows — 


Gereral Biology —T W Shore, M B, BSc Lond 

Chemstry—H E Armstrong, PhD, FBS 

Mechanical and Natural Philosophy—F Womack, B Sc, Demonstrator of 
Natural Philosophy to the Hospital 


» 
Fee for the w role Course (o Students qf the Hospital}, £8 8s , to others, 


Lie 10s 
FIRST and SECONI® M B EXAMINATIONS 


Special Classes in the Subjects required for these Examinations are held by 
the Lecturers Fee (inclusive), 47 75 
These Classesgre no,confined to Students of the Hospital 


GUY’S HOSPITAL MEDICAL SCHOOL 
OPEN SCHOLARSHIPS 


A Scholarship of the valug of 125 guineas will be offered for Open Com- 
petition on Thursday, September 25 Sufjects of Examination Classics 
Mathematics, and Modern Languages A Second Scholarship, also ofsthe 
value of 125 guineas, will be offered for Open Competition on the same day 
Sa aad of Examination Inorgamic Chemistry, Physics, Botany, and 

oology n 

For further particular’ apply to the Deax, Guy’s Hospital ’S E 


HOME TUITION, LONDON & SUBURBS 


—STUDENTS desiring Instru@tion m M&hemates attended at their 
own houses by a High Wrangler, M A ‘Tru? Coll , on very reasonable 
terms —X , 9, Dorville Road, Hammersmith 


nh cl A — treme errors 
. MUSEUMS AND COLLECTORS, 


Mr. DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in Natural History 
Objects, including RECENT SHELLS (Foreign and 
British), FOSSIL REMAINS, MINERALS, ROCKS, 
MARINE ZOOLQGY, &c, &€, &c. 
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BEDFORD COLLEGE, LONDON 


(For LADIES), 8 and o, York Place, Baker Street, W 


The SESSION will BEGIN on THURSDAY, October 9, 1884 

One ARNOTT SCHOLARSHIP, tenable for One Session, value 30 
Guineas, will be awarded by Open Competition in October 

A PROFESSOR’S SCHOLARSHIP, value 30 Guineas, and a COUR- 
TAULD SCHOLARSHIR, value 15 Guineas, both tenable fcr One Session, 
will be awarded to Candidates not already in the College, and not more than 
18 years of agea 

Names to be sent in before September 30, 1884 and all inquiries addressed 
to the Hon Sec, at the College B SHADWELL, Hon Sec 


"BEDFORD COLLEGE, LONDON 


(For LADIES), 8 and 9, York Place, Baker Street, W 
S@HOOL OF ART 
Art Visitor-~EDWIN LONG, Esq, RA 
Professor—HARRY JOHNSON, Esq, R I 
The SESSION will BEGIN on THURSDAY, October 2, 1884 The 
Studio will be open every day from roto 4 The subjects taught will incinde 
drawing from the round, antique, and costume model, patnting im os, and 


the principles of drawing in water colours and sketching from nature 
» aa * B SHADWELL, Hon Sec 


COLONEL ARTHUR PARNELL (late 


Royal Engineers}, Architect and Author of “The Action of Lightning ” 
{Leckwood), ADVISES on tne Defence of Buildings from LIGHT 

NING STROKES, without the ase of costly and dangerous ‘ Light 

ning Canductors ”’—53, Fulham Park Gardens, London, S W 


e eSCIENTIFIC ART. 

DIAGRAMS FOR SCIENTIFIC LECTURES AND 
ILLUSTRATIONS FOR SCIENTIFIC WORKS 
Carefully and neatly executed fromeDescriptions, Sketches, or Objects, by 
Mr W S DUNCAN, 22, Delamere Terrace, Bayswater 


NOTICE TO ASTRONOMERS. 


MR G CALVER bsgs to state that he now exhibits at the International 
Exhibition, Crystal Palace, an EQUATORIAL with ro mch Speculum It 
1s a new arrangement with column pedestal, clock inside, the most complete 
and superior Instrument ever #fered ° 

Also, shortly to be exhibited, an EQUATORIAL with 204 inch Speculum, 
with mounting, &c , suitable for large Instruments In these Instruments 
there 1s the most perfect and easy control over all the motions 


Full Particulars on application to 
G CALVER, Widford, Chelmsford 


. MINERALOGY. AND GEOLOGY. 
Fine Russian ‘‘SHERRY-COLOURED TOPAZES,” also the following 
newly-described Minerals — 
HERDERITE Maine, USA 
CUPRODESCLOIZITE Mexico 
ZYGADITE Andreasberg 
And very good EMERALDS on MATRIX, UWAROWITE, EUCLASE, 
TANTALITE, KENGOTTITE, and PYRARGYRITE 
A Large Serfes of ROCKS, also MICROSCOPIC SECTIONS of the 


same 
Lists on Application Hammers, Chisels, and Hammer Straps 


PRIVATE LESSONS AND EVENING CLASSES. 
7 BLOWPIPE CASES AND APPARATUS Catalogues free 
SAMUEL HENSON, 
277, STRAND, LONDON, 
S Opposite Norfolk Street. 


MINERALOGY AND GEOLOGY. 


COLLECTIONS OF 2%% SPECIMENS IN CABINETS, 
Specially adapted for Students and Teachers, price 42$ 


Smaller Collections at same rate These Collections are used with success 
by nearly all geological science teachers in the U@ited Ringdom Single 
Specimens and every requisite of 


JAMES &. GREGORY, 
Geologists’ Repository ang Museum, 88, Charlotte Street, Fitzroy Square 


See new Lists of Collections, @ew List of Apparatus, &c Established 22 
years in London e 


DIAMONDS IN MATRIX. 


R C NOCHOLD, D amond and Orftntal Stone Cutter and Dealer, has 
on Sale Specimens of the above, also Cut Precioùs Stones in all Colours 
Precious Stones valued and*bought 
zz, FRITH STREET, SOHO, W 


NOTICE OF REMOVAL. 


THOMAS. D. RUSSELL, 
Late of ESSEX STREET,@STRAND, 





Has removed his extensive Collections of Geological, Petrological, Minera- 


logical, and Microscopical Specimens to more convenient Premises at 
78, NEWGATE STREET, near the New General Post Office Address— 
THOMAS D. RUSSELL, 
° 78, NEWGATE STREET, „LONDON, EC 


® 
C. D. AH R E NS, am, 
PRISM WORKER AND PRACTICAL, OPTICBAN, 4 
36, GREAT RUSSELL STREET, LONION, WC 
e 


SPECIAL NOTICE—See the New Polarising PISH atime, 

Can be used over any A & B Eyepiece Strongly recommended for Lantern 
Work, will take in any Object Also see the New Erecting Microscope 
Any Object Glass and any Eyepiece can be used withit It ıs the only way 
of seeing the Objects in their right shape and form Maker of the Largest 
Nicol Prisms in existence for the Late W Spottiswoode, Esq, PRS, 
&c , and for Frank Crisp, Esg, LLB, BA, &c, &o z5 i 2 

TRADE SUPPLIED WITH PRISMS 


SCIENCE AND ART DEPARTMENT ' 


50 PER CENT GRANT FOR THE PURCHASE OF STANDARD 
COLLECTIONS AND APPARATUS FOR TEACHING GEOLGGY 
AND MINERALOGY NEW LISTS and FORMS on which the e 
Application is to be made supplied by . 
THOMAS J DOWNING, 
Geologist, &¢ , 


38, WHISKIN STREET, LONDON, EC (over Quarter of a Century) 
SKELETON OF FROG carefully pre- 


pared, 4s , post free 
E WADE WILTON, Northfield Villas, Leeds bad 


EDWARD WARD, 


Preparer of Aticroscofic Shides and of Mounting Media 
WHOLESALE AND RETAIL 
249, OXFORD STREET, MANCHESTER 
(Nearly opposite Owens College) 
Speciality-—Slides of Volcanic Dust from the Krakatoa Eruption, rs each, 
Post Free, 1s 2d 
UNMOUNTED OBJECTS FOR AMATEURS IN SERIES AT 2$ EACH SERIES 
List on Application 


AMATEUR 
PHOTOGRAPHY. 


AMATEURS SUPPLIED 
WITH ALL 
NECESSARY APPARATUS— 


DRY PLATES, CHEMICALS, &c. 














A GREAT BOON TO AMATEURS. 


Photographic Apparatus and Materials of the Highest Quality supplied 
at City Prices from 
THE PHOTOGRAPHIC ARTIST’S STORES, 
43, CHARTERHOUSE SQUARE, EC. 
-(Close to Aldersgate Station) 


COMPLELE TOURISTS’ OUTFITS; EVERY REQUISITE 
New Illustrated Price List 6 Address the MANAGER 


TIME BY TRANSIT. 


TRANSIT INSTRUMENTS OF BEST QUALITY. 


£7 tos. od, $9 17s 6d, and £13 138 od. 
instruments sent on Approval 


Latimer Clark’s Manual of the Use ofetife 
Transit Instrument for obtaining Correct Time, rs , Treatise, ss , and 
Tables by which any Person may obtain Accurate Time by a Simple 
Observation wzthout calculation 2s 6d per annum 

PAMPHLET FREE ov APPLICATION ° o 
A J. FROST, 6, Westminster Chambers, Victoria Street, SW œ 


FERNS A SPECIALITY. 


The largest and most profusely ILLUSTRATED CATALOGUE 
of FERNS ever published, containing much valuable information, many 
Synonyms, numerous Descnptions, and copious yet simple ‘‘ Hints of 
Fern Culture” , representative of our IMMENSE STOCK of FERNS, 
which is probably the largest in the World, surtable for STOVE and 
GREENHOUSE cultivation, for OUTDOOR FERNERIES, ande 
other purposes @ 


May be had on application PRICE ts 
ABRIDGED CATALOGUE OF OVER I000 SPECIES AND 





VARIETIES sa pST FREE ai 
W. & J. BIRKENEEAD,. 
FERN NURSERY, SALE, MANCHESTER. . 
‘ > è 
a ° 
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“MEETING © 


OF THE 





—_ Cidh Pnice 7s 6g 
YEAR-BOOK OF THE SCIENTIFIC 


AND 


LEARNED SOCIETIES 
. OF GREAT BRITAIN AND IRELAND 


CompPILED FROM OFFICIAL Sources First Issue 
Givjng an Account of oyer 500 Societies engagec in the following Departments 
of Research — 

§x Science Generally §2 Mathematicsand Physics §3 Chemustry and 
Photography §4 Geology, Geography, and Mineralogy §s§ Biology, m- 
cluding Microscopy and Anthropology $6 onomic Science and Statistics 
§7 Mechanical Science and Architecture §8 Naval and Military Sctence 
$9 Agriculture and Horticulture. § ro Law §1: Medicine §1x2 Litera- 
ture §13 Psychology §14 Archzology 

With Appendix comprising a List of the Leading Scientific Societies 
throughout the World 

“The ‘YEAR-Book’ will be found .NVALUABLE to all engaged m the 
pursuit of Science "——Western Mercury 


London CHARLES GRIFFIN & CO., Exeter Street, Strand 


THE AUTOTYPE COMPANY, 
74, NEW OXFORD STREET,,WC 
THE AUTOTYPE FINE-ART GALLERY displays 


a noble collection of Facsimiles from the Drawings of the Great Masters 
preserved ın the National Galleries of Europe, with a choice selection 
from the Works of Contemporary Artists—Poynter, RA, Dyce, RA, 
Ford Madox Brown, Burne Jones, Rossetn, F Shields, H Schmalz, 
Cave Thomas, P G Hamerton, &e 

SIR JOSHUA REYNOLDS —284 Examples of this 
Master from rare Prints in the British Museum, including 39 Subjects 
now in the Grosvenor Gallery Exhibition 

To adorn at little cost the Walls of Home with Artistic 
Masterpieces, visit the AUTOTYPE FINE-ART GALLERY, 74, 
New Oxford Street, W C 

AUTOTYPE in RELATION to HOUSEHOLD ART, 
with 3 Illustrations, 21 pp , free to any address 

Fine-Art Catalogue, 124 pp , price 6d post free 
THE AUTOTYPE COMPANY 


TURNER'S *“LIBER STUDIORUM,” 


Reproduced in Facsimile by the AUTOTYPE Process, and accom- 
pamed with Notices ofeach Plate * 


— By the Rey STOPFORD BROOKE, M A 
Publishing in Three Volumes, each contaimng Twenty-four Illustrations 





e 


price Four Guineas per Volume Vol II now ready, containing — 
The Story of Europa Inverary Pier Lauffenbourgh 
Bridge im Middle Dıs- Inverary Castle and Calais Harbour 

tance Town Coast of Yorkshire 
Woman with Cymbals Flint Castle Ruzpah 
Hindoo Ablutions Stack-yard and Horses Watercress Gatherers. 
B nneville Savoy Farmyard with Coch Juvenile Tricks 
Source of the Arveron Fifth Plague of Egypt St Catherine Hull 
Alps from Grenoble Greenwich Hospital Morpeth 
Ben Arthur Interior of a Church 


Detached Plates of this Edition of the ‘‘ Liber,”’ with the Commentary 
appertaming, are sold at 3s 6d each 


Publishers The AUTOTYPE COMPANY, LONDON , Henry Sotheran 
& Co , London and Manchester 


THE FAUNA AND FLORA OF PALES- 


TINE By H B TRISTRAM, LLD, DD, FRS, Canon of 
Durham With Illustrations Quarto, pp 452 Price Three Guineas 
Pnnted for the Committee of the Palestme Exploration Fund, 1, Adam 
Streeg, Adelphi May be had of all booksellers 


SOME PROPOSITIONS IN GEOMETRY 


By JOHN HARRIS Part First Elementary Propositions Part 
Second Tnisection of the Angle by two distinct methods Part Third 
goatee and Lunar Analysis Part Fourth Duplication of the Cube 

art Fifth Geometrical Quadrature and Rectification of the Circle 
Quarto Thirteen Shillings and Four Pence 


WERTHEIMER, LEA, & CO, Circus Place, London Wall 
Now Ready, 8vo, Sewed, 42. 6d , Cloth, 5s 


A LIST of the DIORNAL RIRDS of PREY. 


With References and Annotations, also a Record of Spectmens Pre- 
rath oa ane N@rfolk and Norwich Museum By JOHN HENRY 


JOHN VAN VOORST, 1, Paternoster Row 


The CHEMISTRY af the SECONDARY 


BATTERIES of PLANTÉ and FAURE By J H GLADSTONE, 
Ph P, F RS , and ALFRED TRIBE, F Inst C, Lecturer on Che 
e mistry at Dulwich College Crown 8yo 2s 6d 


MACMILLAN e& CO, London. 





tae 


> 
With Six Colgured Maps Demy 8v0; Cloth, 245 


THE WATER SUPPLY 
ENGLAND AND-WALES: 


ITS GEOLOGY, UNDERGROUND CIRCULATION, 
SURFACE DISTRIBUTION, AND STATISTICS 


By CHARLES E DE RANCE, ° 


Assoc Inst CE, FGS , Memb Soc Arts, Hon Memb Manchester 
Geol. Soc , Secretary of the Underground Weer Committee of the Brush 
Associazion , of H M ’s Geological Survey of England and Wales 


Ihe work incorporates the Census Figures of 1881, and @ites the Acts of 
Parl ament under which the carious Waterworks are carried out 


“Mr De Rance’s book may be regarded as a digest of the Reports of the 
Rivers Pollution Commuissior, with a considerable amount of original matter, 
obtained by specal inquiry pursued with much industry All @heeapver sys 
tems are described, and 215 catchment basins are especially eyamined 
Tus volume must prove very useful "—A thenæum 


“ Should te pcssessed by every local authority in the kingdom 7 
Metropolitar 
Londan EDWARD STANFORD, 55, Charing Cross, § W 


INDIAN NATURAL HISTORY 
Just Publhshed, Imperial 16mo, Illustrated® 18s e, 


NATURAL HISTORY of the MAM- 


MALIA of INDIA and CEYLON ByR A STERNDALE, With 
170 Illustrations s 


Knowledg: -—“‘Is the very model of what a popular Natural History 
should be Its descriptions are excellent, and are well supplemented by Fhe 
very numeraus Hustrations which accompany them Should form part of 
De kit of every one, be he soldier or civilian, who may visit our Indian 

mpuire ” ° 

Nature —‘' An amusing work, with good illustrations, to which residents 
in India møy nave recourse for the identification of the principal mammals ” 

Free Press —* It is certa nly the most able, exhaustive work yet pubhshed 
on the subject of Indian Mammalia ” 

Feld — The introduction of personal reminiscences heightens the readable 
character of the description The work will be welcomed by the general 
reader who 3s fond of natural history ” 


Second Edition, Imperial xémo, Illustrated 8s 64 * 


The TRIBES on my FRONTIER: dn 


Indian Naturahst’s Foreign Pohcy By EHA With 70 Illustrations 
by F C Macpar 


Academy -= It has the brevity which 1s the soul of wit, and aglelicacy of 
a‘luston which charms the literary entie ” 
Westminster Review ~-‘It 1s a book to be read, and has the advantage 
of needing no preliminary knowledge of natural history for its emoyment ” 
Atheneum —‘ The book contains many curiqus httle trais of animal 
character and habits, the results of a close and sympathetic observation ® 
Fuld —" It is a very clever record of a years observations round the 
bungalow in ‘ Dustypore ’” 
Allen's Indian Marl —“ A most charming series of sprightly and enter- 
taining essays on what may be termed the fauna of the Indian bungalow 
We have no doubt that this amusing book will find its way into every 
Anglo Indian’s hbrary ” bg 
wowledge ~~‘ This 1s a delightful book, irresistibly funny m deseription 
and illustranon, but full of genuine scence tap We must confent our- 
aii mu he remark that there is not a glull or unmstyactive page in the 
whole book ” 
ee Renew — Fullof acMlrate and unfamiliar observation, brightly 
tol 
Chambers’ Journal —'' We have to thank our Anglo-Indian naturalist for 
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e fying ether 10, 15, 20, or 30 diameters, 18s 6d each power 
Detailed Price Lists of Field Glasses, Magic Lanterns, &c , on Illustrated description sent free. 
è gPhlecation JOHN BROWNING, 63, STRAND, LONDON, W C. 
VTE SII EE DO ELE AGN E ene E ee Va EESE ‘ee i recessions hse bf nara Ree ih de taper ae aniieiaflcc e Sentara 
MAPPIN & WEBB’S | STANDARD METEOROLOGICAL INSTRUMENTS 
qa == FO oo 
a a , CHESTS A, ` NEGRETTI 
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Sunshine Recorder. 
With Adjustments forwwany 






PLATE 
CUTLERY 








COMPLETELY Latitude. 
FITTED. PRICE £12 12s od.e 
, ly of Divided Papers, fi 
All Sizes in Stock re A Supply a e 
ents A A oe fi rns od 
pene ee ee Iustrated Price Lists Post 
DETAILED LIST a eee wstrated Price Lists Los 
FREE SRU cen Pe. Free ~ 
ETE NEGRETTI &. ZAMBRA, ° . 
OXFORD STRE&T, WEST END, AND Opticians and Scientific Instrument Makers . 
MANSION HOUSE BUILDINGS, CITY, To Har MAJESTY THE QUEEN, e; 
LONDON. HOLBORN VIADUCT, , | 
MANUFACTORY—The Royal Plate and Cutlery Works, SHFFFIELD 45, CORNHILL, & 122, REGENT STREET, LONDON. 
e 
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ST THOMAS’S HOSPITAL MEDICAL 
j e SCHOOL 


* ALBERT EMBANKMENT, LONDON, S E 


P 
The WINTER SĦSSION of 1884 85 will commence on OCTOBER 1, 
when an Introductory Address will be delivered by Sw J RISDON 
BENNETT, MD,FRS,at3pm 
TWO ENTRANCE SCIENCE SCHOLARSHIPS of £100 and £60 
resf@etively open to all first year Students, will be offered for competitione 
®The Examination will be held on the 6th, 7th, and 8th of October, and the 
subjects will be Chemistry and Physics, with either Botany or Zoology, at 
the option of Candidates 


Spectal Classes are held throughout the year ‘or the “PRELIMINARY 
SCIENTIFIC” and “INTERMEDIATE M B” Examinations of the 
UNIVERSITY of LONDON 


All Hospital Appointments tre open to Students without extra charge 


Scholarships and Money Prizes of considera ole value are awarded at th 
Sessional Examinations, as also several Medals 


The Fees may be paid in one sum or by mstalments Entries may be 
made to Lectures or to Hospital Practice, anc special arrangements are 
mide for Students entering in their second or subsequent years, also for 
Dental Students and for Qualified Practitioners 

Several medical practitioners and private famulies residing in the neigh 
bourhood receive Students for residence and superviston, and a register of 
appigved lodgings 18 kept in the Secretary s office 


Prospectuses and all particulars may be obtained from the Medical Secre- 
tary, Mr GEORGE RENDI E 


W M ORD, Dean 


ST BARTHOLOMEW’S HOSPITAL 
AND COLLEGE 


The WINTER SESSION will begin on Wednesday, OCTOBER 1, 1884 

Students can reside in the College within the Hospital walls subject to the 
College Regulations ‘The Hospital comprises a service of 750 beds, in- 
cluding 75 for Convalescents 1t Swanley —for further Particulars apply 
personally or by letter to the Warden of tne College, St Bartholomew's 
Hospital, E C 

A Handbook forwarded on application 


ST. BARTHOLOMEW’S EOSPITAL 
AND COLLEGE. 


OPEN SCHOLARSHIPS IN SCIENCE 


Two Scholarships of the value of £130 each, tenable for one year, will be 
competed for on Septembergs, and three succeeding days One of the 
value of £130 w ll be awarded to the best Candidate at this Examination 
under Twenty Years of Age, 1f of suffiment merit. For the other, the Candi- 
dates must be under Twenty-five Years of Agr 

The Subjects of Examination are Physics, Chemistry Botany, Zoology, 
and Physiology (no Candidate to take more than Four Subjects) 

The Jeaffreson Exhibition will be competed for at the same time The 
Subjects of Examimation are Latin Mathematics, and anv two of the 
three following Languages, Greek, French, and German ‘This 1s an open 
Exhibition of the value of £50 

Candidates must not have entered to the Medical or Surgical Practice of 
any Metropolitan Medical School 

The successful Candidates will be required to erter at St Bartholomew’s 
Hospital in the OCTOBER succeeding the Examination, and are eligible for 
the other Hospital Scholarships 

For Particulars application may be made to the Warden of the College, 
St Bartholomew’s Hospital, E C À i 


ST. BARTHOLOMEW’S EOSPITAL 
AND COLLEGE. 


CLASSES for the UNIVERSITY of LONDON MATRICULATION 
e¢ EXAMINATION 


Two Classes are held at St Bartholomew’. Hospital in each year for the 
convenience of Gentlemen who are preparing fer the Matriculation Examt- 
nation at the University of London—from October to January, and from 
March to Jane® Fee for the Course of Three Months, 410 108 


3 PREĻI MINARY SCIENTIFIC EXAMINATION 


A Class 1s held in the Subjects required for the Preliminary Scientific Ex- 
amination, and includes all the Subjects and Practical Work, as follows — 


Geneng! Biology—-T W Shore, M B, BSc Lond 

Chemistry—H E Armstrong, PhD, FRS 

Mechanıcal and Natural Philosophy—F Womack, B Sc , Demonstrator of 
Natural Philosophy to the Hospital 


Fee for the whole Course (to Students of the Hospital), £8 8s , to others, 


Lro Ios 
FIRST and SECOND MB EXAMINATIONS 


5 Special Classes 1g#the Subjects required for these Examinations are held by 
the Lecturers Fee Gn®usive), £7 7s 
These Classes are not confined to Students of the Hospital 


ST GEORGE’S HOSPITAL 
MEDICA SCHOOL, 


° ® HYDE PARK CORNER, W 


Phe WINTER SESSIQN will cSmmence on WEDNESDAY, October r, 
with an Introductory Address by Dr Champneysatapm A Prospectus of 
the School and further information may be obtained by personal application 
between 1 and 3 pm, or by letter addressed *o he Dean at the Hospital 
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LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 


s 

who has Jast week sent out to his subscribers the new British Entomostrica, 
Bythotrephes Cederstromu, and Holopedium gibbegum, with drawings apd 
deserptions He has also sent out Cristatella mucedo, Cordylophora lacustris, 
Pedahon mira, Leptodora hyalina, Conochilus volvox Volvox globator, &c 

Weekly Announcements will be made in this place of Organifms T B 1s 
supplying e 

Specimen Tube, One Shilling, post free 


Twenty-six Tubes tn course of Six Months for Subscripiton of £1 18 g 
or Twelve Tubes for 10s 6a 


Pertfolto of Drawings, Ten Parts®rs each 


UNIVERSITY COLLEGE, LONDON. 


The Session of tas Faculty of Medicine commences on October1 Intro 
ductor, Lectureatgpm by Dr W R GOWERS The Session of the 
Faculties of Arts end Laws and cf Science (including the Indian School and 
the Departments cf Applied Science and Technology and of thegFine Arts) 
begins on Octobe- 2 Introductory Lecture at 3 pm by Prof? © T ° 
ee CB Instruction 1s provided for Women in Arts, Baws, and 

cience. 

Prospectuses and Regulations relating to Exhibitions, &e (value £2000), 
may be obtained frem the College, Gower Street, W 

‘Lhe Exammaticrs for Andrews Entrance Prizes (Languages and Science) 
and for Medical snd (Gilchrist) Engineering Entrance Exhibitions begin 
September 25 

The School Reovens Septemter 23 

The College 1s cose to the Gower Street Station 

TABFOURD ELY, MA, Secretary 


NORMAL SCHOOL OF SCIENCE AND 
ROYAL SCHOOL OF MINES, a 
SOUTH KENSINGTON AND JERMYN STREET 

Deas —Proressor T H Hux vey,sP RS 


į SESSION 1884 85 


From the rst October 1884, ull about the middle of June 1885, the Labora 
tories will be open to Students in the followmg Sciences — 


CHE ISTRY AND AGRICULTURE 
PHYSICS @ 
® BioL_ocy be 
‘ GEOLOGY 
TAECHANICS AND®MECHANICAL DRAWING ® 
LWETALLURGY, MINING, AND ASSAYING . 


The followmg Courses of Lectures will be given durtng the Sesston — 
Physics, Professor Guthne, F RS, rst Oct 1884, Principles of Agriculture, 
J Wnghtson, Esq, rst Oct , Elementary Biology (Ammals), Professor 
Huxley, PRS 3thOct , Metallurgy, Professor Chandler Robert F RS, 
8th Oct , Elementary, Organic and Inorganic Chemistry, Professor P, 
Frankland, F R § , 3rd Nov , Mining, Professor Warmington Smyth, FRS, 
xoth Nov , Astrcnomical Physics, J Norman Lockyer, Esq, ERS, 13th 
Jan 1885, Elementary Biology (Plants), F O Bower, Esq, sth Fab , 
Elementary Geology, Professor Judd, F RS, 16th Feb , Zoology and 
Palzontology, Professor Huxley PRS, 16th Feb , Botany, F O Bower, 
Esq ,x6th Feb Sfechames, Professor T M Goodeve, M A, 16th Feb , 
Advanced Organm and Inorganic Chemistry, Dr F Jupp, CS, 16th Feb , 
Mireralogy, F F.utley, Esg , 9th Mach 

A Course of M'ne Surveying, conducted ty Mr B H Brough, will begin 
on the 16th Feb , 1885 

In addition to the above, Lectures will be given m the Physical Repart 
ment by Messrs Boys, Mitenell, Hoffert, and Captain W de W Abney, 
RE, FRS , w the Chemical Department by Drs- Hodgkinson and Percy- 
Frankland , in the Biological Depart@ent by Mr G Howes 

For further par-iculars apply tothe REGISTRAR, Normal School of Scierce, 
South Kensington 


KING’S COLLEGE, LONDON. 
DEPARTMEN’? OF ENGINEERING AND APPLIED SCIENCES 


NEW STUDENTS will be admitted on TUESDAY, September 30 

‘Lhe Course of Study provides_practical educatien for those who intend to 
engage in Engineering, Survey19%, Architectu@e, lelegraphy, and the higher 
branches of Chemical and Manu‘acturing Art e 

For the Prospectus apply, personally or by post-caM, to J W CUNNING- 
HAM, Esg , Secretary 


Eisen ae es ee 
CIVIL SERVICE COMMISSION.—Ex- 


amination for ASSISTANT EXAMINERSHIPS in the Patent Office 
(21 to 25), Angust 29 Salary £250 to £400 The date specified 1s the 
latest at which App§cations can lg received qThey must be made on 
forms to be obtained, with particulars, from the SECRETARY, Civil 
Service Cormmssion, London, S W 


HARTLEY INSTITUTION, 
SOUTHAMPTON . 


In the Departments of Gereral Literature, Science and Engineermg, and 
Prehminary Mecical Education, the Course of Instruction meets the require 
ments of Students preparing for Open University and other Scholarships m 
Science and Ma hematics, the, London University Intermediate B Sc and 
BA, &c,the Examinations for Woolwich® Sandhurst, and for Indian and 


Colonial appomtments e 
e è T W SHORE, Executive Officer 
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THE MIDDLESEX HOSPITAL 


The WINTER SESSION will open on WEDNESDAY, OCTOBER 3, 
with an Introductory Address by Dr Davip W Fay, BA 

The Medscal School, which has lately been considerably enlarged, pro- 
vides the most complete means for the Education of Students preparing for 
the University of London, the Colleges of Physicians and Surgeons, and the 
other licensing bodies Two Entrance Scholarships of the annual value of 
£25 and 470, tenable for two years, and an Entrance Science Scholarship, 
value £50, will be competed for on SEPTEMBER 29 and following days 

Further information m&y be obtained from the Dean or the Resident 
Medical Officer at the Hospital ANDREW CLARK, Dean 


SCIENCE MASTERSHIP or LECTURE. 


SHIP —ADVERTISER has had experience in teaching Science 
Would prefer post n@ occupying full nume Botany, Brology, Inorganic 
Chemistry, MechamyS, &c —-B Sc , 8, Lower Brook Street, Ipswich 

Pama aE Ls SPN aS 15 TBE 


KING EDWARD VI'S SCHOOL, BERK- 


HAMSTED, HERTS, 28 miles from Euston —27 School Scholar- 

ships four Exhibitions from the School Laboratory, heated 

Swimming Bath, Fives Courts, &c sgo? per Annum —Address, HEAD 
STER 


A CHOICE COLLECTION OF BIRDS’ 


SKINS, EGGS, BUTTERFLIES, MOTHS, &c, for Sale Cheap 
List Free Jonn EGGLISTON, 8, Park Place, West Sunderland 


FOR SALE. 


a 
CELESTIAL AND TERRESTRIAL 
; TELESCOPE 


(By T COOKE & SONS of YORK) 


With anch Object Glass, rr-feet Focal Range, Pancratic Eyepiece, 
Celestial Eyepiece, Time Dial and Quadrant, Finder with Rack and 
Pition Motion, Typpod Stand An exceptionally good Instrument, with 
very clear definition 


Also, 


LARGE TELESCOPE 


In Cast Iron Tube, with ro} inch Metal Speculum, working in Turned Steel 
Dises horizontally and pirallel with the Earth’s Axis, Finder, One Solar 
E; épiece, Mounted on Stone Pillar 

These Instruments will be sold cheap, for Cash + 

Apply to ‘‘ The Ofimal Receiver m Bankruptcy,” 45, Copenhagen Street, 


Worcester m e 


pe a a 


‘A GENTLEMAN LEAVING ENGLAND 


wishes to sell his GEOLOGICAL COLLECTION, contaming about 
1300 Specimens in tuned Deal Cabinet, 5 feet 1 inch hgh, with 
rr Shelves 22 X 37 Address W M, 9, Fountain Street, Manchester 


NOTICE TO ASTRONOMERS 


MR G CALVER pegs to state that he now eahibits at the International 
hibition, Crystal Palace, an EQUATORIAL with zo inch Speculum It 
15 a new arrangement with column pedestal, clock inside, the most complete 
and superior Instrument ever offered 

Also, shortly to be eahibited, an EQUATORIAL with 20} inch Speculum, 
with mounting, &c , suitable for large Instruments In these Instruments 
there ıs the most perfect and easy control over all the motions 


Full Particulars on applicatfon to 
C CALVER, Widford, Chelmsford 


» SCIENTIFIC ART. 

DIAGRAMS FOR SCIBNTIFIC LECTURES AND 
ILLUSTRATIONS FOR SCIENTIFIC WORKS 
Carefully and neatly executed from Descrptions, Sketches, or Objects, by 
MR W § DUNCAN, 22, Delamere @errace, Bayswater 


SCIENCE ANDART DEPARTMENT 


so PER CENT GRANT FOR THE PURCHASE OF STANDARD 
COLLECTIONS AND A®PARATUS FOR TEACHING GEOLGGY 
®AND MINERAL@GY NEW LISTS and FORMS on which the 
Apphcation is to be made supplied by 
THOMAS J, DOWNING, 
Geologist, Gc, e 
WHISKIN STREET, RONDON, EC (over Quarter of a Century) 


SKELETON, OF FROG | carefully pre- 


pared, 4s , post free 
E WADE WILTON, Northfield Villas, Leeds 
MINERALOGY AND GE OLOGY 
COLLECTIONS OF 300 SPECIMENS IN CABINETS, 
Specially adapted for Students and Teachers, price ges 


These Collections are used with success 
Kingdom Single 





Smaller Collections at same rate 
by nearly all geological science teachers ir the United 
Specimens and every requisite of 

JAMB§ R GREGORY, 
Geqogists’ Repository and Museum, 88, Charlotte Street, Fitzroy Square 
See new Lists of Collections, new List @ Apparatus, &e Established 22 


years in London. 
» 


C. D. AHRENS, >. . 
PRISM WORKER AND PRACTICAL OPTICIAN, 
36, GREAT RUSSELL STREET, LONDON, W 
= = » 
SPECIAL NOTICE—Ste the New Polarising Prism 


Can be used over any A & B Eyepiece Strongly recommended for Lantern 
Work, will take in any Object Also see the New Erecting Microscope 
Any Obyect-Glacs and any Eyepiece can be used with it It 15 the onlygw@y 
of seeing the Objects in their night shape and form Maker of the Largesy 
Nicol Prisms in existence for the Late W Spottiswoode, Esq, PRS, &c, 
&c , and for Frark Crisp, Esq, LLB, BA, &c, &c. 


TRADE SUPPLIED WITH PRISMS r} 


MINERALOGY AND GEOLOGY. 


Fine Russan ‘ SHERRY-COLOURED TOPAZES,” also the following 
newly-described Minerals — ` 
HERDERITE Maine, US A 

CUPRODFSCLOIZITE 
ZYGADITE Andreasberg 
And very good EMERALDS on MATRIX, UWAROWITE, EUCLASE, 
TANTALITE, KENGOTTITE, and PYRARGYRITE 
A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the 


same 
Lists on Application Hammers, Chisels, and Hammer Straps 


PRIVATE LESSONS AND EVENING CLASSES 
BLOWPIPE CASES AND APPARATUS Catalogues free 
SAMUEL HENSON, 

277, STRAND, LONDON, 
Opposite Norfolk Street 


NOTICE OF REMOVAL. 


THOMAS D. RUSSELL, 
Late of ESSEX STREET, STRAND, 
Has removed his extensive Collections of Geological, Petrological, M imera- 
logical, and Microscopical Specimens to more convement Premises at 
78, NEWGATE STREET, near the New General Post Office Address— 
THOMAS D RUSSELL, 
78, NEWGATE STREET, LONDON, EC 


DIAMONDS IN MATRIX. 


R C NOCKOLD, Diamond and Onental Stone Cutter and Dealer, has 
on Sale Specimens of the above, also Cut Precious Stones in all Colours 
Precious Stones valued and bought 

FRITHe SIREET, SOHO, W 


Mexico 


T2, 


A GREAT BOON TO AMATEURS. 


Photographic Apparatus and Materials of the Highest Quahty supplied 
at City Prices from 
THE PHOTOGRAPHIC ARTIST’S STORES, 
43 CHARTERHOUSE SQUARE, EC 
(Close to Aldersgate Station) 


COMPLETE TOURISTS OUTFITS EVERY REQUISITE 
New Illustrated Price List 62@ Address the MANAGER 


TIME BY TRANSIT. 


TRANSIT INSTRUMENTS OF BEST QUALITY 


£7 108 od, £9 178. 6d, and £13 13s od. 
Instruments sent on Approval 


Latimer Clark’s Manual of the Use of.the 
Transit Instrument for obtaining Correct Time, 1s , Treatise, 5s , and 
Tables by which any Person may obtam Accurate Time by a Simple 
Observation without calculation as 6d per annum 

PAMPHLET FREE ON APPLICATION , 
A J FROST, 6, Westminster Chambers, Victoria StPeet, S W, 





EDWARD WARD, 


Preparer of Microscopie Slides and of Meunting Media 
WHOLESALE AND RETAIL ô 
249, OXFORD STREET, MANCHESTER 
(Nearly opposite Owens College) 
Speciahty—S ides of Volcanic Dust from the Krakatoa Eruption, rs each, 
Post Free, 18 2d e 
UNMOUNTED OnjreTs FOR AMATEURS IN SERIES AT 2$ EACH SERIES 
Lest on Application 


HOW & CO.’S 


e 
Geological Transparencies fot The Lantern. 


Deseripuve Catalogue on Application 


WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
ANS MJNERALS 


HOW & CO’S POCKET MICROSCOPE LAMP, as 6d bad 


MICRO-PETROLOGY —Sectiong of Pitchstones® Obsidfans, Granites, 
Syenites, Diontes, Gabbros, Dolerites, But Tachyliues, Traehytes, 
Andesites, Porphyntes, Rl} yolites, Lavas, Ashes, Gneiss, Schists, Lin c- 

L] 


stones, &c prce rs 6d each, 
JAMES HOW & CO, 73, FARRINGDON STREET, LONDON 
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; PROCEEDINGS OF THE SOCIETY FOR 
2 $- EETING PSYCHICAL RESEARCH. 


OF THE 


BRITISH ASSOCIATION AT MONTREAL. 


Cloth Price 7s 6d 


YEAR-BOOK OF THE SCIENTIFIC 


e AND 


° LEARNED SOCIETIES 
OF GREAT BRITAIN AND IRELAND 


© COMPILED FROM OFFICIAL Sources First Issue 


Giving an Account of over 500 Societies engaged 1n the following Departments 
of Research — 


§x Science Generally §2 Mathematicsand Physics §3 Chemistry and 
Photography §4 Geology, Geography, and Mineralogy §5 Biology, m- 
cluding Microscopy and Anthropology §6 Economic Science and Statistics 
$7 Mechanical Science and Architecture 
$9 Agriculture and Horticulture 
ture 





§8 Naval and Miltary Science 
§xo Law § 11 Medicine §12 Latera- 

$13 Psychology §14 Archeology 
With Appendix comprising a List of the Leading Scientific Societies 

throughout the Worle 

“The ‘Year-Boox’ will be found INVALUABLE to all engaged in the 

pursuitef Science "Western Alercury 
London CHARLES GRIFFIN & CO, Exeter Street, Strand 





Now Ready, 8vo, Sewed, 4s 6a , Cloth, 5s 


A LIST of the DIURNAL BIRDS of PREY. 


With References and Annotations, also a Record of Specimens Pre- 
ewe me Norfolk and Norwich Museum By JOHN HENRY 


JOHN VAN VOORST, 1, Paterioster Row 


THE AUTOTYPE COMPANY, 
74, NEW OXFORD STREET, WC 
THE AUTOTYPE FINE-ART GALLERY displays 


a noble collection of Facsimiues from the Drawngs of the Great Masters 
preserved in the National Gallenes of Europe, with a choice selection 
from the Works of Contemporary Artists—Povynter, RA Dyce, RA., 
Ford Madox Brown, Burne Jones, Rossett, F Shields, H Schmalz, 
Cave Thomas, P amerton, &c 

SIR JOSHUA REYNOLDS —284 Examples of this 
Master from rare Prints in the British Museum, including 39 Subjects 
now in the Grosvenor Gallefy Exhibition 

To adorn at little cost the Walls of Home with Artistic 
Masterpieces, visit the AUTOTYPE GINE-ART GALLERY, 74, 
New Oxford Street, W C 

AUTOTYPE in RELATION to HOUSEHOLD ART, 
with 3 Illustrations, 21 pp , free to any address 

Fine-Art Catalogue, 124 pp , price 6a. past free 
THE AUTOTYPE COMPANY 


TURNER’S “LIBER STUDIORUM,” 


Reproduced in Facsimile by the AUTOTYPE Process, and accom- 
pamed with Notices of each Plate 
By the Rev STOPFORD BROOKE, MA 


Publishing m Three Volumes, each contammg Twenty-four [ustrations, 





price Four Guimeas per Volume Vol. II now ready, containing ~ 

The Story of Europa Inverary Pier Lauffenbourgh 

Bridge in Middle Dis- Inverary Castle and Calais Harbour 
tance Town - Coast of Yorkshire 

Woman with Cymbals Fint Castle Ruzpah 

Hindod Abjuteons Stack-yard and Horses Watercress Gatherers 

B.nneville Savoy Farmyard with Cock Juvenile Tricks 

Source of the Arveron Fifth Plague of Egypt St. Catherine Hill 

Alps from Grenoble Greenwich Hospital Morpeth 

Ben Arthur Interior of a Church 


* 
a pe PRtes of this Edition of the “Liber,” with the Commentary 
appertaining, are sqjd at 3s 6g each 

Pubhshers ‘The AUTOTYPE COMPANY, LONDON , Henry Sctheran 
& Co, London and Manchester 





a 


+ Now Ready Price 5s 


THE ELECTRICIAN’S POCKET-BOOK 
Being a Translation of HOSPITALIER’S * Formulaire Pratique de 
YElectniaen” With Additions by GORDON WIGAN, MA, Bar- 
rister-at Law, Member of the Society of Telegraph Engineers and 
Electricians 

*,* A Pygpectus sent, post free, on appucation to 
CASSELL & COMPANY, Luurep, Ladgate Hill, London 





Now Ready Priceixs Post free, rs 2d 


PHOTOGRAPHY FQR AMATEURS. a 


* Non Technical Manual for the Use of All By T C HEPWORTH, 
Lecturer # the le Royal Polytechnic Institution Illustrated x 
Thie Work gives full instruction to Amateurs how to take eda Sie ean 
both Landscapes and Portrait# and shows how simple the art has now become 
since the introduction of the latest improvelnents 


CASSELL & COMPANY, Limrrep, Ludgate Hill, London 


ui 


PART VI JULY 1884 PRICE zs 6d e 


CONTENTS PAGE 
I Third Report of the Literary Committee— s 
Theory of Apparitions Part I 109 
II Secord Report of the Committee on Haunted Houses, &c ® 137 
III Opening Address az the Eighth GeneraleMeeting By the 
PRESIDENT 152 
IV Fourth Report of the Literary Committee— 
A Theory of Apparitions Part II 15$ 
V Opening Address at the Ninth General Meeting By „Prof 
BALFOUR STEWART, F RS e 187 
VI An Account of some Expermments in Though Transference By 
Prof OLIVER J LODGE, D Sc id 189 
VII An Account of some Expe.ments in “Mesmensm By ED 
MUND GURNEY 20 
VIII Diagroms Illustrative of Thought Transference 207 
List of Members and Associates i 


; London TRUBNER & CO, Ludgate Hill eS ee 


INDIAN NATURAL HISTORY 
Just Pubhshed, Impenal x6mo, Illustrated 18s 


NATURAL HISTORY of the MAM- 
MALIA of INDIA and CEYLON ByR A STERNDALE With 


170 Illustratiens e 

Knowledge —“Is the very model of what a popular N@ural History 
should be Its descriptions are excellent, gnd are well supplemented by the 
very numerous illustrations which accompany them Should form part of 
the kit of every one, be he soldier or civilian, who may visit our Indian 
Empire ” ‘ 

Nature —“ Ar amusing work, with good illustrations, to which residents 
in India may have recourse for the identification of the principal mammals ” 

Free Press — 1t 15 certainly the most able, eahaustive work yet published 
on the subject of Indian Mamma) ” 

Field —“* The mtroduction of personal reminiscences heightens the readable 
character of the descmption The work will be welcomed by the general 
reader who 1s fora of natura. history ” e 





Second Edition, Imperial 16mo, Ulustrated 8s 6d 


The TRIBES on my FRONTIER: an 


Indian Natérahst’s Foreign Pohdty By EHA With 70 Illustrations 
by F C MACRAE 

Acadenty — lt has the brevity which 1s te soul of wit, and a deheacy of , 
allusion which charms the l terary critic ” 

Westminster Kevrew — “Vt 1s a book to be read, and has the advantage 
of needing no preuminary knowledge of natural history for its entoyment ” 

Atheneum —' The book contains many curious little traits of ammal 
character and haluts, the results of a close and sympathetic observation®’ 

Field —" It is a very clever record of a year’s observations round the 
bungalow ın ‘ Dustypore ’” 

Allen's Indian Mal —“‘ A most charming senes of sprightly and enter- 
taining essays on what may be termed the fauna of tħe Indian bungalowe 

We have no doubt that this amusing book will find its way into every 
Anglo Indiar’s library, ” 

Knowledge — Thisis a delightful book, irresistibly funny in description 
and illustration, but full of genuine science too We must content our- 
selves with the remark that there 1s not a dull or uninstructive page in the 
whole book ” s 
Saturday Revrew — Ful@@f accurate and unfamiliar observation, bnghtly 
told ” 
Chantbers Jounal —‘ We have to thank our Rnglo-Indian naturalist for 
the del ghtful book vhich he has sent home to®his countrymén m Bnitain 
May he hve to give us another such” © 


London. W THACKER & CO, 87, Newgate Street 


Júst Published Price 3s e 


THE ELEMENTS @F EUCLID, 


Booxs I ro VI 


e 
With Deductions, Appendices, afd Historical Wotes, by J S MACKAY, 
M A, FRSE, Mathematical Master in the Edinburgh Academy 


W &R CHAMBERS, 47, Paternoster Row, London, and Edinburgh 
R. FRIEDLANDER & SOHN,° 
BERLIN, NW CARLSTRASSE zz 


Yow Ready, Wol Iof a ; 
ORNITHOLOGIE DU PEROU. 





PAR 
° LADISLAS eTACZANOWSKI , 


r Volume of 54x Pages, Royal 8vo Price r7s 


The Work will be completed in three volumes, the second volume 3s in the 
press The Author, Keeper of the Museum of Natural History m Warsaw, 
which 1s 1n possession of the nches Collection of Peruvian Birds (more than 
1000 species), has examined and compared all other Collections, and has thus 
been enabled to comp le the first gengral Ornithology of Peru, complete %s5 
far as it .s known to this day 


tia m | 
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SUBSCRIPTIONS to “ NATURE.” 
Yearly es 28 s 
Half-yearly e ete, g . 14 ő 

* Quarterly, æ .... os 9 6 


To the United States, the Continent, and all places 
within the Postal Union :-— 


s d 
Yearly . s.. s» « 30 6 
* Half-yearly pa Ea . I5 6 


Quarterly . . . 8 


CHARGES fon ADVERTISEMENTS 


Three Lines in Colum 2s 6d od per Line after, 


a, 


S 
One-Eighth Page, or Quarter Column . o8 


6 

Quarter Page or Half a Column .. II5 0 

o Hak a Page, or a Column . 350 
Whole Page 6 6 


o 
Post Office Orders payable to MACMILLAN & CO 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


OWENS COLLEGE, VICTORIA 


UNIVERSITY, MANCHESTER. 
. SESSION 1884-85 

I DEPARTMENT OF ARTS AND Law® 

Ii DEPARTMENT OF SCIENCE AND ENGINEERING 

Candidates for admission in these Departments must not be under 14 Years 
of Age, and tħose under 16 will be required to pass an Entrance Examination 
m Feglsh, Arithmetic, and Elementary Latin, to be held on October 3 

III DEPARTMENT or MEDICINE AND SURGERY AND OF DENTAL SURGFRY 

Students are required before entering to have passed either the Entrance 
Examination in Arts, or the Preliminary Examination in the Victoria Uni- 
versity, or some other of the Preliminary Examinations prescribed by the 
General Medical Council à 

IV DEPARTMENT ror WomEn (223 Brunswick Street) 

The SESSION in DEPARTMENTS I, I, and IV will commence on the 7th, 
and in III on the xst October 

V EVENING CLASSES 

The SESSION will COMMENCE on October 13 » New Students will be 
admitted on October 8, 9, and ro between 6 $ and 9 pm æ 

Entrance Exhibitions and Scholarships are offered to be competed for by 
Male Students in Classics, Greek Testament, Mathematics, English, and 
History , and also a Dauntesey Medical Scholarship, value 4100 Four 
Scholarships of the value of £20 per annum, tenable for Three Years, m the 
Department for Women, have also been founded, of which Two are open to 
general competition, and two may be competed for only by Pupils m the 
Manchester High Schoo! for Girls 

Prospectuses of the several Departments may be obtained at Mr Cornisn’s, 
Piccadilly, Manchester, and they will be forwarded from the College on 
application -T HOLME NICHOLSON, Registrar 
pap app pr 1 OO O pp Pp er ph 


° MINERALS AND STONE 
IMPLEMENTS 


Mr BRYCE-WRIGHT begs to call the attention of his Chents and the 
Public to his large series of 


MINERALS AND TONE IMPLEMENTS, 


from which smgle specimens can be selected 
Elementary Collections of Mingrals, Fossils, and Rocks from £1 upwards 
N B—These Collgctions cbtaineyg the Prize Medal, 1862 


GEMS AND PRECIOUS STONES @F EVERY DESCRIPTION 


BRYCE-WRIGHT, 


Mineralogist and Expert in Precious Stoyes, 
204REGENT STREET, LONDON, W 


FERNS, A SPECIALITY. 


gO 

Thg largest and most profusely ILLUSTRATED CATALOGUE 
of FERNS ever published, contaming much valuable information, many 
Synonyms, numerous Descriptions, and copious yet simple ‘‘ Hints on 
Fern Curture ” ,@epresentative of our IMMENSE STOCK of FERNS, 
which 1s probably the largest inethe World, spita®le for STOVE and 
GREENHOUSE cultwwation, for OUTDOOR FERNERIES, and 
other purposes ‘ 

May be had on apphcaton PRICE 1s 


ABRIDGED CATALOGUE OF OVER 1000 SPECIES AND 
VARIETIES POST FREE 


W. & ‘J. BERKENHEAD, 
FERN NURSERY, SALE, MANCHESTER. 


Mr. WM. LEIGSTON JORDAN will 


(D Va be in London in November, and ready m make engagements for 
Evening Lectures on the New Pnnciflew of Natural Philosophy — 
ae care of Mr Davin Bocuse, 3, St Martin’s Place, London, 
y 
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LIGHTNING CONDUCTORS ° ° 


Experience, accumulated since the time of Renjamin®Franklin, proves 
conclusively that a Conductor made of Copper of adequate size 1s the Lé@st 
of allapphances for the protection of every déscription of building from the 


destructive effects of lightning ° 
NEWALL & COS 
" 
a 
PATENT e 


COPPER LIGHTNING CONDUCTOR, 


As apphed to all kinds of Buildings and Shipping ın all parts of the wfrld 
with unvarying success is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public 


R S NEWALL & CO., 
130, STRAND, WC , 7, NEW QUAY LIVERPOOL; 
68, ANDERSTON QUAY, GLASGOW 
MANUFACTORY—GATESHEAD-ON-TYNE. 


H & E J DALE, 
MANUFACTURING OPTICIANS 
AND ELECTRICIANS i 


ee 


PATENT MULTIPLEX CAMERA to carry 
13 Dry Plates 
A PERFECT APPARATUS FOR TOURISTS 
(Cheaper and better than Double Backs) 
Illustrated Circular Post Free 
Complete Photographic Sets of High Quality, 
with Multiplex Camera, from £s 5s 
Illustrated Catalogue, 4 Stamps Electric 
Catalogue (100 pages), 4 Stamps 


Prize Medal, Calenita 26, Ludgate Hill, London, EC 


SANDERSON & Oo., 


Sole Inventors of the Solid Copper Tape 


LIGHTNING CONDUCTOR 


In Continuous Lengths without Joints, as supplied, by them to Her Mayesty’s 

Government and the Colones, the Italian Government the Argentine Re- 

public, and other Foreign Governments , the Royal Courts of Justice, Strand, 
-he Houses ofgParhament, &c 

Chimney Shafts Repaired, Hooped, Raised, Pointed, or Straightened with- 

out Stoppage of Works Lightning Conductors Inspected and Tested by 

Experienced Electricians Electric Bells, Speakınf Tubes, &c , fitted on 
the most Improved Principles 


LEADENHALL HOUSE, 101, LEADENHALL STREET, EC 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4r 7d. POST FREE 


A CATALOGUE OF GHEMIGAL APPARATUS, 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE æ 
Demy Svo, 480 pp , Illustrated with 1,600 Woodcuts, 
Most Complete and Cheapest List of Apparatus 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
T ONDON, W.C ° 


THE BREWERS’ GUARDIAN : 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters 
Review or THE MALr ann Hop Trapss, AND Wire AND Serrit TRADE 
RECORD 
The Organ of the Country Brewers bd 
“The Brewers’ Guardian’? 1s published on the evenings of every alternate 
Tuesday, and 1s the erly Jauráal offictally connected with brewing interests 
Subscription, 16s 67 per agnum, post free, dating from any quarter-day e 
Single Copies, rs each Registered for transmission abroal 
Offices—5 Bond Court, Walbrook, Londo®, E 


RP" ae fo ape eT gh Uy, i‘ kaa 
HOLLOWAY PILLS E 
ce A 7 i h “ie, cr ea % oe ne ab aS a MEDICINE 
Is a Certain Cure for all Disorderseof the LIVER, STOMACH, 
AND BOWELS. A Great PURIFIER ùf the BLOOD; a 


Powerful Invigorator of the System, ın cases of WEAKNES! 
AND DEBILITY, and is unequalled in Female Complaints, a 


oh 
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f 4 o LAN a EN ea SS" COP Le. e 


In Casks, 12/6 per 9 gals In Bottle, 3/3 per doz Impl Ptg**. 


* Bottles charged 2/- per doz, and allowed at the same rate if returned, but they 


must be paid for with the Beer 








' WALL PAPERS FRE 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stajners, 
ARE THE ORIGINAL MAKERS OF z 
ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic, 
Sole Address--110, HIGH STREET, MANCHESTER SQUARE, LONDON, W, 


May be obtained of all Decorators 
Award of Merit, International Medical and Sanitary Congress 


Neither sugar, saccharum, nor any of the many new Brewing Materials are used in À 

An i the manufacture of the “S N ” Stout, it is Brewed entirely from the finest Malt and QB 

Raapa Hops, it is, too, more hopped than Stout 15 generally, therefore, besides being very HW 

ow gy Nutritiots, it is an excellent Tome and particularly sted ‘or mvalids, ladies nursing, or § 

any one requiring a good strengthening beverage 
and very much recommended by Megica: men, 


WAETHAM BROTHERS, 
THE “HALF GUINEA” ALE BREWERY, LONDON, SW 


E FROM ARSENIC. 


+ 


Special Prize Medal, Sanitary In®titute 
Silver Medal, National Health Society, 1883. 








Pe ene = 


It i a “Sound Nutritious” Tonic, 





( 
EAN VE LY AND P EA I, 
[By Appointment to the Royal Institution of Great Britan, | 
SUCCESSORS TO W LADD & CO., e m 
BEAK STREET, REGENT STREET, LONDON, W. . 


MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FO 
SCHOOLS, COLLEGES, OR PRIVATE RESEARCH °* 


SEH EXHIBIT AT HEALTH EXHIBITION, EDUCATIONAL SECTION, ROYML ALBERT HALL. 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE. 





COUES’ NORTH AMERICAN BIRDS ° 


KEY TO NORTH AMERICAN BIRDS. 


Containing a Concise 


Account of every Species gf Living and Fossil Birds at present known from the Continent north of the Mexican and United 


States Boundary, inclusive of Greenland Second Edition, Revised to date, and entirely Re-written 


With which are 


incorpoiated*General Ornithology, an Outline of the Structure and Classification of Bnds , and Field Ornithology? a Manual 


of Collecting, Preparing, and Preserving Birds 
Academy of Sciences Profusely Illustrated Demy 8vo 


By ELLIOTT COUES, M A., M.D, Ph D , Member of the National 


al 2s . [Wearly regdy 


MACMILLAN AND CO., LONDON. 





NORTH BRITISH AGRICULTURIST, 


the only Agricultural Journal m Scot'and, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the Unized Kingdom 
The AGRICULTURIS] 15 published eve~y Wecnesday afternoon in time 
fo. the Evening Mails, and contains Reports of all "he principal British and 


Insh Markets of the week 
ei he special attention of Land Agentsisd rected to the AGRICULTURIST 


as orè df the best existing papers for Advertis ng Farms to be Let and Estates 


for Sale 
Advertisers addressing themselves to Farmeis will find the AGRICUL- 
TURISI a first-class medium for reaching that Class 
Price a¢ By post 34d Annual Subscript on, payable m advance, 145 
Offices—377, High Street, Edimburgh, and 245, Queen Victoua Street, 


*London, EC 
Money Orders PAyable to CHARLES ANDERSON, Jun, Edinburgh 





On the 1st of every Month 


e JOURNAL OF BOTANY, 
BRITISH AND FOREIGN 
Edited by Javes Brirren, F LS, Bninsh Museum 
© CONTENTS —QOnriginal Articles by leading Botanists —Extracts, and 
Notices of Books and Memoirs -Articles ın Journals —Botantcal News — 


Proceedings of Societies 
Price rs 3@ Subscription for One Year, payable in advance, ras 


è London WEST, NEWMAN, & CO, % Hatton Garden, E C 
THE « HANSA,” 


Published since 1864 ın Hamburg, 1s the only independent professional paper 
in Germany dedicated exclusively to Maritime Objects Essays, Critiques, 
Reviews, Reports, Advertisements Strict e,e kept upon the development 
of Maritime Affairs in every respect Wery seccnd Sunday one Number in 
4to at legst , frequent supplements and drawings Subscription at any time, 
preceding numbeis of the year furgished subsequent y Price r2s for twelve 
nfonths Advertisementsgyd@ a line widely spread by this paper, considerable 
abatement for 3, 6, r2 months’ insertien Bu-iness Office Aug Meyer ard 
Ditchmann, Hamburg, Alterwall, 28 Edited by W von Frecpcn, MR, 
Hamburg, Alexander Street, 8 


wa 


LA SEMAINE FRANCAISE: a Weekly 


Newspaper and Review in the Fren@h Language Pohtics, Literature, 
Science, Art, Varieties, Notes Price ad , througn Booksellers, and at 


the Railway Bookstalls Office, 441, Strand, Wc r 


LA SEMAINE FRANÇAISK ; Journal, Français pour 
VAngleterre Politique, Lattérgture, Scrences, Arts, Variétés, Nouvelles, 
et Notes Un exemplare par la poste, eid , en timbres poste Abonne 
ment franco par la poste—-un an, ros xod , six mois, ss sd Prix zd 
chez tous les hbraires et aux gares des chemins de fer On s’abonne 
aux burei.s®, 441, Strand, Londres, W C 


LA SEMAINE FRANCAISE —“‘La Semaine Fran- 
çaise * hasbeen brought out in Longpn for the benefit of those Enghsh 
readers who may wish to study contemporary French from all po'nts of 
view, instead of confining their reading tq one particular Gallic print 
It certainly merits succe "—Graphicy 


LA SEMAINE FRANCAISE — The numbers before 
us are full cf good things It will be far better for most than any 
one of the best papers published in Pans itself We are much pleased 
with the character of 1t, and befieve ıt will be highly valeed im all those 
many households where French ts cultivated The printing 1s very well 
done "—QOxeen ; . 


TERMS OF SUBSCRIPTION — s d 

Three Months 2 9 
S e . H 

ix +? ae * + 5 5 

Twelve ,, Io Io 


POO payabletoA CrisTIN @ 
Publishing Office, 44% Strand, WC 
a ARR aaan 
In Fegp 8vo,®Price 3s 6¢ * 

ELEMENTARY LESSONS IN THE 
SCIENCE OF AGRICULTURAL PRACTICE By H TANNER, 
FCS,MRAC, Examiner in the Principles of Agriculture under 
the Goverrment Deparfinent of Scig@ce, sometime Professor of Agri~ 
cultural Science, Unwersity College, Aberystwith 
MACMEL@AN & CO , London. 
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Messrs. MACMILLAN & 60/8 NEW BOOKS. 


A NEW EDITION OF 


i LORD TENNYSON’S WORKS. ° l 


An entirely New Edition, corrected throughout by the Author, complete in Seven Vomes, extra fcap 8vo, price Five Shillings each 


A hited number of *Copres are printed on best Hand-made Paper Ordas for this Edition will be tak fi 
rate a los Od per Volume á P $ for th ziion will be taken, for Sets only, at ghee 





e 


The Volumes will be published 1s follows — 


Vol I—MISCELLANEOUS POEMS Ready | Vol V—ENOCH ARDEN and IN 
Vol * II’—MISCELlbANEOUS POEMS Ready MEMORIAM Oeiober 


Vol II --IDYLLS*°SF THE KING Ready Vol VI—QUEENMARY andHAROLD November 
Vol IV.—THE PRINCESS and MAUD September | Vol VII—THE LOVER’S TALE: &c December 


NEW NOVELS AT ALL THE LIBRARIES 


£ n A NEW NOVEL BY THE AUTHOR OF “JOHN HALIFAX, 
” Now Ready, 2 vols , Globe 8vo, price r2s | GENTLEMAN ” 


& MEDIASVAL ROMANCE 
By the Autho of “John Halifax, Gentleman” Ciown 8vo 5 


A NEW NOVEL BY MISS C M YONGE 


THE ARMOURER’S PRENTICES. By Cuartotre M. Yoncs, 


, Author of ‘ The Hen of "Redclyfie,” &c Two Vols Crown vo 12s [Next week 
A NEW POEM BY MR THOMAS WOOLNER, RA 


SILENUS : a Poem. By THomas Wootunsr, R.A, Author of “ My 


Beautiful Lady,” “ Pygmalion,” &c Crown 8vo 6s 


A poem whith will excite considerable interest and admiation, and sustain the author’s high position among the writers of 
contemporary verse ’ — Tames 


*BY REV E A ABBOTT, DD, AND W G RUSHBROOKE, ML 


THE COMMON TRADITION OF THE SYNOPTIC GOSPELS, in 


the Text of the Revised Version Ry EDWIN A ABBOTT, DD, formeily Fellow of St John’s College, Cambridge, 
and W G RUSHBROOKE, M.L, formerly Fellow of St John s College, Cambiidge Crown 8vo 3s 6a 


NOW READY, NEW PART (XIX ), SUMER IS ICUMEN IN to TIRARSI Png 3s 6d 


A DICTIONARY OF MUSIC AND MUSICIANS; 1450- 1884. By 


Eminent Writers, Enghsh and Foreign Edited by Sır GEORGE GROVE, DCL, * Director of the Royal College of 
Maisic, & Demy 8vo Vols I, II, and III Price 21s each 
Vol I A to IMPROMPTU Vol II IMPROPERIA to PLAIN SONG Vol III PLANCHE to SUMER 
ISICUMEN IN Demy 8vo, cloth, with Illustrations ın Music Type and Woodcut Also published in Parts Parts I 
e to XIV, and Part XIX , price 3s 6d each Parts XV , XVI , price 7s Parts XVII, XVIII, price 7s 
“Dr Grove’s Dictionary will be a boon to every intelligent lover of music ”—Satu7 day Renew 


MANUALS FOR STUDENTS NEW VOLUMES 


A TREATISE ON ORE DEPOSITS. By J. ARTHUR PHILLIPS, 


FRS,VPGS,8CS,M InsgC E, Ancen Élève de l'École des Mines, Paris , Author of ‘‘A Manual of Metallmgy, ’ 
e‘ The Mining and "Metallurgy of Gold and Silver,” &c With numerous ILustrations Medium 8vo 255 


APPLIED MECHANICS: an Elementary General Introduction to 
the Theory of Structures Aid Machines By JAMES H COTTERILL, F RS, Assoc Mem I C E , Professor of pu 
Mechanics at the Royal Naval oie Greenwich, &c With Diagrams, [lustrations, and Examples Bvo 18s 

THIRD EDITION, REVISED AND ENLARGED 


THE METHODS OF ETFLICS. By Henry DATOE, M.A., Knight- 


budge Professor of Mgial Philosophy in thë University of Cambridge, &c Demy 8vo 


THE STUDENTS FLORA OF THE BRITISH ISLANDS.” By 


SrJ D HOOKER, KCSÉ,CB,FRS,FLS Thud Edition, Revised and Enlarged Globe 8v8 fos 6 


DISEASES OF FIELD AND GARDEN CROPS, chiefly such as 


are gaused by Fungi By WORTHINGTON G SMITH, FLS, MAJ, Member of rie Scientific Committee of the 
RHS With 143 new EDUG Drawn and Engraved from Nate by the Author Fcap 8vo 4s 6d 


STUDIES IN’ DEDUCTIVE LOGIC: A Manual for Students. By 
W STANLEY JEVONS, LL D DoM A, ERS Second Edit.on Crown 8vo 6s 
NEW AND "THOROUGHLY REVISED EDITJON 


ELEMENTARY LESSONS IN PHYSICAL GEOGRARBEY. By 


ARCHIBALD GEIKIE, LLD, FRS, Director-Gengial of the Geological Survey of the United Kingdom, and 
Director ef the Mustiygn of Pretical Geology, Jermyn Street, London, formerly Murchison Professor of Geology and 
Mineralogy ın the University*of Edinburgh Illustrated with Woodcuts ard Ten Plates | Fcap 8vo 4s 6g 


LATIN PROSE EXERCISES BASED UPON CAESAR'S “GALLIC ~ 


WAR” With a @iMssification of Caesar’s chief phrases, and Grammatical Notes on Caesar’s chief usages By CLEMENT 
* BRYANS, MA, Assistant, Mastèr m Dulwich College, late Scholar m King’s College, Cambridge, and Bell University 


Scholar Pott Svo 2s 6a 
: MACMILLAN & CO., LONDON, å e b 


° ms, 


JILL. | MISS TOMMY. 


By ÈE A DILLWYN 
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ASTRONOMICAL TELESCOPES. 








Daad 
- 9 A FINEST POSSIBLE QUALITY i 
glin Wray Lens, ‘best mounting, &c, &c £5 o | 34:n Wray Lens, best mounting, &c, &ce Ars 15 
2}in e do do do #7 10 |} gin do do do B25 20 
3n do do do £12 Io | 44mm do, do do 440 o 
: THE STUDENT’S EQUATOREAL, with 3}in lens, our own make, 3 Eyepieces, &c , Equatoreal Stand © 412 12 o 
e New Illustrated Catalogue, 3 stamps . 
° THE “SOLARGRAPH,” a Photographic Camera, with Instantaneous Shutter, and an adaptor to fit it lo any 


telescope for Photogiaphic Solar Spots, &c , complete : £2 *2 0 
“LE MERVEILLEUX ” ¢ plate, complete dry plate apparatus j ¿1 1 
“LE MERITOIRE” 3 plate, complete dry plate apparatus, double rising front, swing pack, ach to gocus, &e , &e KI'II 
THE “INSTANTOGRAPH,” with vest lens, instantaneous shutter, screw motion to tan boud, erueten recent 
ımpıovement i ; © £220 
Ilustrated Photo Catalogue 2 stamps 


J LANCASTER & SON, MANUFACTURING OPTICIANS, BIRMINGHAM 


The REMINGTON “PerFecteD” TYPE-WRITER.” 


A MACHINE to supersede the pen for manu- ve A 
scpt writing, correspondence, &c , having twce 
the speed of the pen, 1s always ready for use, 
simple ın contruction, not Lable to get out of 
order, eastly understood It 1s used in Govern- 
ment Offices and by Merchants, Bankers, Law- 
yers, Clergymen Doctors, Scientisis, &c 

“ Phe other advantages of the machine, those 
for which chiefly [ personally value and em- 
ploy it, are worthy of a moment's considera- 
tion Its work in my hands ts about twice as 
rapid as that of a pen, and became so afte” a 
few weeks of practice I have worked the 
machine for eight consecutive hours without more 
than ten minutes’ interruption and at the end 
of that tıme my hand» were not conscious of *he 
least fatigue Every writer 1s aware that the 
same thing cannot be satd with regard tọ he 
pen ROBERT BRUDENELL CARTER, FRCS, 
&c 


nO 





The Tunes Tuesday, September xr, 1833 

The chief use of the type-writer may be 
sud to be for busizes> correspondence, for 
rapid and legble copying, a» ior the transerp- 
tr n of short-hand notes, and in the pepara- 
tion of manuscript for thë press or for 1e- 
Yon e 

“In the preporat on of manuscript for re- 
vision or for the press, the advantages*of the 
type writer over the pen are very decided 
‘Lhere ıs, first, the greater rapidity of produc- 
tion and next, the superior quality of the $ro- 
duct The work of the type-writer is fairly 
comparable to a printed proof, and may be over- 
looked and revised with® the same facility, any 
necessary alterations Leing made by interlnea- 
ton with a pen è Manuscript produced 
by the type-writer ought to go to the printer in 
almost precisely the conditicn im which it will 
finally appear ” 


BEEMAN & ROBERTS, Sole Agents, 6, King Street, Cheapside, London, 


THE “EXCELSIOR” THE NEW PATENT 














PATENT. SPRING MATTRESS aay eae WOVEN WIRE MATTRESS. 
See ree EN a <> ; 
pe l eS en PRIZE MEDALS, ne z 
i Se i eae E Se r 2- 7 nE, 
FOURTEEN on elgg Sa 
CERTIFICATES By i 
OF MERIT 
———— 
The principle of arrangement permits the free movement THE < mang p eean ee a G ue with h R 
of one sleeper without mconvemence to the other, admits “ Excelsior” mavon s k o ne a ig oe tal Pa biaen 
of complete isolation of each, and effectually prevents AND ee eee ane Tene Pee ee 
depression un the centre c Matlock” advantages possessed by no sther make The helical 


springs obviate the tendency fh all woven*wire mattresses 


či Ea BED-RESTS to become hollow and @o cause sleepers to roll mto the 


Retail from Cabinet Makers, Upholsterers, &c Atlusis ated Deseriptrve Circulars and Price Lists from 


CHORLTON & DUGDALE, MANCHESTER.. 


ipate “OTTO” GAS Engine: “ss 


MEDALS, THE 
CONSUMPTION of GAS guaranteed to ~ OVER 14,000 DELIVERED 
Py x R p F — p 


be 25 to 75°, less than ANY other 
Gas Engine per brake horse-power. 
oe 












CROSSLEY’S PATENT TWIN ENGINES— 
® 7. Impulse every Revolution 


CROSSLEY’S PATENT SELF-STARTER— 
The Safest, Simplest, and Best 


CROSSLEY’S NEW VERTICAL ENGINES— 
Requiring little Ground Space 
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: ; A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
: ** To the solid gi ound 
Of Nature trusts the mind which buds for aye.” WORDSWORTH m 
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ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


° 
ALBERT EMBANKMENT, LONDON, SE 


° e 
The WINTER SESSION of 1884-85 will commence on OCTOBER 1 
when an Introductory Address will be dehvered by Sir J RISDON 
BENNETT, MD,FRS,at3pm 


TWO ENTRANCE SCIENCE SCHOLARSHIPS of 4100 and £60 
respectively, open to all first-year Students} will be offered for cempetitione 
The Exammatton will be held on the 6th, 7th, and 8th of October, and the 
subjeđts will be Chemistry and Physecs, with either Botany or Zoology, at 
the option of Candidates 

Special Classes are held throughout the year for the “ PRELIMINARY 
SCIENTIFIC” and “INIERMEDIATE M B” Examinattons of the 
UNIVERSITY of LONDON 


All Hospital Appointments are open to Students without extra charge 


Scholarships and Money Prizes of considerable value are awarded at the 
Sessional Examiyations, as also several Medals 


The’Fees may be paid fn one sum or by instalments Entnes may be 
made to Lectures or to Hospital Practice, and special arrangements are 
made for Students entering in their second or subsequent years, also for 
Dental Students and for Qualified Practitioners 

Several medical practitioners and private families residing in the netgh- 
bourhood receive Students for residence and supervision, and a register of 
approved lodgings 1s kept m the S€cretary’s office 


Prospystuses and all particulars may be obtained from the Medical Secre 
tary, Mr Georce RENDIE ® 


W M ORD, Dean 





WMAPPIN & WEBD’S 


i CHESTS 
i E EIN ” oF 
` PLATE 
AND 
CUTLERY 


._ COMPLETELY 
FITTED 










I asennad 


@ 
All Sizes wt Stock. 


Cee ate 


bd SPECIAL 
DETAILED LIST 
FREE 


ies 


, 
oA Ee 


DEEE 
OXFORD STREET, WEST END; AND 
MANSION HOUSE BUÎLDINGS, CITY, 


j LONDON. ; 
MANUFACTORY —The Boal Plate and Cutlery Works, SHEFFIELD 
e # 
a ¢ 


{All Rights are Reserved 





- mp me m p wade 


BROWNING’S 


Engraved Real Sise ® 
A NEW ACHROMATIC COMBINATION, 
COMBINING THE DEFINITIOÑ OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS 
“If you carry a small Platyscopic Pocket Lens (@h ch every observ.r of 


Nature ought to do) ”—GRANT ALLEN m Rnowledge 
The Platyscopic Lens 1s invaluable to botanists, mineralogists, or ento- 


mologists, as it focuses about three times as far from the object as the 
Coddington Lenses This allows opaque objects to be examined easily 

The Platyscopic Lens 1s made of four degrees of power, magnifying 
respectively, ro 15, 20, and 30 diams , the lowest power, having the largest 
field, 1s the best adapted for general use 

The Lenses are set in Ebonite Cells, and mounted ın Tortotseshell Frames. 


Price of the Platyscopic Lens, mounted in Tortoiseshell, magnt- 
fying ether 10, 15, 20, or 30 diameters, 185 Od each power. 
Illustrated description sent free 


JOHN BROWNING, 63, STRAND, LONDON, W C. 


CALINSTRUMENTS 
NEGRETTI 
ZAMBRA'S 


Sunshine Recorder. 


With Adjustments for @ny 
Latitude 


PRICE £12 12s. od, @ 








i; War's Use, 
£r 128 od 


Ilustrated Prue Lists Post 
7 Free 





NEG 
Opticians and Scientific Instrment Makers | 


To Her MAJESTY THE QUEEN, 
HOLBORN VIADUCT, , A 
45, CORNHILL, & 122, REGENT STREGT, LONDON. 


TTI & ZAMBRA, ° 


A Supply of Divided Papers, foz 
One hd 
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CXXX NATURE ; ET 21, 1884 
. VICTORIA UNIVERSITY, LIVING SPECIMENS FOR THE MIGROSGOFE, 


e MANCHESTER 


This Untversity confers Degrees in Arts, Science, Law, and Medicine on 
those who have pursued prestribed Courses of Study m a College of the 
niversity, andhave passed the necessary Examinations F 
An outhne of the general Statutes and Regulations, with the Subjects of 
the various Examinations, and the Medical Statutes and Regulations m full, 
may be obtamed from the Registrar 
á A T BENTLEY, M A, Registrar 


OWENS COLLEGE, MANCHESTER 
- (VICTORIA UNIVERSITY) 


° 

The PROSPECTUS of (1) The ARTS, SCIENCE, and LAW DE 
PARIMENT, (2) The MEDICAL DEPARTMENT, (3) The DE- 
PARTMENT ‘or WOMEN, (4) The EVENING CLASSES and (5) 
The ENTRANCE EXHIBITIONS, ARE NOW READY, and may be 
obtained at Mr Cornisu’s, 33 Piccadilly Manchester, and they will be 
forwarded from the College on application 

J HOLMES NICHOLSON, Registrar. 


GENERAL BIOLOGY, as required by the 


New Regulations of the UNIVERSITY of LONDON for the 
INTERMEDIATE SCIENCE and PRELIM SCIENTIFIC (M B) 
EXAMINATIONS Prof LANKESTER will commence a Course of 
@ Lectures and Practical Instruction at Un versity College, Gower Street, 
on October r, on An mal Biology 
N Bs Students who attend this course for other courses forming part of the 
Preliminary Scientific Curriculum) are noT ~eqiured to pursue their Medical 
Studies at University College 
Students who have entered at any othe: London School for other studies 
can attend the above Lectures and Laboratory Instruction at University 
College without joining other Classes ~ 
Apply to Prof LANKESTER, at the Codege or October r, at tpm 
Prospectus on application to the Secretary, University College, Gower 
Street, W C 
ORIGINAL RESEARCH —Prof Lankester will be glad to hear from 
any Qualified Students who may wish to camry on Embryological or Ana 
tomicil Investigation in his Laboratory 


NORMAL SCHOOL OF SCIENCE AND 
ROYAL SCHOOL OF MINES, 
SOUTH KENSINGTON AND JERMYN STREET 

Draw -——Prorcssor T H Hiuxrey, PRS 


SESSION 188. Es 


From the rst October 1884, till about the middle of June 1885, the Labora- 
tones will be opan to Students ın the followmg Sciences — 


CHEMISTRY AND AGRICULTURE 

Prysics 

Briordy 

GEOLOGY 

MECHANICS AND MECHABICAL DRAWING 
METALLURGY, MINING, AND ASSAYING 


The following Courses of Lectures will be given during the Session — 
Physics, Professor Guthrie, F R S, rst Oct 1384, Principles of Agriculture, 
J Wrightson, Esq, tst Oct , Elementary Biology (Animals), Professor 
Huxley, PRS, 8thOct , Metallurgy, Professor Chandler Roberts, F RS, 
8th Oct , Elementary, Orgamc, and Inorganic Chemistry, Professor E 
Frankland, FRS, 3rd Nov , Mimng, Professor Warngton Smyth, F RS, 
roth Nov , Astronomical Physics, J Norma- Lockyer, Esq, F RS, rath 

an, 1885, Elementary Biology (Plants), F O Bower, Esq, sth Feb, 

lementary Geology, Professor Judd, F RS, 16th Feb , Zoology and 
Paleontology, Professor Huxley, PRS, x6tn Feb , Botany, F 0 Bower, 
Esq , 16th Feb , Mechanics, Professor T M Goodeve, MA, 16th Feb , 
Advanced Organic and Inorganic Chemistry, Dr F Jupp, E CS, 16th Feb , 
@finerJogy, E Rutley, Esq , gth March 

A*Course of Mine Surveying, conducted by Mr B H Brough, will begin 
on the 16th Feb , 1885 

In addition to the above, Lectures will be given in the Physical Depart- 
ment by Messrs Boys, Mitchell, Hoffert and Captian W de W Abney, 
RE,WeRS , inthe Chemical Departmen by Drs Hodgkinson and Percy 
è Frankland , ım the Biological Department by Mr G Howes 

For further payiculais apply tothe REGISTRAR, Normal School of Science, 
“ South Kensington . . 


e THE MIDDLESEX HOSPITAL 


The WINTER SESSION will open on WEDNESDAY, OCTOBER r, 
with an Introductory Address by Dr Davin W Fin ay, BA 

The Medical School, which has lately been considerably enlarged, pro- 
vides the most complete means for the Education of Students preparing for 
the University of London, the Colleges of Physicians and Surgeons, and the 
other licensing bodies 








Two Entrance Scholarships of the annual value of 
è £25 and 420, tenable for two years, and an Sntrance Science Scholarship, 
value £50, wile cgmpeted for on SEPTEMBER 29 and following days 
Further information may be obtamed from the Dean or the Resident 
Medical Officer at the Hospital ANDREW CLARK, Dean, 


ST°*°GEORGE’S HOSPITAL 
MEDICAL*SCHOOL, 


j © HYDE PARK CORNER W 
* The WINTER SESȘION will commence on WEDNESDAY, October r, 
with an Introductory Address by Die Champneysat 4pm A Prospectus of 
the School and further information may be obtained by personal application 
between r and 3 p m, or by letter addressed to the Dean at the Hospital 
s s 6 
rd 





GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, s7, NEWHALL STREET, BIRMINGHAM, 


who has last week sent to his subsenbers Cnstgtella mucedo, with ¢rawing 
and description Hehas also sent out Spirulina jennen, Chatophora elegans, 
Volvox globetor, Melicerta ningens, Stephanoceros Eschornu, Cordylophora 
lacustris, Leptodora hyalina, &c , also Specnnens for (Huxley and Martin) 
Biology Labcratory work . 

Weekly Announcements will be made ın this place of Organisms T B 15 
supplying 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes x course of Six Monthy for Subscriptromof 8x 18, 
or Twelve Tubes for &% ôd 


Por.folio of Drawings, T# P&rts, 1s each 


ST BARTHOLOMEW’S HOSPITAL 


AND COLLEGE 


The WINTER SESSION will begin on Wednesday, October 7884 o 

Students cen reside tn the College within the Hospital walls subjèct to the 
College Regulations The Hospital comprises a service of 750 beds, m- 
cluding 75 for Convalescents at Swanley —For further Particulars apply 

ersonally or by letter to the Warden of the Colleke, St Bartho.omew’s 
Bora EC 

A Handbook forwarded an apphcation 


ST. BARTHOLOMEW’S HOSPITAL 


AND COLLEGE.’ 


CLASSES “or the UNIVERSITY of LONDON MATRICULATION 
EXAMINATION è 


Two Classes are held at St Bartholomew's Hospital in each year for the 
convenience cf Gentlemen who are preparing for the Matriculation Exam- 
nation at the University of London—from October to January, and Trom 
March to Jure Fee for the Course of Three Months, £10 108 


PRELIMINARY SCIENTIFIC EXAMINATION 

A Class 1s geld in the Supjects required for the Pfeliminary Scientific Ex- 
amination, aud includes all the Subjects and Practical Work, as follows ~~ 
General Biology~T W Snore, M B, BS@ Lond 
Chemistry—H E Armstrong, PhD,FRS 
Mechanical and Natural Fhilosophy—F Womack, B Sc, Demonstrator of 

Natural Philosophy to the Hospital 
Fee for the whole Course (to Students of the Hospital), £8 85 , to others, 


GIO IOS e ° 
FIRST and SECOND MB EXAMINATIONS 
Special Classes in the Subyecgs requyed for these Examinations are beld by 
the Lecturers. Fee (inclusrve), 47 7s i 
These Clases are not confined to Students of the Hospital 


ST. BARTHOLOMEW’S HOSPITAL 


AND COLLEGE. ° 
OPEN SCHOLARSHIPS IN SCIENCE 


Two Scholarships of the value cf £130 each, tenable for one year, will be 
competed for on September 25, and three sucaeeding days Onegof the 
value of £139 will be awarded to the best Candidate at this Exarmation 
under Twenty Years of Age 1f of sufficient merit For the other, the Candy 
dates must be under ‘I wenty-five Years of Age 

The Subjects of Examination are Physics, Chemistry, Botany, Zoology, 
and Physiology (no Candidate te take more than Four Subjects) 

The Jeaffreson Exhibiticn will be competed fòr at the same time The 
Subjects cf Zxammat@n are Latm athematics, and any two of the 
three followirg Languages, Greek, French, and German This iy, an open 
Exhibition of the value of £50 e 

Candidates must not have entered to tif Medical or Surgical Practice of 
any MetropoB-an Medical Schoo! 

The successful Candidates will A required to erter at St Bartholomew’s 
Hospital in the OCTOBER succeeding the Examination, and are eligible for 
the other Hospital Scholarships 

For Paruci lags appycation may be made to the Warden of the College, 
St Bartholomew's Hd$pital E C e 


° GUY’S HOSPITAL. 


The MED CAL SESSION commences on WEDNESDAY, October 1 

‘The Hospital contains, besides the beds %r Medical and Surgical Cases, 
wards for Obstetric, Ophthalmic and other speciag departments s 

Special Classes ave held in the Hospital for Students preparing for the 
Examinations of the University of London and of other Examining Boards 

APPOINTMENTS — T'he House Swrgeons and House Physiggans, the Obste- 
tric Residen s, Clinic@l Assistants, and Dressers, are selected from the 
Students according toerit and without payment There are also a large 
number of Jumor Appointments, every part of the Hospital Practice being 
systematically employed for instruction 

ENTRANCE SCHOL@RSHIPS —Opdh Scholarsh%p of res gumeas, mn Classtes, 
Mathemates, and Modern Languages Open Scholarship of t25 guineas, 
in Chemistry Physics, Botany, and Zoology 

Prizes, &c —Six Scholarships, varying m value frok £10 to £0 each, 
for general p-oficiency in Medical Studs, the Treasurer’s Gold Medal, m 
Medicine, the Treacurer’s old Medal, m Surgery , the Gurney Hoare Prize 
of £25, for Chmecal Study, the Beanep Prize of 30 guineas, for Pathology, 
the Sands Cox Scholarship of £15 per annum for thee years, for Physiology , 
the Joseph Hoare Prizes of £25 and #10, the Michael Harns Prize of via 
for Anatomy® the Mackenae Bacon Prize of £10, for Ophthalmoscopy , the 
Mackenzie Bacon Prize for N ervous Diseases, of £15, the Burdett Prize for 
Hygiene, value £10 bd 

For Prospe=tus and fusher information apply to the Dean, Dr F Jaytor, 
Guy’s Hospital, london, SẸ © 
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HARTLEY INSTITUTION, 
SOUTHAMPTON. 


In the Departments of General Literature, Science and Engineering, and 
PreliminarysMedical Education, the Course of Instruction meets the require- 
ments of Students preparing for Open University and other Scholarships m 
Seience and Mathemagics, the London University Intermediate B Se and 
BA, &c,the Examinations for Woolwich, Sandhurst, and for Indian and 


Colonial appointments 
T W SHORE, Executive Officer 


KING’S COLLEGE, LONDON 
EPARTMENT OF ENGINEERING AND APPLIED SCIENCES 


NEW STUDENTS will be admitted on TUESDAY, September 30 

elhe Lowse of Study provides practical education for those who intend to 
engage in Engineering, Surveying, Architecture, ‘Lelegraphy, and the ugher 
branches of Chefnical Manufacturing Art 

For the Pgospectus apply, þersonally or by post-card, to J W CUNNING- 
HAM, Esq , Secretary 


INTERNATIONAL INVENTIONS 
° EXHIBITION, 


s LONDON, 1885 
Disision I Imentons Division I Music 


PATRON 
HER MAJESTY THE QUEEN 
7 PRESIDENT 
HREH THE PRINCE OF WALES, KG 


*Applicationg to Exhibit must be made on Printed Forms, which will be 
supplied on applicition to the SECRETARY, International Inventions Exhibi- 
tion, South Kensington, S W These must be filled up and returned on or 
before October 1, 1884 


eS 
It 18 intended to appoint PROFESSORS 
of METALLURGY and of MECHANICAL ENGINEERING m the 
‘Lechmecal School in connection with Firth College, Sheffield ‘The 
remuneration will depend on the qualifications cf the Applicant, but will 
in no case be bess than £300 per Annum, together with a portion of the 
respective Class and Laboratory Fees For further Particulars apply to 
the REGISTRAR, to whom appheations, stating Experignce and Qualifi- 
cations must be sent, with the Names of at least Three Referees, before 


SEPTEMBER 20, 1884 
ENSOR DRURY, Reg strar 


Firth College, Sheffield 
FOR SALE —A 4} Telescdpe on Equatorial 
Mounting (without Circles), and Tall Tripod Stand Maker of Tele- 


® scope unknown Mounting by C@oke, of York The whole im first-rate 
condition, both Mounting and Telescope being equal to new Four 
Huyghenian, one Pancratic, and Solar Diagonal Eyepieces The 


above Instrument was the Property of the late ‘1 Carrer, Esq, 
Ashfield, Ripon, and 1s now for Sale, price $25 For further Information 
ad Particulars, apply to Miss CARTER, Ashfield, Ripon 


KING EDWARD VIS SCHOOL, BERK- 


HAMSTED, HERTS, 28 mules from Euston 27 School Scholar- 

ships four Eahibitions from the School Laboratory, heated 

help Bath, Fives Courts, &c sof per Annum ---Address, Heap 
ASTER 


SCIENCE MASTERSHIP or LECTURE- 


SHIP —-ADVERTISKR has had experience m teaching Science 
Wou'd prefer post not occupying full time Botany, Biology, Inorganic 
e Chemistry, Mechanics, &c —B Sc, 8, Lower Brook Street, Ipswich 


SCIENTIFIC ART 
LECTURE-ROOM DIAGR&MS (Chemical, Physical, Geological 
Archeological, Biological, &c ) of any required sca e in black and white or 

coloured, with reference letters or printed descriptions 
Also, DRAWINGS on WOOD and the LITHOGRAPHIC STONE for 
Scientihc Works, carefully and neatly execute”? by ® 


W S DUNCAN, SCIENTIFIC ARTISI, 22, Delamere 
Teiface, Bayswater, W 


MINERA®OGY AND GEOLOGY. 


Fine Russan “@HERRY-COLOURED TOPAZES,” also the following 
newly-described Minerals — 
HERDERITE Maine, US A 
GUPRODESCLOIZITE » Mexico 
ZYGADITE ° Andreasberg 
And very good EMERAL®S on MATRIX, UWAROWITE, EUCLASE, 
TANTALITE, KENGOTTITE, and PYRARGYRITE 


A Large Series gf ROCKS also MICROSCOPIC SECLIONS of the 
same 
Lists on Application Hammers, Chisels, and Hammer Straps 


PRIVAPE LESSONS AND EVENING CLASSES 
BLOWPIPE CASES*AND APPARATUS Catalogues free 
- SAMUEL HENSON, 
277, STRAND, LONDON, 
Opposite Ngrfolk Street 


SKELETON OF FROG carefully pre- 


pared, 43 , post free 





s E WADE WILTON, Nortfifeld Villas, Leeds 
* + 
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A GREAT BOON TO AMATEURS, . 


Photographic Apparatus and Materials of the Highest Quality supplied 
at Caty Prices from A e 
THE PHOTOGRAPHIC ARTIST’S STORES, 
43, CHARTERHOUS® SQUARE, EC 
(Close to Aldersgate Station) ə 


COMPLELE TOURISTS’ OUTFITS EVERY REQUISITE 
New Illustrated Price List 6d Address the MANAGER 


“NOTICE TO ASTRONOMERS e 


MR G. CALVER begs to state that he now exhibits at the Internationah 
Exhibition, Crystal Palace, an EQUATORIAL with ro inch Speculum It 
is a new arrangement with column pedestal, clock inside, the most complete 
and superior Instrument ever offered 8 . 

Also, shortly to be eahibited, an EQUATORIAL with 2o}-inch Speculum, 
with mounting, &c , suitable for large Instruments In these Instruments 
there is the most perfect and easy control over ail the motions 


Full Particulars on application to 
G CALVER, Widford, Chelmsford © 


MINERALOGY AND GEOLOGY 
COLLECTIONS OF 200 SPECIMENS IN CABINETS, 
Specially adapted for Students and Teachers, price 42s 


Smaller Collections at same rate These Collections are used with success 
by nearly all geological science teachers 11 the Umted Kingdom Single 
Specimens and every requisite of i 


JAMES R GREGORY, 


Geologists’ Repository and Museum, 88, Charlotte Street, Fitzroy Square 
See vew Lasts of Collections, new List of Apparatus, &c Estabhshed oz 
years in Londor 


NOTICE OF REMOVAL. 


THOMAS D RUSSELL, 
Late of ESSEX STREET, STRAND, 


Has removed his extensive Collections of Gealogical, Petrological, Minera- 
logical, and Microscopical Specimens to more convement Premises at 
78, NEWGATE STREET, near the New General Post Office Address—~ 


THOMAS D RUSSELL, 
78, NEWGATE STREET, LONDON, EC 


DIAMONDS IN MATRIX. 


R C NOCKOLD, Diamond and Onental Stone Cutter and Dealer, has 
on Sale Specimens of the above, also Cug Precious Stones in all Colours 
Precious Stones valued and bought 


12, FRITH SIREET, SOHQ, W 
HOW & COS 
Geological Transparencies "for the Lantern. 


Descriptive Catalogue on Apphcation 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS 
HOW & CO’S POCKET MICROSCOPE J AMP, 8s 6g 
MICRO-PETROLOGY Sections of Pitchstones, Obsidians, Granites, 
Syenites, Diorttes, Gabbros, Dolerites, Basalts, Tachyhtes, Trachytes, 
Andesites, Porphynites, Rhyoltes, Lavas, Ashes, Gneiss, Sch.sts, Lime- 
stones, &c price 1s 6d each, 
JAMES HOW & CO, 73, FARRINGDON STREET, LONDON 


SCIENCE AND ART DEPARTMENT 


so PER CENT GRANT FOR THE PURCHASE OF STANDARD 
COLLECTIONS AND APPARATUS FOR TEACHING GEOLGGY 
AND MINERALOGY NEW LISTS and FORMS %r which the 
Application 1s to be made supphed by 


THOMAS J DOWNING, 
Geologist, &c , 


38, WHISKIN STREET, LONDON, EC (over Quarter of a Century). 
EDWARD WARD, 


Prepare of Microscopie Slides and of Mounting Media 
WHOLESALE AND RETAIL e 
249, OXFORD STREET, MANCHESTER 
(Nearly opposite Owens College) 
Specia tty~SLIDES OF VOLCANIC DUST from the Krakatoa Eruption, 
1s each, Post Free, 1s 2d e 
UNMOUNTED OBJECTS FOR AMATEURS IN SERIES AT 25 EACH SERIES 
Lest on Application 
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Yor BAD BREASTS,, OLD WOUNDS, and SORES, If 


effectually rubbed on the Neck and Chest, it cures SORE™ 


THROATS, BRONCHITIS, COUGHS and COLDS; apd, for 


P 


GOUT, RHEUMATISM, oxd all Sku Diseases 1t 13 unequalled, , e 
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KEY. TO, NORTH 


COUES’ NORTH AMERICAN BIRDS »% i 


AMERICAN BIRDS. 


Containing a Concise 


Account of every Species of Living and Fossil Birds at present known from the Continent north of the Mexican and United 


eStates Boundary, inclusive of Greenland Second Edition, Revised to date, and entirely Re-written 


With* which are 


e incorporated General Cinithology, an Outlme of the Structure and Classification of Birds, and Field Or ithology, a Manual 


of Collecting, Preparing, and Preservmg Birds 


Academy of Sciences Profusely Illustrated Demy Svo 


By ELLIOTT COUES, MA,M.D, PhD, Member of the National 


al 2s -+ 


MACMILLAN AND CO, LONDON, ° 


“t This admirable series ”— British Quarterly Review 
JOHNSON By LESLIE STEPHEN 
SCOTT ByR H HUTTON 
GIBBON ByJ C Morison 
SHELLEY. ByJ A SYMONDS 


GOLDSMITH By WILLIAM BLACK 

DEFOE By W MINTO 

BURNS By Principal SHAIRP 

SPENSER ByR W Cuvurc, Dean of 
St Pauls 

THACKERAY, By ANTHONY TROLLOPE. 

BURKE By JOHN MORLEY 

BUNYAN By J A FROUDE 


AINGER 


Now publishing, in Crown 8vo, price 2s 6d. each 


ENGLISH MEN 


EDITED BY JOHN MORLEY. 


POPE By LESLIE STEPHEN 

BYRON By JOHN NICHOL ° ° 

COWPER By GOLDWIN SMITH 
' LOCKE By THOMAS FOWLER. 
HUME By Professor HuxLey, PRS | WORDSWORTH ByF W H Myers 
DRYDEN By GEORGE SAINTSBURY 
LANDOR By SIDNEY COLVIN 
CHARLES LAMB 


BENTLEY By Professor R C. JEBB 
DICKENS By A. W. WARD 
MACAULAY ByJ C Morison 
DE QUINCEY By Davip MASSON. 


© 


OF LETTERS. -* 


+ 

o 
“ Enjoyable and excellent little books ”—Academy 
MILTON By MARK PATTISON 
HAWTHORNE By HENRY JAMES. 
SOUTHEY By Piofessor DowBEN, 9 
CHAUCER By A W Warp, ° 
GRAY By EDMUND GOSSE 
SWIFT By LESLIE STEPHEN 
STERNE ByH D TRAILL | 
By Rev ALFRED) FIELDING By AUSTIN DOBSON. 
SHERIDAN By Mrs OLIPHANT. & 
ADDISON By W J] CoOuMTHOPE 
BACON By R W CHURCH, Dean of 
St Paul’s 

Other Solumes to follow . 


MACMILLAN AND CO., LONDON, WC, 





PROCEEDINGS OF THE SOCIETY FOR 
PSYCHICAL RESEARCH. 


PART VI JULY 188 PRICK 2s 6d 
CONTENTS PAGE 
I ‘Liurd Report of the Literary Committee— 

Theory of Apparttions Part I 109 
II Second Report of the Committee on Haunted Houses, &c 137 

III Opening Address at the Eighth General Meeting By the 
PRESIDENT 152 

IY Fourth Report of the Literary Committee— 

Theory of Apparitiens Part II 157 

V Opening Address at the Ninth General Meeting By „Prof 
BALFOUR STEWART, FRS y 187 

VI An Account of some Expenments in Thonght-Transference By 
Prof OLIVER J LODGE, D Sc 189 

VII An Account of somes Experiments in Mesnerism By ED- 
MUND GURNEY 20% 
VILI Diagroms Illustrative of Thought-Transference 207 
Last of Membersand Associates t 


London TRUBNER & CO, Ludgate Hill 


AUTOTYPE PHOTOGRAPHIC BOOK 
ILLUSTRATION. ~ 


ADVANTAGES 
xst They present Faithful Representations of the Subjects 
end Prnted on the paper of the Book itself, mounting not required 
3rd For Editions of roco and under they are cheap 
Employed by the Trustees of the Bntish Museum and by the Learned 
Societies , also by many of the leading Publishers 


Amoygst the Works vecently done, or at present in the press, may be 
cited Lad@ Brassey's “ Tahitr”, Prof Gardner's "Lhe Types of Greek 
Coins” , Holtzapffell’s ‘Practice of Ornamental Turning”, Audsley’s 


“Ornamental Arts of Japan”, Lockyer’s “Spectra Analysis” , Burgess’s 
u Archeological Survey of India”, ‘Samuel Palmer a Memoir ” 

Of this last yorke the Atheneum says —‘ This book is admirably Ulus- 
trated by fourteen autotype reproductions from lovely and characteristic sepia 
drawings ” 5 





FOR THE 
ARTISTIC DECORATION OF THE HOME, 
e 


VISIT THE 
AUTOTYPE FINE ART GALLERY, 
6 


74, NEW OXFORD STREET 
((Iwenty Doors West of Muc.e’s Library) 
SPLENDID COPIES OF THE OLD MASTERS, 
From the most celebrated Gallenes of Qurope 
® REPRODUQIONS OF MODERN PAINTINGS, 
From the LuxemboiMg, “The Salon,” Royal Academy, &c 
FACSIMILES OF TURNER'S “LIBER STUDIORUM,” 
COPIES OF REYNOLDS, GAINSBOROUGH, LAWRENCE, 
And rare works from the Print Room, British Museum, 
An ILLUSTRATED PAMPHLET, with Press Notices from the Terres, 
&c free per Post 


Fine ArieCatalogme, 124 pages, price Sixpence, free per Post 


‘THE AUTOTYPE COMPANY, 
74, NEW OXFORD STREET, WC 


2 


INDIAN NATURAL HISTORY 
Just Published, Imperial r6mo, Wlustrated 18s 


NATURAL HISTORY of the MAM- 


MALIA of INDIA and C2YLON ByR A STERNDALE With 
270 Illustraticns 


Knowledge —‘‘Is the veny model of what a popular Natural History 
should be Its descriptions are excellent, and are well supplemented by the 
very numerous illustrations which accompany them Should form part of 
a xit of every one, be he soldier er civigan, who may visit our Indiai? 

mpre ” 

Nature —‘ An amusing work, with good illustrations, to which residents 
in India may have recourse for the identification of the principal mammals ” 

Free Press — ‘It 1s certairly the most able, exhaustive work yet published 
on the subject of Indian Marr mala ” s 

Fid —“ The mtroduction of personal reminiscences heightens the readable 
character of the description The work will be welcomed by the general 
reader who is fonc of natural history ” 


+ 
* @ 


Second Edition, Imperial 16mo, Illustrated 8s 6g 


The TRIBES on my FRONTIER: an 


Indian Naturahst’s Foreign Policy- By EHA With 7o Illustrations 
by F C MACRAE. 


° 
Academy —‘‘It has the br@ity which 1s the soul of wit, and a delicacy of 
a’lusion which charms the literary critic ” ® 

Westminster Renew “It sa book to be reat, and has the advantage 
of needing no prelimmary knowledge of natural Mhstory for its efhoyment ” 

Atheneum —"“ The book contains mæy curious little traits of an mal 
character and habits, the resu‘ts of a close and sympathetic observation ” 

Fld —“‘it 1s a very~clever record of a year’s observations round the 
bangalow in ‘ Dustypore ’” 

Allen’s Indian Mag —‘' Ay most charming series of sprightly and enter- 
taining essays or what may be termed the fauna of the Indiaff bunga.ow 

We have no doupt that this amusing book, will find its way into every 

Anglo-Indian’s library ” ® 

Knowledge —“Tinsis ade ghtful book, irresistibly funny in descnpticn 
and illustration, bur full of geraine ygience too e must content ou~- 
selves with the remark that there is not a dull or“:ninstructrve page m the 
whole book ” 

Saturday Review —“ Full cf accurate and unfamiltar observation, bughtly 
told ” 

Chambers Jourral —' We haveto thamk our Anglo-Indian natuealist for 
the delightful book which he Ms sent home to his countrymen m Britain 
May he live to g ve us another such ” ba 


wernt 


London W THAG@KER & CO, 87, Newfate Street 


NON-MAGNETISABLE WATGHES 


WATCHES which cannot be  MAGNETISED,”? constructed at 
the recommendation of W Crooks, Ese , RR S , and as exhibited at the 
Electrical Exhibition, Paris m 

E. DENT & CO, Makers of the Primary Standard Timekeeper of the 


Royal Observatory, Greenwich. 
Only Addresses —6z, Strand, and 34, Royal Exchange, London. 


N B—Watches ean be converted to this plan. a 
® 
e + 
= 
+ 
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SUBSCRIPTIONS to “ NATURE.” 
s d 


Yearly map : 28 o 
Half-yearly bane - l4 6 
Quarterly, D% 7 6 


To the United Ståtes, the Continent, and all places 
within the Restal Union — 


= ad 

Yearly » g P oe oe 30 6 

e Half-yearly . Mar ea Se ESO 
Quarterly ‘ F 8 


CHARGES for ADVERTISEMENTS 


Three Linestn Chalme 2s 6d gd per Line after 
è 4s 


a 

One-Eighth Page, or Quarter Column . o 18 6 
Quarter Page or Half a Column » « EIS Ọ 
Half a Page, or a Column co tela. 8s SO 

¢ Winle Page 6 6 o 


Post Ofile Orders payable to MACMILLAN & CO. 
OFFICE 29, BEDFORD STREET, STRAND, W.C 


FERNS, A SPECIALITY. 


The largest and Most profusely ILLUSTRATED CATALOGUE 
$ FERNS ever published, containing® much valuable information, many 
Synonyms, numerous Descriptions, and copious yet simple ‘Hints on 
Tern Culture’, representative of our PMMENSE STOCK of FERNS, 
vhich 1s probably the largest in the World, suitable for STOVE and 
IREENHOUSE cultivation, for OUTDOOR FERNERIES, and 
ther purposes 

May be had on application PRICE ts 


ABRIDGED CATALOGU OF OVER 1000 SPECIESe AND 
VARIETIES POST FREE 


W. & J. BIRKENHEAD, 
FERN NURSERY, SALE, MANCHESTER 


.* TIME BY ‘TRANSIT. 
TRANSIT INSTRUMENTS OF BEST QUALITY, 
£7 10s od, £o 178 6d, and £13 13s od, 

e nstruments sent on Approval 


Latımer Clark’s Manual of the Use of the 


Tigusit Instrument for obtaimng Correct Time, 1s , Treatise, gs , and 
Tables by whieh any Person may obtain Accurate Time by a Simple 
Obstrvation without calenlation 2s 6d per annum 


PAMPHLET FREE ow APPLICATION 
A, J. FROST, 6, Westminster Chambers, Victoria Street, 5 W 


C. D M A H R E N S 3 
PRISM WORKER AND® PRACTICAL OPTICIAN, 
36, GREAT RUSSEL, STREET, LONDON, WC 


SPECIAL NOTICE—Ste the g” Polarising Prism 


Can be used over any A & B Eyepiece Strongly recommended for Lantern 
Work, will take in any Object Also see the New Erecting Microscope 
Any Object-Glass and any Eyepiece can be used with it Itis the only way 
if seeing the Objects in their mght shape and form aker øf the Largest 
Nicol Prisms m exiseence for the Late W Spottiswoode, Esq, PRS, &c, 
tc , and for Frank Crisp, Esq, LELB, BA, &c, &c m 


_ TRADE sUPPLOS wirn PRISNS 
64 *CORNHYLL * 


PERILS ABOUND ON EVERY SIDE! 
THE 


Railway Passengers’ Assurance Company 
S INSURES AGÅINST » 
ACCIDENTS OF ALL KINDS—ON LAND OR WATER, 
AND HAS, 
THE LARGYST INVESTED CAPIPAL, 


THE LARGEST INCOME, 
AND PAYS YEARLY 


THE LAR@EST AMOUNT OF COMPENSATION 
Of any Accidental Assurance Company 
Charmas-—-HARVIEeM FARQUHAR, Eso 
Apply to the Clerk% at the Railway Statiqns, the Local Agents, or 


Werst-Enp Orrice --8, Granp HOTEL BUILDINGS, CHARING Cross, 
or at the e 


Head Office —64, CORNHILL, LONDON, EC 
®a WILLIAM J VIAN, Secretary 


WANTED. — “Nature,” No? 116. — Apply 


Narure Office, Bedford Street, Strand 








NATURE 


LIGHTNING CONDUCTORS . 


Experience, accumulated since the time of BenjammneFrankhn, proves 
conclusively that a Conductor made of Copper ofeadequate size is the best 
of allapphances for the protection of every description of buildmg from the 


destructive effects of lightning 


NEWALL & COS . 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


CXXXII 


* 


As applied to all kinds of Buildings and Shipping in all parts of the werld ‘ 


with unvarying success, 
the Cheapest Conductor ever offered to the Public 


R S. NEWALL & CO., 
130, STRAND, WC , 7, NEW QUAY, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW 
MANUFACTORY—GATESHEAD.ON.TYNE. 


H. & E. J DALE, 
MANUFACTURING OPTICIANS 


13 Dry Plates 
A PERFECT APPARATUS FOR TOURISTS 
(Cheaper and better than Double Backs) 
Iliunstrated Circular Post Free 
Complete Photographic Sets of High Qualitys 
with Multiplex Camera, from 45 5s 
Illustrated Catalogue, 4 Stamps Electne 
Catalogue (100 pages), 4 Stamps 
26, Ludgate Hill, London, EC 


SANDERSON & Co., 


Sole Inventors of the Solid Copper Tape 


LIGHTNING CONDUCTOR 





Prise Medal, Calcutta 





In Continuous Lengths without Joiats, as supphed by them to Her Majesty's 
Government and the Colomes, the Italian Government the Argentine Re- 


public, and other Foreign Governments , the Bovey ours of Justice, Strand, 
the Houses of Parlament, d&c 

Chimney Shafts Repaired, Hooped, Raised, Pointed, or Stratghtened with- 

out Stoppage of Works Lightning®Conductors Inspected and ‘ested by 

Experienced Electricians Electric Bells, Speaking Tubes, &c , fitted on 
the most Improved Principles ẹ 


LEADENBHALL HOUSE, ror, LEADENHALL STREET, EC 
SECOND EDITION, 


GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 72. POST FREE 


A GATALOGUE OF CHEMICAL APPARATUS, 


{LUUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp , Illustrated with 1,600 Woodcuts 
Most Complete and Cheapest List of Apparatus 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 


LONDON, W.C 


GOLD MEDAL, , 
CALCUTTA, 1884 


FRY’S 
“Pure Coca "—Cuas A 


Cameron, Analyst for Dublin 
Strictly pure, easily assimilated ” 


A 
W = Storcvart, Analyst for EXTR ACT 
Wineteen Prize Medals Awarded. 
BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED 


Writing becomes a pleasure when this Ink 1s used It has been adopted 
by ghe principal Banks, Public One. aad Railway Companies throughout 
relan 


* 
It writes almostinstantly Full Black 4 Flows easily from the Pen 


ete 


Bristol 


Does not corrode Steel Pens Blotting-paper may be apphed at the 


Is cleanly to use, and not liable to Blot moment of writing è 


Can be obtained ın London, through Messrs BarcraY & Sons, Farmng-, 
don Street, W Epwarps, Old Change, F Newsary & Sons, Newgate 


Street, J Austin & Co, Duke Street, Liverpool, and to be had of all 
Stationers 
BEWLEY & DRAPER (Limited), Dublin 


is the most Trustworthy, most Effective, and also 


AND ELECTRICIANS > 
PATENT MULTIPLEX CAMERA to carry 


CXXX1V 
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“Messrs. MACMILLAN & Co’s PRIMERS. 


SCIENCE 


PRIMERS. . ` 


UNDER THE JOINT EDITORSHIP OF bd 


PROFESSORS HUXLEY, ROSCOE, AND BALFOUR STEWART. 


In 1$mo, cloth, with Illustrations, price 1s each. 


INTRODUCTORY PRIMER. By Professor Huxrey, P.R.S. cee à 


CHEMISTRY By H. E Roscog, 


* FRS, Professor of Chemistry, the Victona University, 
the Owens College, Mancheste. With Questions 


PHYSICS. By BALFOUR STEWART, 
F RS, Professor of Natural Philosophy, the Victoria Uni- 
veisity, the Owens College, Manchester Waith Questions, 


GEOLOGY. By ARCHIBALD GEIKIE, 


F RS, Director-General of the Geological Surveys of the 
United Kingdom 


PHYSICAL GEOGRAPHY. B 
ARCHIBALD GEIKIE, F R.S. With Questions 


<j 


PHYSIOLOGY. By Professor MICHAEL 
FOSTER, MD,FR,S 


ASTRONOMY. By J. N. LOCKYER, 


ERS 


BOTANY. By ‘Sie Je DF HOOKER, 
K.CSI,CB,F.RS 


LOGIC By W. STANLEY JEVONS, LL.D., 


MA,FRS, 


POLITICAL ECONOMY 
SIANLEY JEVONS, MA,LLD,F.RS 


By W. 


*,* Others in prepar ahon. ‘ 


LITERATURE AND 


HISTORY "PRIMERS. 


EDITED BY 


JOHN RICHARD GREEN, M.A., LL.D., 


AUTHOR OF 


«A SHORT HISTORY OF THE ENGLISH PEOPLE” * . 


In 18mo, cloth, price 1s each, 


ENGLISH GRAMMAR. By the Rev. 
R MORRIS, LL D. 

EXERCISES on MORRIS’S PRIMER 
of ENGLISH GRAMMAR ByJ WETHERELL,M A 


ENGLISH GRAMMAR EXERCISES. 
By R MORRIS, LLD, and H. C BOWEN, M A 
ENGLISH COMPOSITION. By Piof. 

e NICHOL 

ENGLISH LITERATURE. By Sror- 
FORD BROOKE, M A, 

SHAKSPERE. 

Š LL D 

CHILDREN’S TREASURY of LYRI- 
FT a By F. T PALGRAVE In Two 

GREEK LITERATURE. By Prof 


JEBB, MA, LLD 


HOMER. By the Right Hon. W. E. 


By Prof. Dowpen, 


PHILOLOGY. By .J. Peir, M.A. 


GEOGRAPHY. By Sir GEORGE GROVE, 
DCL,FRGS With Maps 


CLASSICAL GEOGRAPHY. By H. 
F TOZER, M A. 
GREEK ANTIQUITIES. * By J. P. 


MAHAFFY, M.A Ilus@ated. 
ROMAN ANTIQUITIES. By Prof. 
A S WILKINS Ilustrated e 


EUROPE. By E. A. FREEMAN, D.CL., 
LL D, M Ay With Maps , 


GREECE, By SA A FYFFE, M.A. With 
Maps 
ROME. By the Rev. M. CREIGHTON. 


M.A With Maps 


FRANCE. By. ER M. YONGE. 


GĻADSTONE, M.P With Maps. 
: ‘ ° %% Others in preparation. ` : 
MACMILLAN & CO, BEDFORD STREET, STRAND, W,C. ° 
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Messrs. MACMILLAN & C05 NEW. BOOKS, 


A NEW EDITION OF 


“LORD TENNYSON'S WORKS. ` 2 


An entirely New Editiqn, corrected throughout by the Author, complete in Seven Volumes, extra fcap 8vo, price Five Shillings eacu 


A hmuted number of Coptes are printed on best Hand-made Paper Orders for this Edition will be taken, fo. Sets only, at the 
raje of 10s 6d per Volume 


The Volumes will be published as follows — 


Val .I—MISCELLANEOUS POEMS Ready | Vol V—ENOCH ARDEN and IN a : 
Vol II—MISCELLANEOUS POEMS Ready MEMORIAM October, 
Vol III -IDYLLS @F THE KING Ready | Vol VI—QUEENMARY andHAROLD November 


Vol IV—THE PRINCESS and MAUD Setiember Vol VII—THE LOVERS TALE &c December* 
NEW NOVELS AT ALL THE LIBRARIES 


°° ee ° A NEW NOVEL BY THE AUTHOR OF “JOHN HALIFAX, 
* Now Ready, 2 vols , Globe 8vo, price r2s | MISS TOMMY 
JILL. A MEDIÆVAL ROMANCE ” g 
? By E A DILLWYN By the Author of ‘‘ John Halifax, Gentleman ” Crown 8vo 6s 





A NEW NOVEL BY MISS C M YONGE 


THE ‘ARMOURER'S PRENTICES. By CHARLOTTE M. YONGE, 


* Author of “ The Hey: of Redclyffe,” &c Two Vols Crown 8vo rzs 
A NEW POEM BY MR THOMAS WOOLNER, RA 


‘SILENUS: a Poem. By Tuomas Wootner, R.A., Author of “ My 


Beautiful Lady,” “Pygmalion,” &c Crown 8vo 6s 


‘A poem which will excite considerable interest and admiration, and sustain the author’s high position among the writers of 
contemporary verse -E 7zmes 


BY REV E A ABBOTT, DD, AND W G RUSHBROOKE, ML 


THE COMMON TRADITION OF THE SYNOPTIC GOSPELS, in 


the Text of the Revised Veision *By EDWIN A ABBOTT, DD, formerly Fellow of St John’s College, Sea 
and W G RUSE Oe M L, formerly Fellow of St John’s College, Cambndge Ciown 8vo 35 6d 
COUES’ NORTH AMERICAN BIRDS 


‘KEY TO NORTH AMERICAN BIRDS Containing a Concise 


Account of every Species of Living and Fossil Birds at present known from the Contiment north of the Mexican and United 

- States Boundary, inclusive of Greenland Second Edition, Revised to date, and entirely Re-wntten With which are 
incorporated Geneial Ornithology, an Outline of the Structure and Classification of Bu ds , and Field Ormthology, a Manual 
of Collecting, Preparing, and Preserving Buds By ELLIOTT COUES,MA,MD, "Ph D , Member of the National 
Acatiemy of,Sciences Profusely Illustrated Demy 8vo 2/ 2s 


NOW READY, NEW PART (XIX ), SUMER IS ICUMEN IN to TIRARSI Price 3s 6d 


A DICTIONARY OF MUSIC AND MUSICIANS, 1450-1884. By 


Emment Wniters, English and Foreign Edited by Sn GEORGE GROVE, DCL, Directo; of the Royal College of 
Music, &€ Demy 8vo Vols %, II, and III Price 21s each 

e Vol I A to IMPROMPTU Vol IT IMPROPERIA to PLAIN SONG Vol II PLANCHE to SUMER 
IS ICUMEN IN e Demy 8vo, cloth, with Illustrations in Music Type and Woodcut Also published in Parts Parts I 
to XIV, and Part XTX, price 3s 6d each Parts XV , XVI , pnce 7s Pats XVII , XVIII , price 7s 

“Dr Grove’s Dictionary will be a boon to every intelligent lover of music Satur day Review 


MANUALS FOR STUDENTS NEW VOLUMES ee 


A TREATISE ON ORE DEPOSITS. By J. ARTHUR PHILLIPS, 


FRS,VPGS@FCS,M Inst C F’, Ancien Élève de l'École des Mines, Pars , Author of ‘A Manual of Metallurgy, 
“The Moning and Metallurgy of Gold and Silver,” &c With numerous Illustrations Medium 8vo 255 
THIRD EDITION, REVISED AND ENLARGED 


‘THE METHODS OF ETHICS. By Henry Stpewicx, M.A., Knight- 


* bridge Professor of Moral Philosophy ın the University of Cambridge, &c Demy 8vo I4s 


DISEASES OF * FIELD AND GARDEN CROPS, chiefly such as 


are caused by Fuhg By WORTHINGTON G SMITH, FLS,M AT, Member of "the Scientific Committee of ¢he 
RHS “mn 143 new Illustrations, Drawn and Engraved fiom Nature by the Author Fcap 8vo 4s 6g 
NEW AND THOROUGHLY REVISED EDITION 


ELEMENTARY LESSONS IN PHYSICAL GEOGRAPHY. By 


ARCHIBALD GEIKIE, LLD, FRS, Director-General of the Geological Survey of the United Kingdom, and 
Director of the Museum of Practical Geology, Jermyn Street, London, formerly Murchison Professor of Geology and 
Mineralogy ın the University of Edinburgh Ilustrated with Woodcuts and Ten Plates Fcap 8vo 45 Ge 


LATIN PROSE EXERCISES BASED UPON CAESAR’S {GALLIC 7 


WAR” With a@Classificatian of Caesar’s chief phrases, and Grammatical Notes on Caesar‘s chief Hara” By CLEMENT 
BRYANS, M A., Assistant Master m Dulwich College, late Scholar m King’s College, Cambridge, and Bell i ha am 


e Scholar Pott 8vo 2s 62, 
MACMILLAN & CO., LONDON, 
e 
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ee SS 
SHE’ PATENT BOOK-SHELF FITTINGS, as useain the PUBLIC LIBRARIES of LIVER- 
POOL, GLASGOW, BIRMINGHAM, &c, enable a nice adjustment of Shelves to be made without trouble, 
HOGKHAWM’S PATENT PICTURE LINE & FASTENERS afford the Most SECURE AND EAsyY means of hangyng Pictures, 
CURRALL’S RATENT VENTILATORS secure a 1egular supply of fresh air, without draught, at a very small cost. 
6 


Lilusti ations and Partuulars sent POST FREE on Appitcation to 












a 
Le) 
WILLIAM TONES & SONS, MOSELEY STREET, BIRMINGHAM. 
PRIZE MEDALS—London, 1851 , Parts, 1855 , London, 1862, Paris (Silver), 1867 , London, 1874. < 
e e (J 
RE. “Is as nearly tasteless as Cod-Liver Ol 
K mi : 9 can be ”—Lancet 
N : S “No nauseous eructations follow after ıt 
° € is swallowed °’—Med:ca? Pi ess 
° P erf é ected ? It can be borne and digested by the most 
delicate , is the ONLY OIL which does not 





everywhere _ In bottles at 2/9, 4/6, and 11/- 


k ‘‘ repeat ” , and for these reasons the most ° 
3 A efficacious kind ın use Fn capsuled bottles : 
; F- only, at 1/4, 2/6, 4/9, anc 9/- Sold a 


COL 


WESLEY COLLEGE, SHEFFIELD, 
(AFFILIATED TO THE LONDON UNIVERSITY, 1844 ) j 








GOVERNOR AND CHAPLAIN Rev W H DALLINGER, LLD, F.R.S, &c, &c. ‘ 
HEAD MASTER H M SHERA, Esq, M.A, LLD s 
SECOND MASTER C. J. SCOTT, Esq, BA, Scholar and Prizeman (Camb ) š 
FIRST MATHEMATICAL MASTER THOS HUGH MILLER, Eso, B A. (Camb) 


And TWENTY ASSISTANT MASTERS and PROFESSORS F 
In addıtıon to Classıcal, Mathematıcal, Englısh, and Commercial Subjects, BIOLOGY, PHYSICS, and CHEMISTRY, the 
Modern Languages of Europe, Hebrew and Syriac, Vocal and Instrumentale Music, and Drawing are teught by Accomplished 
Professors. 
The Rev. W H. DALLINGER, F.R S , has undertaken the PROFESSORSHIP of NATURAL SCIENCE, and gives 
Weekly Lectures and Class Instruction in PRACTICAL ZOOLOGY, BOTANY, &c 
CHEMISTRY 1s taught by R W LANCASTER, Esq, B A (1st Class Nat Science)” Christe Church, Oxford PHYSICS 1s 
taught by A. H. ALLEN, Esa, FCS SCHOLARSHIPS are AWARDED worth, ın the aggregate, 3007 a year, 
The JUNIOR SCHOOL (conducted ın a separate part of the Building) 1s in e&cellest efficiency 


PROSRECTUSES may be obtained by Application to the GOVERNOR or HEAD MASTER. 
The WINTER TERM will commence on TUESDAY, SEPTEMBER 23 


Ss. Wi. STOTI. 


In Casks, 12/6 per 9 gals. In Bottle, 3/3 per doz Impl. Pts.* 


* Bottles charged 2/- per doz, and allowed at the same rate if returned, but they 
must be paid for with the Beer 

Neither sugar, saccharum, nor any of the many new Brewing Materials are used in 
i the manufacture of the “S N ” Stout, ıt 1s Brewed entirely from the finest Malt and A 
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) S WALTHAM BROTHERS, ə 
oe os THE “HALF GUINEA” ALE BREWERY, LONDON, SW 


e 

HARVEY ARN D, PEA EE,’ 

i . ° [By Appointment to the Royal Institution of Great Britain, ] e 

: ° o SUCCESSORS TO W. LADD & CO., ó ° 
BEAK STREET, REGENT STREET, LONDON, W. 


9 
MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 








SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. š 
SZE EXHIBIT AT HEALTH EXHIBITION, EDUCATIONAL SECTION, ROYAL ALBERT HALL 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE, à 





ALL PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 
ARTISTIC WALL PAPERS, Guarĝnteed Free from Arsenic. 


e 
e Sole Address--r1o, HIGH STREET, MANCHESTER SQUARKp LONDON, W. 
y May be obtained of all Decorators Special Prize Me@al, Sanıtary Institute e 
Award of Merit, International Medical and Samtary Congress Silver Medal, National Health Society, 1883, 





P s è Prnted by R CLay, Sons, AND TAYLOR, at 7 and 8, Bread Street Hill, Queen Victona Street, ın the City of London, and published by 
Madii LAN anb Co at the Office, 29 and 30, Bedford Street, Covent Garden —TrursDAy, August 21, 1884 : 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


. ‘* To the solid ground 
Of Nature trusts the mnd which builds for aye "WORDSWORTH 
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ST THOMAS’S MOSPITAL MEDICAL 
‘ SCHOOL: 
ALBERT EMBANKMENT, LONDON, SE 


+ 
The WINTER SESSION of 1884-85 will commence on OCTOBER r, 
when an Introductory Adress will be delivered by Sır d RISDON | 
BENNETT, MD,FRS,at3pm 


TWO ENTRANCE SCIENCE SCHOLARSHIPS of £100 and £60 | 
respectively, open to all first-year Students, will be offered for competition 
The Examination will be held on the 6th, 7th, ang 8th of October, and the 
subjects will be Chemistry and Physics,e with either Botanyeor Zoology, at 








TE option of Candidates Engraved Real Size 
+, special Classes are held throughout th® year for the “PRELIMINARY A NEW ACHROMATIC GOMBINATION, 
POE RSTLY On ONO MEDIATE M B” Exarmnations of the | COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 


PORTABILITY OF A POCKET LENS 


OTE ye ll Pi c Pocket Lens (which every observer of 
Scholarships and Money Prizes of considerable value are awarded at the Nature ought fo do) "GR depres eae ater Rn jo y 


Sessional Examinations, as also several Medals The Platyscopie Lens 1s invaluable to botarfists, mineralogists, or ento- 
The Fees may be paid in one sum or by instalments Entries may be | mologists, as it focuses about three times as far from the object as the 
made to Leatures or to Hospital Practice, and special arrangements are | Coddington Lenses This allows opaque objects to be examined easily 


All Hospital Appointments are open to Students without extra charge 


méde for Students ent@ring in their second or subsequent years, also for The Platyscopic Lens is made of four degrees of power, magnifying 

Dental Students and for Qualified Practitioners eas to 35. 20, gi 30 p , the lowest power, having the largest 
Several medical practitioners and pnvate fam lies residing m the neigh- eld, ıs the best adapted for general use 

bourhood receive Students for residence and supervision, and a register of The Lenses are set in Ebomte Cells, and mounted in Torto:seshell Frames 

approved lodgings 1s kept in the Secretary’s office Prue of the Platyscopie Lens, mounted in Tortotseshell, magni- 


Prospectuses and all particulars may be obtained from the Medical Secre- fying either 10, 15, 20, er 30 drameters, 18s 6d each power. 
tary, Mr GEORGE RENDLE Ilustrated description sent free. 


Y M ORD, De | JOHN BROWNING, 63, STRAND, LONDON, W C. 


STANDARD METEÕROLOGIGAL INSTRUMENTS MA SS WEBR’S 









NEGRETTI CHESTS, 
OF 
bd * AND 
ZAMBRA’S PLATE 
acc AN A 
e Sunshine Recorder. C U T T, E RY 
With Adjustments for any 
Latitude, COMPLET BLY 
, PRICE £12 r28 od W Si DS FITTED. 
ae NE — e 
AONE One Year's Use o All Sizes m Stock. 
£I 128 od. ht e . 
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CITY AND GUILDS OF LONDON 


e INSTITUTE. 


e CENTRAL IYSTITUTION, EXHIBITION ROAD, SW 


Estabhshed to Provide ADVANCED TECHNICAL INSTRUCTION for 
T @lechnical Teachers 
2 Mechartcal, Civil, Electricals Chemical, and Sanitary Engineers 
3 Principals, Sugerintendents, and Manage-s cf Manufacturing Works 
Fee for the Complete Course of Instruction from January till July 188s, 


20 
The following Scholarships, tenable for two or three years, will be awarded 
n the results of the Entrance Examination .n December 1884 — 
x The Clothworkers’ Scholarship of £60 a year, with Free Education 


è 2 The Royal Albany Scholarship cf £s0a year 


3 Two Mitchell Scholarships of £30 a year, one with, and one without, 
Free Education 
Th? Siemens Scholarship of about £50 a vear will be competed for in 
October 1883 

For furthe” particulars apply at the Central Institution, or at Gresham 
College, E C 


TECHNICAL COLLEGE, FINSBURY 


t DAY DEPARTMENT for Students rot under r4 years of age The 
College Courses provide technical instruction for Mechanical and Electr‘cal 
Engineers, Technical Chemists, Builders, and Cabinetmakers Fee for the 
Session, inclusive of Laboratories, Workshops, &c , £ 

Four Mitchell Scholarships, each of the annual alus of £30, and tenable 
for two years, will be awarded (ın accordance with the scheme), on the results 
of the entrance examination, which will take place on 1HURSDAY, 
OCTOBER 2, at ten o'clock a m 

For further particulars, apply at the College, Tabernacle Row, or at the 
Office of the Institute, Gresham College, E C 

PHILIP MAGNUS, Director and Secretary 


NORMAL SCHOOL OF SCIENCE AND 


ROYAL SCHOOL OF MINES, 
SOUTH KENSINGTON AND JERMYN STREET 
Dean —Prorrssor T H Houxziey, PRS 
SESSION 1884 85 
From the rst October 1884, til! about the middle of June 188s, the Labora- 
tories will be open to Students in the following Sciences — 


CHEMISTRY AND AGRICULTURE 

PHYSICS 

BIOLOGY 

GEOLOGY 

MECHANICS AND MECHAMICAL DRAWING 
METALLURGI, MINING, AND ASSAYING 


The following Courses of Lectures will be given during the Session — 
Physics, Professor Guthrie, F RS , rst Oct. 1884, Principles of Agriculture, 
J Wnghtson, Esq, rst Oc®, Elementary Biclogy (Ammals), Professor 
Huxley, PRS, 8thOct , Metallurgy, Professor Chandler Roberts, F R S, 
8th Oct , Elementafy, Organic, and Inqrganc Chemistry, Professor E 
Frankland, F R S , 3rd Nov , Mining, Prcfessor Warngton Smyth, FRS, 
toh Nov , Astronomical Pnysics, J Norman Lockyer, Esq, F RS, x3th 
Jan, 1885, Elementary Blology (Plants), F O Bower, Esq, sth Feb, 
Elementary Geology, Professor Judd, F RS, 16th Feb , Zales y and 
Paleontology, Professor Huxley, PRS, 26th Feb , Botany, F O Bower, 
Esq , 16th Feb , Mechanics, Professor T M Goodeve, MA, 16th Feb , 
Advanced Organic and Inorgame Chemistrv, Dr F Jupp, F CS, 16th Feb , 
Mineralogy, F Rutley, Esq , 9th March 

A Course of Mine Surveying, conducted by Mr B H Brough, will begin 
on the 16th Feb , 1885 

In additior to the above, Lectures will be g ven m the Physical Depart- 
ment by Messrs Boys, Mitchell, Hoffert ard Captan W de W Abney 
RE,FRS , inthe Chemical Departmen: by Drs Hodgkmson and Percy 
Frankland , ım the Biological Department by Mr G Howes 

For further particulars apply to the REGISTRAR, Normal School of Sctence 
South Kensington 


OWENS COLLEGE, MANCHESTER 
” ee? (VICTORIA UNIVERSITY) 


The PROSPECTUS of (x) The ARTS, SCIENCF, and LAW DE 
PARIMENT, (2) The MEDICAL DEPARIMENT, (3) The DE: 
PARTMENT for WOMEN, (4) The EVENING CLASSES, and (5) 
The ENTRANGE EXHIBITIONS, ARE NOW READY, and may be 
obtgined at Mr Cornisn’s, 33, Piccadilly, Manchester, and they will be 
forwarded from the College on application 

” J HOLMES NICHOLSON, Registrar 


UNIVERSITY COLLEGE, BRISTOL. 


The SESSION 1884 85 will begin on OCTOBER? The College supplies 
for persons of either sex above the ordinary School Age the means of 
continuing thetr Studies in SCIENCE, LANGUAGES, HISTORY, and 
LITERATURE The CHEMICAL, PHYSICAL, ENGINEERING, 
GEOLOGICAL, and BIOLOGICAL LABORATORIES are open Daily 
The Engineermg Department includes Civil Mechanical, and Electric 
Eggineering, Surveying and Architecture, and sgpcial arrangements have 
been made for pragtical work with varicus Engineers, Surveyors, and 
Architects, m and near B@sto] = Informaticn with regard to the lodging of 
Students may be obtamed on apphcation Several SCHOLARSHIPS are 
tenable at the College Calendar, contaimrg full information, pr ce rs (by 
Post ıs 32) Fos Prospectus and further informat on, apply to 
ALFRED E STOCK, Registrar and Secretary 
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LIVING SPEGIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 


who has last week sent cut to his subscribers from Tenby the Cork-screw 
Coralhne, Bugula turbinata, with drawmg and description e has also sent 
out Pedicellina cerna, Cap-ella learis, Clavellina iepadiformis, Cristatella 
mucedo, Lacinulaia socialis, also Specimens fof (Huxley and Martin) 
Biology Laboratory work i 

Weekly Anncuncements will be made in this place of Org#fiisms T B 1s 


: supplying r 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes wn course of Six Months for Subscription of £1 8, 
or Twelve Tubes for ios 6 


Portfolio of Drawings, Ten Par, 1s each 
np te ita mt tp 


ST. BARTHOLOMEW’S’ HOSPITAL 


AND COLLEGE. 


CLASSES for the UNIVERSITY of LONDON MATRICULATION 
EXAMINATION 


a 

Two Classes are held at St Bartholomew's Hospital m each ydir Mr the” 
convenience of Gentlemen who are preparing for the Ma*nculafion Exami- 
ration at the University o7 London—from October to January, and from 
March to June Fee for the Course of Three Months, £to ros 


PRELIMINARY SCIENTIFIC EXAMINATION 

A Class .s he'd in the Subjects required for the Prelimimary Qcientific Ex- 
amination, and includes all the Subjects and Practical Work, as follows — 
General Biolegy—T W Shore, M B, BSc Lond 
Chemistry— H E Armstrong, Ph D ‘,ERS bd 
Mechanical and Natural Fhilosophy—F Womack, B Sc “Demonstrator of 

Natural Philosophy to he Hospita? 
Fee for the whole Course (to Students of the Hospital), £8 8s , to others, 


Éro tos P l 
FIRST and SECOND MB EXAMINATIONS 
Special Classes in the Subjects required for these Examinations are held by 
the Lecturers Fee (inclustve), 47 75 
These Classes are not ccrfined to Students of the Hospital 


ST. BARTHOLOMEW’S HOSPITAL 


i AND COLLEGE. 
OPEN SCHOLARSHIPS IN SCIENCE 


Two Scholarshirs of the salue of £130 each tenable for one year, will be 
competed for on Septemhe- 25, and three succeeding days One of the 
value of £13qWwill pe awarded to ethe best Candidate at this Examination 
under Twenty Years of Age, 1f of suficient merit For the other, the Cand 
dates must be under Twenty-five Years of Age C 

The Subjects of Examination are Physics, Chemistry, Botany, Zoology, 
and Physiology (no Candidate to take more than Four Subjects) 

The Jeaffreson Exhibition will be competed for at the same time The 
Subjects of Examination are Latin Mathematics, and any two of the 
three followine Languages, Greek, French, and German ‘This 1s «an open 
Exhibition of the value of £50 

Candidates must not have entered to the Medical or Surgical Practice of 
any Metropolitan Medical Schoo] 

The successful Candidates will be required to enter at St Bartholomew's 
Hospital in the OCTOBER succeeding the Examination, and are eligible for 
the other Hospital Scholarships 

For Particulars application may be made to the Warden of the College, 
St Bartholomew’s Hospital, E C 


ST. BARTHOLOMEW’S HOSPITAL 


AND COLLEGE, a 


The WINTER SESSION will begin on Wedresday, October x, 1884 

Students can reside in the College within the Hospital walls subject to the 
College Regulations The HospitaM™@comprises a service of 750 beds, in- 
cluding 75 for Convalescens at Swanley -For further Particulars apply 
personally or by letter to the Warden of the College, St Bartholomew's 
Hospital, E C 

A Handbook. forWardedgon application 





THE MIDDLESEXe HOSPITAL 


The WINTER SESSION will open on WEDNESDAY, OCTOBER r, 
with an Introda@tory Address byDr Davin NLAY, BA 

The Medical Scnool, which has lately been considerably enlarged, pro- 
vides the most complete means for the Education of Mudents preparing fo 
the Untversity of London, the Colleges of Physicians and Surgeons, and the 
other hcensing bedtes Two Entrance Scholarships of the annual value of 
£25 and £20, tenable for two years, did an Entrance Science Scholarship, 
value £50, will be competefl for on SEPTEMBER 29 and following days 

Further information may bè obtaimed frofm the Dean or the Resident 
Medical Officer at the Hosp tal ANDREW CLARK, Dean 


ST GEORGE’S HOSPITAL 
MEDICAL SCHOOL, 


HYDE PARK CORNER, W 


The WINTER SESSION wajl commence en WEDNESDAY, October x, 
w.th an Introductory Address by Dr Chanspneys at 4pm * A Prospectus of 
the School and further information "may be obtained by personal application 
between 1 and 3 p m , or by letter addressed to the Dean at the Hospital 
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WANTED. — “Nature,” „No 116 — Apply 
Nature Office, Bedford treet, Strand 
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QUEEN’S COLLEGES, IRELAND 


The Professorship of Materia Medica in the Queen’s College, Cork, being 
now vacant, Candidates for that Office are requested to forward their Testi- 
monials to the Under Secretary, Dublin Castle, on or before SEPIEM BER 15 
next, in order that the same may be submitted to Hus Excellency, the Lord 
Lienterfant 

The Candidate who may be selected for the above Professorship will have 
to enter upon hiv@uties forthwith 


Dublin Castle, August 16, 189 


. THE MASON COLLEGE, 
BIRMINGHAM. 
SCHOLARSHIP IN CAEMISTRY OF £30 PER ANNUM 


An Examination in Theoreteal end Practical Chemistry for this Scholar- 
ship will be held os TUESDAY and WEDNESDAY, October 7 and 8, 1884 
Candidates must either have studied Chemistry two years in the College, or 
they may be B Sc of London, or Associates of the Institute of Chemistry 
Application to be made before October 1 to 





ý . ’ GEO H MORLEY, Secretary 
THE MASON COLLEGE, 


“BIRMINGHAM 
2 SESSION 1884-85 
FACULTIES OF SCIENCE AND ARTS 


The S§SSION COMMENCES on FRIDAY, October 3 next, and ter- 
minates on June 27, $885 

All Departinents of the College are ofgn to both sexes on the same terms 
Speerl arrangements are made for the conventence af Ladies 

Syllabases, contamuing full informatign as to Admission of Students, Courses 
of Instruction, Fees, Entrance and other Scholarships, may be had from 
CornisH Bros, Birmingham, or from the undersigned, price 62 (by 


os® 
PAREJA GEO H MORLEY, Secretary 
MAGIC’CUBE. Post Free 6d. 


Traly a marvel of ingenuity,” ‘“‘will give no ordinary pieisure "—~ 
Science Monthly ‘Really a marvel, and worthy of notice ’"—Knowledee 
‘A cunosity,” a feat "Dundee Advertiser 

Apply to James Cram, Accountant, Dundee 


HARTLEY INSTITUTION,» 
: SOUTHAMPTON 


In'the Departments of General Literature, Science and Engineering, and 
Preliminary Medical Education, the Course of Instruction meets the require- 
ments of Students preparing for Open Unrversity and other Scholarships in 
Scrence and Mathematics, the London University Intermediate B Sc and 
B.A, &c th® Examinations for Woolwich, Sandhurst, and for Indian and 


Colonial appointments 
T W SHORE, Executive Officer 


ss re a 
INTERNATIONAL INVENTIONS 
EXHIBITION, 


LONDON, 1885 
Division J Inventions Dision IT Music 


Di 





PA@RON 
HER MAJESTY THE QUEEN 


PQ@ESIDENT 
HRH THE PRINCE OF WALES, KG 


Applications to Eahibit must be made @ Pnnted Forms, which will be 
supplied on application to the SECRETAR), International Inventions Exhibt- 
tion, South Kensington, $ W These must be filled up and returned on or 
before October x, 1884 


It is intenfled to appoint PROFESSORS 


of METALLURGY and of ME@HANICAL ENGINEERING in the 
echnical School in connection with Firth College Sheffield ‘The 
remuneration will depend en the qualificatiogs of the Applicaet, but will 
in no case be less than 4300 p@ Annum, together with a portion of the 
spective Class and Laboratory Fees For further Particulars apply to 
the REGISTRAR, to whom applications, stating Experience and Qualifi- 
cations nfust be sent, with the Names of at least Three Referees, before 


SEPTEMBYR 20, 1884 m 
Firth Ccllege, Sheffield ENSOR DRURY, Registrar 


HOME TUITION, LONDON &SUBURBS 
--STUDENTS desiringdnstruction@an Mathematgs attended at their 
own houses by a High Wrangler, M A Irm Coll, on very reasonable 
terms —X ,9, Dorville Road, Hammersmith 


Mr. WM. LEIGHTON JORDAN will 


V ) bein London in Novembérgand ready*to make engagements for 
Cae Ns Lectures on the New Principles of Natural Philosophy — 
Address, care of Mr Davin BOGUE, 3, St Martin's Place, London, 
we 
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SCIENCE MASTERSHIP br LECTURE- 


SHIPe—Botany, Biology, Inorganic Chemistry? Mechanics, &e Post 


d 





not occupying full time preferred 7 am in last post Age 33 — 
Se , 3, Lower Brook Street, Ipswich 
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On the rst of every Month e i 


JOURNAL OF BOTANY, 2 


BRITISH AND FOREIGN 
Edited by Jaures Brrrren, F L S, British Museum e 
Contents —Original Articles by leading Botanists -—-Extracts, and 
Notices of Books and Memos —Articles in Journals —Botamical News ~- 
Proceedings of Societies 
Price rs 32 Subscription for One Year, payable in advance, 125 
London WEST, NEWMAN, & CO, 54, Hatton Garden, E C 


THE “HANSA,” 


Published since 1864 in Hamburg, 1s the only independent professional paler ® 


in Germany dedicated exclusively to Maritime Objects 
Reviews, Reports, Advertisements Strict eye kept upon the development 
of Maritime Affairs in every respect Every second Sunday one Number m 
ato at least , frequent supplements and drawings Subscription at any time, 
preceding numbers of the year furnished subsequently Price res for twelve 
months Advertisements 4a a line widely spread by this paper, considerable 
abatement for 3, 6, 12 months’ insertion Business Office Aug Meyer and 
Dieckmann, Hamburg, Alterwall, 28 Edited by W von Freepen, MR, 
Hamburg, Alexander Street, 8 , 


NORTH BRITISH AGRICOLTURIST, 


the only Agncultural Journal ın Scotland, circulates extensively amon® 
Landowners, Farmers, Resident Agents, and others interested 1n the 
management of land throughout the United Kingdom ` 
The AGRICULTURIST 1s published every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the weeh 
The spectal attention of Land Agents 1s directed to the AGRICULTURIS] 
rms ae of the best existing papers for Advertising Farms to be Let and Estates 
or Sale 
Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class 
Prce 3d By post 34@ Annual Subscription, payable in advance, 145 
Offices—377, High Street, Edinburgh, and x45, Queen Victoria Street, 
London, E C 
Money Orders payable to CHARLES ANDERSON, Jun , Edinburgh 


LA SEMAINE FRANÇAISE: a Weekly 


Newspaper and Review in the French Language Pohtics, Literature, 
Science, Art, Varieties, Notes Price 2d, through Booksellers, and at 
the Rathvay Bookstalls Office, 441, Strand, W C 


LA SEMAINE FRANCAISE: Journal Francais pour 


l'Angleterre Polstique, Littérature, Sciences, grts, Variétés, Nouvelles, 
et Notes Un exemplaire par la poste, 2ġg , en timbres poste Abonne- 
ment franco par la poste—un an, ros 10d , six mots, gs 5 Prixad 
chez tous les lbratires et aux gafes des chemins de fer On s’abonne 
aux bureaux, 441, Strand, Londres, W.C 


LA SEMAINE FRANCAISE —“‘ La Semaine Fran- 


çaise ’ has been brought out in London for the benefit of those English 
readers who may wish to study contemporary French from all points of 
view, instead of confining their reading to one particular Gallic print 

It certainly merits success "-—-Grapiic 


LA SEMAINE FRANCAISE —“ The numbers before 


us are full of good things It will be far better for most than any 
one of the best papers published in Paris itself We are much pleased 
with the character of it, and believe it will be highly valued ın all those 
many households where French ts cultivated The printing is very well 
done ”’—Queex 


Essays, Critiques, 


TERMS OF SUBSCRIPTION — s d 
Three Months 2 9 
Six ee . ‘ . 5 5 
Twelve , . ` to Io -~ 
POO payabletoA CrisTIN .. © 
2 


Pubhshing Office, 441, Strand, W C. 


DIAMONDS IN MATRIX. 





R C NOCKOLD, Diamond and Oriental Stone Cutter and Dedler, has s 


on Sale Specimens of the above, also Cut Precious Stones in,all Colours 
Precious Stones valued and bought 
FRITH STREET SOHO, W 


12, 
GREEK and ROMAN COINS Catalogife 
af the Collection formed by GEORGE SIM, FSA Scot, Edinburgh 
4to Price ars 
MACMILLAN & CO, LONDON 


° AMATEUR 
PHOTOGRAPHY. 


AMATEURS SUPPLIED 
WITH ALL + 
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INDIAN NATURAL HISTORY 
Just Publishe€, Imperial z6mo, Ilustrated 285 


NATURAL HISTORY of the MAM- 


MALIA of INDIA and CEYLON ByR A STERNDALE With 
170 Illustrations 
Knowledge —‘‘Is the very model cf what a popular Natural History 
should be Its descriptions are excellent, and are well supplemented by the 
very numerous wlustrations which accompany them Should form part of 
a kit of every one, be he soldier or civilar, who may visit our Indian 
mpre ” 
@¥aiure — An amusing work, with good illustrations, to which residents 
in India may have recourse for the identification of the principal mammals.” 
Free Press —*‘ It is certainly the most able, exhaustive work yet published 
on the subject of Indian Mammalia ” 
Fuld —“ The introduction of personal remimscences he:ghtens the readable 
character of the description The work will be welcomed by the general 
reader who ts fond of natural history ” N 


Second Ed:tion, Imperial r6mo, Ilustrated 8s 6d 


The TRIBES on my FRONTIER: an 


Indian Naturalist’s Foreign Pohcy By EHA With 70 Illustrations 
by E C MACRAE 

Academy — ‘Tt has the brevity which 1s the soul of wit, and a delicacy of 
ilusion winch charms the literary critic ” 

Westuunster Review —‘Itis a book to be read, and has the advantage 
of needing no preliminary khnowledge of natural history for its enloyment ” 

Atheneum — The book contains nany curious little traits of animal 
character and habits, the results of a close and sympathetic observation ” 

Field —‘‘It is a very clever record of a year’s observations round the 
bungalow ın ‘ Dustypore ’” ` 

Allen's Indian Mati -—* A most charming senes of sprightly and enter- 
taining essays on what may be termed the fauna of the Ind an bungalow 

We have no doubt that thts amusing book will find 1ts way into every 
Anglo-Indian’s library ” 

Knowledge -—“ This is a dehghtful bock, irresistibly funny in description 
and illustration, but full of genuine science too e must content oar- 
selves with the remark that there is not 2 dull or uninstructive page in the 
whole book ” 

Sane ney Review —‘' Full of accurate and unfamiliar observation, brightly 
to fd) 

Chambers' Journal — We haveto thank our Anglo Ind an naturalist for 
the delightful book which he has sent home to his countrymen in Britair 
May he live to give us another such ” 


London W THACKER & CO, 87, Newgate Street 


- AUTOTYPE PHOTOGRAPHIC BOOK 


e ILLUSTRATION. 


ADVANTAGES 
ist They present Faithful Represertations of the Subjects 
2nd Printed on the paper of the Book itself, mounting not required 
srd For Editions of tooo and under they are cheap 
Employed by the Trustees of the Briush Museum and by the Learned 
Societies , also by many of the leading Publishers 
Amongst the Works recently done or at present in the press, may be 
cited Lady Brassey’s “Tahiti”, Prof Gardners “Lhe Types of Greek 
Coins”, Holtzapftell’s ‘Practice cf Ornamental Turnng”, -Audsley’s 
“‘Ornamental Arts of Japan”, Lockyer's Bei aren Analysis” , Burgess’s 
“ Archeological Survey of India”, ‘Samuel Palmer a Memoir” 
Of this fast work the Atheneum says —‘ Ths book 1s admirably illus- 
sowie by fourteen autotype reproductions from lovely and characteristic sepia 
rawings ” 





FOR THE 
ARTISTIC DECORATION OF THE HOME, 


VISIT THE 
=” AUTOTYPE FINE ART GALLERY, 


74, NEW OXFORD STREET 
(Twenty Doors West of Mudie's Library) 

SPLENDID COPIES OF THE OLD MASTERS, f 
e © From the most celebrated Galleries of Furope 

REPRODUCTIONS OF MODERN PAINTINGS, 

From the Luxembourg, ‘The Salon,” Royal Academy, &c 
FACSIMILES OF TURNER'S “LIBER STUDIORUM,” 
COPIES OF REYNOLDS, GAINSBOROUGH, LAWRENCE, 
And rare works from the Print Room, British Museum, 


® An ILLUSTRATED PAMeHLET, with Press Notices from the Trwes, 
Athenteum, Acadeny, Portfolio, Art Journal, &c , free per Post 


Fine Art Catalogue, 124 pages, price Sixpence, free per Post 


THE AUTOTYPE COMPANY, 
74, NEW OXFORD STREET, WC 


° THE ZOOLOGIST: 


s 
A MONTHLY MAGAZINE OF NATURAL HISTORY 
Third Seres Edited by J E Hartina, ELS, FZS, Member of the 
British Ornithologists’ Union , contains-— m 

Onginal®Articles by well-known naturalists ın every branch of zoolcgy, 
habits of animals, arrival and departure of migratory birds, occurrence of 
rare birds, distribution and migrat®n of British fresh-water fish, new or 
rare manne gsh, local aquaria, British reptiles, British land and fresh- 
water mollusca, with remarks en the haunts and habits of the species, and 
other matters of gengpral mterest to those who delight in natural history 
e Reports of the Linnean, Zoologionl, and Entomological Soctehes Reviews 

of natural history books Occasional translations from foreign zoological! 

journals of important and nteresting art cles in various branches of zoology 


e Theresare occasional woodcuts 


*JQUN VAN VOORST, 1, Paternoster Row 
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THE SCIENTIFIC RESULTS OF THE VOYAGE OF HMS 
“CHALLENGER ” 
Now Ready, “ Zoology,” Vol IX (Part XXII Report on the Foraminifera, 
by Henry Bowman Brapy, FRS, FLS) Text and Plates 2 vols 
Royal sto, price 63s clot 


h 
REPORT ON THE SCIENTIFIC -RE- 


SULTS of the VOYAGE of HMS “CHALLENGER” during the 
YEARS 1873-76, urder the command of Captan G ® Nares, RN, 
FRS, and Captain F T Thomson, ReN Prepared under the super- 
intendence of the late Sir C W Tuomson, F RS, and now of Joun 
Murray, F RS E, one of the Naturalists of the Expedition 
Printed for H M. Stationery Office Published by Order of H M Govern 
ment sold by Longmans & Co, John Murray, Macmillan & Co , Simpkin 
& Co, Tribner & Co, E Stanford, J Potter, and KggangPaul & 
Co, London, A & C. Black and Douglas & Foulis, Edinburgh , and by 
A Thom & Co and Hodges, Figgis, agd Co? Dublta 


LELECTRICITE- 
Chaque Samedi, 16 pages, grand in 8vo, a colonnes 


REVUE HEBDOMADAIRE; * 


Scientifique, illustrés, spéciale, seul jowmal,tenant les lecteurs 
au courant de toutes les exposttrons électriques, et de tous les 
progrès de Pélectricité o 


Comité de Rédaction, ARMENGAUD JEUNE, 


Président , 


® 
A BERTHON, E BOISTEL, F? BOREL, 

R de COULON, W de*FONVIELLE, L MAICHE, 
A de MERITENS, D MONNIER, D NAPOLI 
Subscription Yearly, 20s , Six Months, 10s. 

Agency for England and Colontes— s 
LE FEVRE AND CO., ENGINEERS, 7 
26, BupGE Row, CANNON STREET, LONDON. 
Specimen Copy sent post free 


e 
On the rst of every Month, price Sixpence 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
fdited by Jonn T CARRINGTON, 
With the Assistance of 
FREDERICK Bonn, FE Z S Jony A Power MD 
Epwarp A Fircy, FLS ° Jenner Weir, FLS 
F Bucuanan Warte, M D j 
Contains Articles by well-known Entomologists on all Branches of the 
Science , on Insects injurious or beneficial to Farm or Garden, Notes on 
Habits, Liıfe-Histories occurrence of Rarities, &c , there are Monthly 
Lists of Duphcates and Desiderata ® 
Numerous Woopcut ILLUSTRATIONS, to the printing of which especial 
attention 1s given, and occasional LirHoGRaPHED and CHROMO-LITHO 
GRAPHED PLATES 
SIMPKIN, MARSHALL, & CO, Stationers’ Hall Coury. 


Ann , 20s Post Free 


165 per 
DER NATURFORSCHER. 


Wochenblatt zur Verbreitung der Fortschritte m den 
Naturwissenschaften 


Herausgegeben von Dw WILHELM SKLAREK 
A Weekly Periodicht devoted to Natural Science 52 Nos, 16s Specimen 
Numbers may be had through any Foreign Bookseller 1884,commenced 
the XVIIth volume z 


Berlin DUMMLER, 77, Charlottenstrasse_S W } and all Booksellers 
THE ENTOMOLOGIST’S MONTHLY 


MAGAZINE. 


Price Sixflence,gVionthly, 24 pages 8vo, with occastonal Ilustrations 
Conducted by C G Barrerr, J W Dovcuss, R MCLACHLAN, F RS, 
E C Rre®FZS,E SAUNDERS, FLS,and H T Srarnron, FRS 

This Magazine, commenced in x86%, contains standard articles and note‘ 
on all sutyects connected with Entomology, and especially on the Insects of 
the British Isles e s 

Subscrıption—-Sıx Shillings per VoluffKe, post free The volumes com 
mence with the June number in each year Py 

Vols I to VI (strongly bound in cloth) hay be obtained by purchasers o: 
the entire set to date, at the increased price of ros each, the succeeding 
vols may be had separately or tegether at 7s each e 

London SOHN VAN VOORST, 1, Paternoster Row 
N B --Communicatiohs, &c , shoul be sent to the Editors at the above 


address 
MINERALS AND STONE 
IMPLEMENTS 


Mr BRYCE-WRIGHT begs to call the attention@of his Clients and th 
Pubhce to his large senes of + 
MINERAfS AND STONE IMPLEMENTS, 


from which single specimens can be selected 
Elementary Collections of Mi~erals, Fossils, and Rocks from £r upward: 
N B -These Collections obtau ed the Prize Medal, 1862 


GEMS AND PRECI@US STON OF. EVERY DESCRIPTION 
° BRYCE-WRIGHT, . 


Miner alogisfand Expert in Precious Stones, 


e 204, REGENT STREET, LONDON, W 
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SUBSCRIPTIONS to “ NATURE.” LIGHTNING CONDUCTORS, >œ 
< @ Experience, accumulated since the time of Bemamin Franklin, preves 
Yearly . 28 o conclusively that a Conductor made of Copper of adequate sixe 1s the best 
beri .. 6 of allappliances for the protection of every description of building from the 
r EEA he ’ ae ty asia ein i 6 destructive effects of lightning 
oe o ee s e 
To the United States, the Continent, and all places N E W A | L. & CO IS 
a 


within the Postal Union .— 
s e $ d 
Yearly we + 30 6 
Half-yearly. 2. 1 we wwe te we TS OG 
Quarterly; 6 6-4 eee cen ee BOO 


CHARGES for ADVERTISEMENTS. 


Three Lines in Cdlumn 2s 6d 9d. per mee 


s d 

One-Eighth Page, or Quarter Column . .. 0 I$ 6 
Quarter Page or Half a Column . I I5 0 

e didifa Page, ora Column . . 350 
Whole Page .. 6 6 a 


Post Office Orders payable to MACMILLAN & CO. 
OFFICE 29, BEDFORD STREET, STRAND, W.C. 


6 
SCIENTIFIC ART. 

e LECTURE ROOM DIAGRAMS (Chemical, Physical, Geological 
Archzologic®l, Biological, &c ) of ary required scale mm black and white or 
coloured, with reference letters or printed descriptions 

Also, DRAWINGS on WOOP ard the LITHOGRAPHIC STONE for 
Scientific Works, carefully and neatly executed by 

Ww. S DUNCAN, ScrentIFIC ARTIST, 22, Delamere 


Teirace, Bayswater, W 


A GREAT BOON TO AMATEURS. 


Photographic Apparatus and Matenals of the Highest Quality supplied 
at City Prices fiom e ° 


THE PHOTOGRAPHIC ARTIST’S STORES, 
43, CHARTERHOUSE SQUARE, EC 
(Close to Aldersgate Station) 


COMPLETE TOURISTS’ OUTFITS* EVERY REQUISITE 
New Illustrated Price List 62 Address the MANAGER 


' KING EDWARD vVtfv’S SCHOOL, BERK- 


HAMSTED, HERTS, 28 miles from Euston —27 Schoo] Scholar- 

ships, four Exhibitions from the School Laboratory, heated 
peng Bath, Fives Courts, &c go? per Annum —Address, Heap 
ASTER 


HOW & COWS 


- Geological -Transparencies for the Lantern. 


Descriptive Catalogue on Application 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS 
HOW & Co’S POCKET MICROSCOPE I AMP, a: 6g 
MICRO-PETROLOGYa—Sections of Pitchstones, Obsidians, Granites, 
enites, Diortes, Gabbros, Dolentes, ®asalts, Tachyhtes, Trachytes, 
desites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lime- 
stones, &c., price 1s 6d egch, 


JAMES HOW & CO, P FARRINGDON STREET, LONDON 


SCIENCE AND ART DEPARTMENT 


30 PER CENT GRANT FOR THE PURCHASE OF STANDARD 
COLLECTIONS AND APPARATUS F®R TEACHING GEOLOGY 
AND MINERALOGY | NEW LISTS and EORMS on which the 
Application 1s to be made Mpphed by 


THOMAS J. DOWNING, 
© Geolog@, &c, š 
38, WHISKIN@®TREET, LONDON, EC (over Quarter of a Century) 


EDWARD WARD, 


Preparer of Microscopie Shdes and of Mounting Media, 
WHOLESALE AND RETAIL 
249, OXFORD STREET, MANCHESTER 
(Nearly opposite Owens College) 
Speclality—-SLIDES OF VOACANIC DU§T from the Krakatoa Eruption, 
1s each, Post Free, rs 2g 
UNMOUNTED OBJECTS FOR AMATEURS IN SERIES AT 25 EACH SERIES 
e List on Application 


NOTICE TO ASTRONOMERS. . 

MR G CALVER begs % state that he now exhibits at the International 
Exhibition, Crystal Palace, an EQUATORIAL with ro meh Speculum It 
is a new arrangement with column pedestal, clock inside, the most complete 
and superior Instrument ever offered 

Also, shortly to be exbibited, an EQUATORIAL with 20}-inch Speculum, 
with mounting, &c , suit®ble for large Instruments In these Instruments 

è there ts the most perfect and easy contro®over all the motions 


Full Particulars on application ®© ə 
G CALYER, Widford, Chelmsford 
è 





PATENT 


COPPER LIGHTNING CONDUCTOR, - 


As apphed to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, is the most Trustworthy, most Effective ang also 
the Cheapest Conductor ever offered tothe Public 


R. S. NEWALL & CO., 


130, STRAND, WC ; 7, NEW QUAY, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW 
MANUPACTORY—GATESHEAD-ON-TYNE. 


H & E J. DALE, 


MANUFACTURING OPTICIANS 
AND ELECTRICIANS 


Se Rune commend 





PATENT MULTIPLEX CAMERA to carry 
13 Dry Plates 


A PERFECT APPARATUS FOR TOURISTS 
(Cheaper and better than Double Backs) 
Illustrated Circular Post Free 


Complete Photographic Sets of High Quality: 
with Multiplex Camera, from 45 5s 


Illustrated Catalogue, 4 Stamps Electric 
Sete ie Catalogue (zoo pages), 4 Stamps 
Prize Medal, Caltcutta 26, Ludgate Hill, London, E C. 


SECOND EDITION, 
GRIFFIN?’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7d. P@ST FREE 


A CATALOGUE OF CHEMICAL APPARATUS, 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts, 
Most Complete and Cheapest List of Apparatus 


JOHN J. GRIFFIN ann SONS, 22, GARRICK STREET, 
LONDON, W.C. 


MINERALOGY AND GEOLOGY. 


Fine Russian ‘‘SHERRY-COLOURED TOPAZES,” also the following 
newly-described Minerals —~ 
HERDERITE ° m . Maine, USA 
CUPRODESCLOIZITE Mexico 
ZYGADITE , Andreasberg 
And very good EMERALDS on MATRIX, UWAROWITE, EUCLASE, 
TANTALITE, KENGOTTITE, and PYRARGYRITE 


A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the 


same 
Tits on Apblication Hammers, Chisels, and Hapersitraps 
PRIVATE LESSONS AND EVENING CLASSES. 
BLOWPIPE CASES AND APPARATUS Catalogues free 
SAMUEL HENSON, 


277, STRAND, LONDON, 
Oppæıte Norfolk Street 


FERNS, A SPECIALITY. 


° 
The largest and most profusely ILLUSTRATED CATALOGUE 
of FERNS ever published, contaimng much valuable informatidh, many 
Synonyms, numerous Descriptions, and copious yet simple ‘Hints on 
Fern Culture” , regresentative of our IMMENSE STOCK of FERNS, 
which 1s probably the largest in the World,*suitable for STOWE and 
GREENHOUSE cultwation, for OUT®OOR FERNERIES, and 


other purposes 
May be had on application PRICE ts. 








ABRIDGED CATAROGUE OF OVER J000 SPECIES AND, 7” 


VARIETIES POST FREE . ` 

W. & J.. BIRKENHEAD, 
FERN NURSERY, Satz, MANCHESTER « * 
e = a e a 


> 
a 
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E WALL PAPERS FREE FROM ARSENIC. 


* WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 


. ARTISTIC WALL PAPERS, Guaranteed Free from Arsenie, í 
Soje Address--rr0o, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 


May be obtained of all Decorators Special Prize Medal, Samtary Institutes ° 
Award of Merit, International Medical and Sanitary Congress Silver Medal, National Health Society, 1883 


2 ALTE VY EY AND PEAK, 


cxlii 








+ 





ee [By Appointment to the Royal Institution of Great Britain,] ra $ : a 
SUCCESSORS TO W. LADD & CO., e * é 


BEAK STREET, REGENT STREET, LONDON, W. 
MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 
SCHOOLS, COLLEGES, OR PRIVATE RESEARCH ae 
SHE EXHIBIT AT HEALTH EXHIBITION, EDUCATIONAL SECTION, ROYAL ALBERT HALL 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE. 


SS. IG. SEO zr. 
In Casks, 12/6 per 9 gals In Bottle, 3/3 per doz Impl Pts* 


fry 

* Bottles charged 2/- per doz, and allowed at the same rate if returned, but they® Æ 
must be paid for with the Beer 
Neither sugar, saccharum, nor any of the nary new Brewing Materials are used in § 









ee a the manufacture of the “S N” Stout, ıt 1s Brewed entirely from the finest Malt and (SRB -g 
4 Hops, it 1s, too, more hopped than Stout 1s generally, therefore, besides bemg very HEERO 
mov nutritious, * 1s an excellent Tome and particularly suited for mvalids, ladies nursing, or Bae 


HA anyone requiring a good serene irine beverage 
and very uch recommended by Medical men 


WALTHAM BROTHERS, 
THE ‘HALF GUINEA’ ALE BREWERY, LONDON, SW 


SCIENTIFIC WORTHIES. 


It is a “Sound Nutritious” Tonic, Bees 
» Fate 





The following 1s a list of the Portraits that have appeared in the above Series, my 


MICHAEL FARADAY. 
THOMAS HENRY HUXLEY. 
CHARLES DARWIN. " 
JOHN TYNDALL. 

GEORGE GABRIEL STOKES 
SIR CHARLES LYELL 


HERMANN L, F. HELMHOLTZ. 

SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. ; 
SIR GEORGE B, AIRY. 

J LOUIS R. AGASSIZ , 

JEAN BAPTISTE ANDRÉ DUMAS, . 


SIR CHARLES WHEATSTONE, 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
ADOLF ERIK NORDENSKJOLD. 
SIR WILLIAM THOMSON, 


RICHARD OWEN, $ ? 


JAMES CLERK MAXWELL 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY 


SIR C W. SIEMENS, ; E 


Proof impressions of these, printed on India paper, may be had from the Publishers oprie ss. each, or 
the Set of 23 Portraits in a Handsome Portfolio for £6 os od, carriage patd, ° 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s, 


= oe Cheques and P.0.0.s payable ta MACMILLAN & CO. 
OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. « e s 


. G. D. AHRENS, THE CHOLERA. 
PRISM WORKER, AND PRACTICAL OPTICIAN, ® e 
A HISTORY OF ASIATIC CHOLERA, 


36, GREAT RUSSELL STREET, LONDON, WC 
FROM THE 


SPEQIAL NOTICE—Sce the New Polarising Prism é 
Can be used ovepany A & B Eyepiece Strongly recommended for Lanten | FARLIEST TIME S$ UNTIL THE VEAR 1 87 6. 
By C. MACNAMARA. 


Work, will take in any Object Also see the New Erecting Microscope 
Any Object-Glass and any Exyeptece can be used withit Itis the only way 
Cregyvn 8vo, 109 62 . 
MACMILLAN & CO, LONDON 





of seeing the Objects in their night shape and form Maker of the Largest 
Nicol Pnsms ın existence for the Late W Spottiswoode, Esq, PRS, &c, 
&c , and for Frank Crisp, Esq, LLB, BA, &c, &e 

e 


TRA SUPPLIED WITH PRISMS 





THE CHEMISTRY OF THE SBCONDARY BATTERIES OF 


PLANTÉ aid FAURE By J H. GLADSTONE, Ph.D, FRS, and ALFRED TRIBE, F Inst C, Lecturer on 
e Chemistry at Dulwich College Crown 8vo as 6¢ ŝ [‘* Mature” Serves 
4 The little volumg 1s a yaluable contribution to our knowledge of secondary battenes, and deserves to be widely circulated ”— 
Electrical Review ° a e 
‘It does not need many*words to sommend this clear and pract.cal little volume to all whom it may concern Atheneum, « 
+ 


Sa MACMILLAN & CO, LONDON, W.C j 
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Messrs. MACMILLAN & C0’S NEW BOOKS. | 


A NEW EDITION OF 


SENS LORD TENNYSON’S WORKS. . 


An entirely New Edition, corrected throughout by the Author, complete ın Seven Volumes, extia fcap 8vo, price Five Shillings each 
A limiti number of Copies are printed on best Land-made Paper, Orders for this Edition will be taken, for Sets only, af the 
rateof 10s 6d per Volume 








The Volumes will be published as follows —~ 


Vo I-—MISCELLANEOUS POEMS Ready | VoL V--ENOCH ARDEN and IN 
Vol. II —MISCELLANEOUS POEMS Ready MEMORIAM Octobar 
Vol® IIT --IDYLLS OF THE KING Ready j Vol VI—QUEENMARY and HAROLD November 


Vol IV—TBE PRINCESS and MAUD Ready | Vol VII--THE LOVER’S TALE &c December 
NEW NOVELS AT ALL THE LIBRARIES 


A NEW NOVEL BY THE AUTHOR OF “JOHN HALIFAX, 
a. ate Aow Ready, 2 vols , Globe 8vo, price ras GENTLEMAN ” 
i JILL MISS TOMMY. 
‘ ° | A MEDIA VAL ROMANCE 


By E A *DILLWYN By the Author of “* John Halifax, Gentleman” Crown 8vo, 6s 
A NEW NOVEL BY MISS C M YONGE i 


THE " ARMOURER'’S PRENTICES. By CuHartotre M. Younes, 


Author of “ The Heir of Redclyffe,” & Two Vols Crown 8vo 12s 
A NEW POEM BY MR THOMAS WOOLNER, RA 


SILENUS : a Poem. By Tuomas Wootner, R.A., Author of “ My 


Beautiful Lady,” ge &c Crown 8vo 6s 
REV E A. ABBOTT, DD, AND W. G RUSHBROOKE, ML 


THE COMMON TRADITION OF THE SYNOPTIC GOSPELS, in 


the Text of the Rtvised Version By EDWIN A ABBOTT, D D , formerly Fellow of St John’s College, Cambridge, 
and W G RUSHBROOKE, M L formmeily Fellow of St John’s College, Cambridge. Crown 8vo 35 6d 
COUES’ NORTH AMERICAN BIRDS 


KEY TO NORTH AMERICAN BIRDS Containing a Concise 


Account of every Species of Living and Fossil Birds at present known from the Continent north of the Mexican and United 
States Boundary, mch&ive df Greenland Second Edition, Revised to date, and entirely Re-weaitten With which are 
incorporated General Ornithology, an Outline of the Structure and Classification of Birds , and Field Ornithology, a Manual 
of Collecting, Preparing, and Preserving Birds By ELLIOTT COUES, M A, M A, PhD, Membe:*of the National 
Academy of Sciences Profusely Illustrated Demy 8vo 2/ 2s 


NOW READY, NEW PART (XIX ), SUMER IS ICUMEN IN to TIRARSI Price 35 6d 


A. DICTIONARY OF MUSIC AND MUSICIANS, 1450-1884. By 


Eminent Wniters, English and Foreign Edited by Sir GEORGE GROVE, DCL, Director of the Royal College of 
Music, &c Demy 8vo Vols I, IIl, and IIT Price 21s each 
Vol I A to IMPROMPTU Vol It IMPROPERIA to PLAIN SONG Vol III PLANCHE to SUMER 
IS ICUMEN IN Demy 8vo, cloth, with INustrations in Music Type and Woodcut Also published in Parts Panis I 
to XIV , and Part XIX , price 3s 6d each Parts XV , XVI, price 7s Parts XVII , XVIII , price 7s 
“Dr Grove’s pee, will be a bdén to every intelligent love: of music *— Saturday Review 


MANUALS FOR STUDENTS NEW VOLUMES 


A TREATISE ON ORE DEPOSITS. By J. ARTHUR PHILLIPS, 


FRS,VPGS,FCS,M InstC E, Ancen Élève de l'École des Mines, Paris , Author of ‘A Manual of Metallurgy,” 
The Mining and "Metallurgy of Gold and Silver,” &c With numerous Jilusti ations Medium 8vo 25s 
THIR® EBITION, REVISED AND ENLARGED 


THE METHORS OF ETHICS. By Henry Srpewicx, M.A., Knight- 
bridge T of Moral Philosophy ın the University of Cambridge, & Demy 8vo 14s 
Supplement fo he SECOND EDITION, contaiming all the important Additions and Alterations m¢the THIRD 
EDITION Demy 8vo 


~ 


DISEASES OF FIELD AND GARDEN CROPS, chiefly such,as_ 


are taused by Fung By WORTHINGTON G SMITH, FLS,MATI, Member of “the Scientific Commitéee gf the 
RHS With 143 pew Illustratone, Drawn and Engraved fiom Nature by the Author F cap 8vo 4s 6d 
NEW AND THOROUGHLY REVISED EDITION 


ELEMENTARY. LESSONS IN PHYSICAL GHOGRAPHY. By 


ARCHIBALD GEIKIE, LLD, FRS, Duector-General of the Geologica? Survey of the Umtet Kingdom, ane 
Directogof the Museum of Practical Geology, Jermyn Street, London, formeily Murchison Professor of Geology and 
Mineralogy 1n the mivel of oou Tihistrated with Woodcuts and Ten Plates - Fcap 8vo 4s 6d 

een —en cert teeter 


LATIN PROSE EXERCISES BASED UPON C AESAR'S “ GALLIC 


WAR” With a Classification of Caesar’s qhief phrases, and Grammatical Notes on Caésar’s chief usages By CLEMENT 
BRYANS, M A, Assistant Master in Dulwich College, late Scholar in King’s College, aa and® Bell University 
Scholar Pott Svo%=2 6d 

e Zo. A MACMILLAN & CO, LONDON, ü . 
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2 CROSSLEY’S NEW VERTICAL ENGINES— 


$ 4 - ` U 








° ° $ . °? 
"exliv NATURE E [ugusi 28, 1884 
‘MAKE’ YOUR OWN PICTURE FRAMES.4 r% 
A ‘ BOOTE BROTHERS | 
- MITRE CUTTING MACHINE AND CORNER CRAMP . Sham 
(REGISTERED). = 


Sold by Agents in LONDON, SHEFFIELD, BIRMINGHAM 
Write foi Illustrated List, Post free, from the Sole Makers 


—““Fret-Work and Sold Carving. . 


Our Extended Catalogue of Fret-Work and Solid Wood Carving Patlétns ¢ontains nearly 
300 Designs, photolithographed one-tenth the original size, and is sent post free on receipt of 
Four Penny Stamps List of Tools and Materials 1s also inclosed 


BOOTH BROTHERS, 63, Upper ei Sa Street, Dublin. 
As Wine in Bottles at 3s, gq, and 9s,, Lozenges, 28. 6d. 
MORSON’S Sa SATE 
Ow er, 2S edicinal Pepsine,’ at gg 6d, and 4s ; and 


** Porci, ? a more concentrated preparation than the Medrcinal, 


Preparations of at 4s, 6d, each 
P j SOLD BY ALL CHEMISTS. ° 


The popularity Pepsine has acquired 
as almost a specificfor chronic dyspepsia, P EPSINE . 
indigestion, &c , 1s due to the fact that . ° 


itis the nearest possible production of the 





active principle of the gastric juice of the e e 
stomach Unfortunately, hke all other Highly recommended by the 
inventions of a like nature, Pepsine has Medical Profession for à 


been not slightly discredited by the spu- 
rious manufactures that have been issued 


* + 
from time to time , itis therefore neces- ‘ 
sary as 2 guarantee of its efficacy to see i 


that each bottle bears the makers’ name, 


MORSON & SON, Southampton Row, Russell Sq., London. 
THE .“ EXCELSIOR ” THE NEW PATENT 


PATENT SPRING MATTRESS. AWARDS WOVEN WIRE MATTRESS. 
= is ee TEN 
Se PRIzE MEDALS, 
FOURTEEN 
CERTIFICATES 
OF MERIT 








T] le öf t het THE The leading peculiarity of th Mattiess 1s the unique com- 
5 prneip e ot arrangement peim ts the iree movement « Excelsior” bination of a woven wire cential portion with, helical 

of one sleeper without inconvenience to the other, admits pa springs of great strength apt aible ‘temper, une 

of complete isolation of each, anl effectually prevents Matlock » advantages possessed y ne’ other makè ‘The ehed 

hk ied EEE eee ae naa Pe BED-RESTS SPIES obviate the tendency ın all woven wire mattresses 
b 

THE * ÊXCELSIOR ” & MATLOCK” COUCHES ee es and so cause sleepers to roll into the 


Retail from Cabinet Makers, Upholsterers, &c Lilustrated Descriptive Circulars and Pree Lists from ~ 


. CHORLTON & DUGDALE, MANCHESTER. i. 


CONSUMPTION of GAS guaranteed to a 
o 25 to 75°), less than ANY other (4° SON uy OVER 14,000 diab 
as Engine per brake horse-power. 











CROSSLEY'S*PATENT TWIN ENGINES— 
Impulse every Revolution. ei ay a= 

CROSSLEY’S PATENT SELF-STARTER— e Wg K mg es 5 
The Safest, Sımplest, and Best Pues ! oz 


H le Wa 
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‘ See little Ground Space 
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-MEMORY AND SUCCESS. 


W HAT contributes greatly to success ? 





A good memory 
WHat always causes falme in hfe? : 

A bad memory 

HAT is indispensable to every Lady and Gentleman, Stu- 

, dent, Botanist, Geologist, Chemists Physician, Merchant, 


e 


Lawyer, Manufactmer, Farmer, &c 
ü e A good memory 


® 
W HAT can every one obtain fiom Prorgssor LOISET1E? 
A. good memory—the Physiological Ait of Neve: For- 


getting—wholly unlike Mnemonics Any book whatever mastered 
in one reading 

Prospectuses post fiee, giving opimions of Mi RICHARD 
A. PROCTOR, Di ANDREW WILSON, Cleigymen and 
others who have stuxlied the system 

Great inducements to Conespondence Classes ın ‘‘ Neve 
Forgettmg” and fo. Cure of “ Mmd-Wandeimng” in all pats 
“of the world —Puivate Lessons—Day and Evening Classes— 
Lectures in Families of the Nobility and Gentiy 


. PROFESSOR LOISETTE, 

37, NEW OXFQRD STREET, LONDON 
WAPPIN & WEBR’S 
ee We SE CHESTS 


PLATE 
CUTLERY 


„COMPLETELY 
FITTED. 


peee 


All Sizes in Stock 


aea 


SPECIAL 
DETAILED LIST 
FREE 

e 











P) a S 
Sinne aaae 


OXFORD STRET, WEST END, AND 
MANSION HOUSE BUILDINGS, CITY, 


LONDON 
MANUFACTORY—The Royal Plate and Cutlery Works, SHEFF#¢ELD 
« e 
. ¢ s 
° e 
* e 9 


—— 
¢ 


[All Rights are Reserved 





BROWNING’S 











Engraved Real Size 
A NEW ACHROMATIC COMBINATION, 
COMBINING [THE DEFINI LION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS 

“If you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do) ’’-—-GraAnT ALLEN in Knowfeege 

The Platyscopic Lens 1s invaluable to botanists, mineralogists, or ento- 
mologists, as it focuses about three times as far from the object as the 
Coddington Lenses This allows opaque objects to be examined easily 

‘The Platyscopre Lens is made of four degrees of power, magnifying 
respectively, ro 25, 20, and 30 diams , the lowest power, having the largest 
field, is the best adapted for general use 

The Lenses are set i Ebonite Cells, and mounted ın Tortonseshell Frames 

Prue of the Flatyscopic Lens, mounted in Tortotseshell, magnt- 


Jying etther 10, 15, 20, o 30 diameters, 185 6d, each power 


Ilustiated description sent free 


JOHN BROWNING, 63, STRAND, LONDON, W C. 


GALINSTRUMENTS 
NEGRE'TTI 


ZAMBRA’S, 


Sunshine Recorder. 


With Adjustments fog any 
Lattuge 


PRICE £12 125., od, 





A Supply of Divided Papers, for 
















E 2g Nen "OREN Qpe Year's Use, o 
25 Pie N > er r25 od, 
= 5” lustrated Bruce Lasts Post 
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NEGRETTI & ZAMBRA, - is 
Opticians and Scientific Insérument Makers 
To Her MAJESTY THE QUEEN ® ` 
HOLBORN VIADUCT, 
45, CORNHILL, & 122, REGENT STREET, LONDON e 
® 
me 


d 


9 = 
4 


a 


k 


cxlyı 


PoP 


T | 





VICTORIA UNIVERSITY, 
š : MANCHESTER. 


This University Confers Degrees in Arts, Science, Law, and Medicine on 
tho& who have pursued prescribed Courses of Study in a College of the 
Uniyersity, and have passed the Necessary Examinations 

An outline of the*general Statutes and Regulations, with the Subjects of 
the various Exammations, and the Medical Statutes and Regulations in full, 


may be obtained from the Registrar 
A T BENTLEY, M A, Registrar 


OWENS COLLEGE, MANCHESTER 
(VICTORIA UNIVERSITY) 


e The PROSPECTUS of (1) The ARTS, SCIENCE, and LAW DE- 
PARTMENT, (2) The MEDICAL DEPARTMENT, (3) The DE- 
PARTMENT for WOMEN, (4) The EVENING CLASSES, and (5) 
The ENTRANCE EXHIBITIONS, ARE NOW READY, and may be 
obtained at Mr Cornisn’s, 33, Piccadilly, Manchester, and they will b 
forwarded from the College on apphcat on 

T HOLMES NICHOLSON, Registrar. 


aceea 


UNIVERSITY COLLEGE, BRISTOL. 


The SESSION 1884 85 will begin on OCTOBER 7y The College supplies 
for persons of either sex above the ordinary School Age the means o 
continuing their Studies in SCIENCE, LANGUAGES, HISTORY, and 
LITERATURE The CHEMICAL, PHYSICAL, ENGINEERING, 
GEOLOGICAL, and BIOLOGICAL LABORATORIES are open Daily 
The Engineerng Department includes Civil, Mechamecal, and Electric 
Engineering, Surveying, and Architecture and special arrangements have 
been made for practical work with various Engineers, Surveyors, and 
Architects, in and near Bristol Information with regard to the lodging of 
Students may be obtained on application Several SCHOLARSHIPS are 
tenable at the College Calendar, containing full information, price 1s (by 
Post 1s 3¢) For Prospectus and further information, apply to 

ALFRED E. STOCK, Registrar and Secretary 








NORMAL SCHOOL OF SCIENCE AND 


ROYAL SCHOOL OF MINES, 
SOUTH KENSINGTON AND JERMYN STREET 
Dean ~Proressor T H Huxrey, PRS 


SESSION 1884 85 
From the rst October 1884, till about the middle of June 1885, the Labora- 
tones will be open to Students in the following Sciences ~~ ~ 


CHEMISTRY AND AGRICULTUPE 

Puysics 

BioLocy 

GEOLOGY 

MECHANICS AND MECHANICAL DRAWING, 
MyraLturcy, MINING, AND ASSAYING 


Vhe following Courses of Lectures wil®be given during the Session — 
Physics, Professor Guthrie, F RS, rst Oct 1884, Principles of Agriculture, 
J rnghtson, Esq, rst &ct , Elementary Biology (Animals), Professor 
Huxley, PRS, ath Oct , Metallurgy, Professor Chandler Roberts, F RS, 
8th Oct , Elementary, Orgamc, and Inorganic Chemistry, Professor $, 
Frankland, E RS, 3rd Nov , Mining, Professor Warington Smyth, FRS, 
roth Nav , Astronomical Physics, J Norman Lockyer, Esq, F RS, rath 

an, 1885, Elementary Biology (Plants), F O Bower, Esq, sth Feb , 

lementary Geology, Professor Judd, F RS, 16th Feb , Zoology and 
Palzontology, Professor Huxley, PRS, 16th Feb , Botany, F O Bower, 
Esq , 16th Feb , Mechanics, Professor T M Goodeve, MA, 16th Feb , 
Advanced Organic and Inorganic Chemistry, Dr F Jupp, F CS, 16th Feb , 
Mineralogy, f Rutley, Esq , gth March 

A Course of Mine Surveying, conducted by Mr B H Brough, will begim 
on the 16th Feb , 1885 

In addition to the above, Lectures will be given mm the Physical Depart- 
ment by Messrs Boys, Mitchell, Hoffert, and Captain W de W Abney, 
RE,FRS , inthe Chemical Department by Drs Hodgkinson and Percy 
Frankland , m the Biological Department by Mr G Howes 

Ie further particulars apply to the REGISTRAR, Normal School of Science, 
South Kensington 


KING’S COLLEGE, LONDON. 
DEPARTMENT OF ENGINEERING AND APPLIED SCIENCES 


WEW STUDENTS will be admitted on TUESDAY, September 30 

The Course of Study provides pract cal education for those who intend to 
engage in Engineering, Surveying, Architecture, ‘lelegraphy, and the higher 
branches of Chemical and Manufacturing Art 

For the Prospectus apply, personally or by post-card, to J W Cunninc- 
HAM, @sq , Secretary 


MAGIC CUBE. Post Free 6d. 


“Truly a marvel of ingenuity,” ‘will give no ordinary pleasure °— 
Science Monthly ‘Really a marvel, and worthy of notice "-—Anowleage 
“A curiosity ,” “a feat "—Drndee Advertiser e 
® Apply to Jamrs Okan, Accountant, Dundee 


HARTLEY INSTITUTION, 
e SOUTHAMPTON. 


In the Departments of General L teratuyg, Science and Engineermg, ard 
reliminary Medical Educatior , the Course of Instruction meets the require 
ments of Stadents pagparing for Open University and other Scholarships in 
Science and Mathematics, the London University Intermediate B Sc and 
BA, &c,the Earminations for Woolwich, Sandhurst, and for Indian and 


Cologial appoimtments 
T W SHORE, Executne Officer 
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“(Sept 4, 1884 
LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, s7, NEWHALL STREET, BIRMINGHAM 


who has last weeh sent to his subscribers Lacinularia socials, with drawing 
and description He has also sent out Cristatella mucedo, Fredericella,sul - 
tana, Leptodora hyalina, Argulus foliaceus, also Hydra, Amoeba, Vorticella, 
and other Specimens for (Huxley and Martin’s) Biological Laboratory work 
Weekly Announcements will be made 1n this place of Organisms l B 1s 
supplying + s 


Specimen Tube, One Shilling, post free. 


Tweniyostx Tubes in course of Stx Months for Subscription of £1 34 
or Lwelve Tubes for ios 6d 


Portfolio of Drawings, Ten Paré, rs each 


rt tr i rn 
ST. BARTHOLOMEW’S’ HOSPITAL 


è AND COLLEGE . 


The WINTER SESSION will begin on Wednesday, October r, 1884 
Students can reside in the College within the Hospital walls subject to the 
College Regulations The Hospital comprises a service of Fsoebeds, m-e 
cluding 75 ‘or Convalescents at Swanley —For further Particalars apply 
personally or by letter to the Warden of the College, St Bartholomew’s 

Hospital, E C 
A Handbook forwarded on applications 


ST. BARTHOLOMEW’S HOSPITAL 


AND COLLEGE. n 
OPEN SCHOLARSHIPS IN SCIENCES, 


Two Scholarships of the value of £r% each, tenable for one year, will be 
competed for on September 25, and three succeeding days One of the 
value cf 4130 will be awarded to the best Candidate at this Examination 
under Twenty Years of Age, if of suffiment merit For the other, the Cand: 
dates must be under I wenty-five Years of Age e 

The Subjects of Examination are Physics, Chemistry, Botany, Zoology, 
and Physiology (no Candidate to take more than Four Subjects) 

The Jeafireson Exhibition will be competed for at ghe same time The 
Subjects of Examimatian are Latin Mathematics, and any two of the 
three following Languages, Greek, French, and German This 1s an open 
Ealubition of the value of £50 

Candidates must not have entered to the Medical or Surgical Practice of 
any Metropolitan Medical School 

The successful Candidates will be required to enter at St Bartholomew's 
Hospital in the OCTOBER succeeding the Examination, and are eligible for 
the other Hospital Scholarships >» ~ 

For Particulars applicinon may be made to the Warden of the College, 
St Bartholomew’s Hospital, E C è ° 





ST. BARTHOLOMEW’S HOSPITAL 


AND COLLEGE. 


CLASSES for the UNIVERSITY of LONDON MATRICULATION 
EXAMINATION 


Two Classes are held at St Bartholomew’s Hospital ın each year for the 
convenience of Gentlemen who are preparing for the Matriculation Exam 
nation at the University of London—from Octobef to January, and ftom 
March to June Fee for the Course of Three Months, 410 ros 

PRELIMINARY SCIENTIFIC EXAMINATION 

A Class ıs held in the Subjects required for the Preliminary Scientific Ex 
amination, and includes all the Subjects and Practical Work, as follows — 
General Biology—T W Shore, MB, BSc Lond 
Chemistry—H E Armstrang, PhD, FR® 
Mechanical and Natural Philosophy—F Womach, B Sc , Demonstrator of 

Natural Philosophy to the Hospital e N 
Fee for the whole Course (to Students of he Hospital), £8 8s , to others, 


410 tos 
FIRST and SECOND È B EXAMINATIONS 
Special Classes in the Subjects regtured for these Examinations are held by 
the Lecturers Fee (inclusive), £7 7s 
These Classes arg not confined to Students of the Hospital 


ST GEORGE’S HOSPITAL 
MEDICAL SCHOOL, 


. HYDE PARK CORNER SW 


The WINTER SESSION will commence dA WEDNESDAY, October y 
with an Introductory Address by Dr Champneys at @p m A. Prospectus md 
the School and further nformation may be obtained by personal application 
between 1 and 3pm, or by letter addressed to the Dean at the Hospital 

ESNE eee me ee a Ml geet gu cease To 


THE MASON COLLEGE, 
BIRMINGHAM. 
SCHOLARSHIP KN CHEMIS@SRY, OF feo PER ANNUM 


An Exammation in Theoretical and Practical Chemistry for this Scholar- 
ship will be held on TUESDAY and WEDNESDAY, October 7 and 8, 1884 
Candidates must either have studied Chemistry two years in the College, or 
they may be B Sc of London, or Associates®of the Institute of Chemistry 


Application to be made before ®ctober x ‘a, ê 
AE” GEO H MORLEY, Secretary 


KING EDWARD VI.’S SCHOOL, BERK- 
HAMSTED, HERTS, 8 miles from Euston —27 School Scholar- 


ships four Exhibitions from the @School Laboratory, heated 
Suimmuing Bath, Fives Courts, &c sol per Annum —Address, HEAD 
MASTER e é 
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ST. THOMAS’S HOSPITAL MEDICAL 
. SCHOOL. 


i ALBERT EMBANKMENT, LONDON, S E 


The WINTER SESSION of 1884 85 will commence on OCTOBER 1, 
when an introductory Address will be delivered by Sir J RISDON 
BENNETT, MD,FRS,at3pm 


TWO ENTRANCE SCIENCE SCHOLARSHIPS of £100 and £60 
fespectively open to ail first year Students, will be offered for competition 
The Examination will be held on the 6th, 7th, and 8th of October, and the 
sybyecgs will be Chemistry and Physics, with either Botany or Zoology, at 
the option of Candidate.®# 

Special Class@s are fd throughout the year for the “ PRELIMINARY 
SCIENTIRIC” and “INI ERMEDIATE M B” Examinations of the 
UNIVERSITY of LONDON 


All Hospital Appointments are open to Students without extra charge 


Scholarships and Money Prizes of considerable value are awarded at the 
SegsionalExaminations, as also several Medals 


. The Pees may be paid in one sum or by instalments Entries may be 
made to Lectures or to Hospital Practice, and special arrangements are 
made for Students entermg m thew second or subsequent years, also for 
Dental Students and for Qualified Practitioners 


Several medical practitioners and private familhes residing in the neigh- 
bourhood receive Students for residence and supervision, and a register of 
approved lodgings 1s kept in the Secretary’s office 


®Prospectuseg and all particulars may be obtained from the Medical Secre 
tary, Mr GEORGE RENDI E 
® W M ORD, Dean 


THE MIDDLESEX HOSPITAL 


The WINTER SESSION will open on WEDNESDAY, OCTOBER 1, 
with an Introductory Address by Dr Davin W Finlay, BA 

The Medical School, which has lately been considerably enlarged, pro- 
vides the most complete means for the Education of Students preparing for 
the University of London, the Colleges of Physicians and Surgeons, and the 
other licensing bodies ‘Pwo Entrance Scholarships of thé annual value of 
£25 and £20, tenable for two years, and an Entrance Science Scholarship, 
value £50, will be competed for on SEPTEMBER 29 and following days 

Further information may be obtained from the Dean or the Resident 
Medical Officer at the Hospital ANDREW CLARK, Dean 


GUY’S HOSPITAL. 


® 

The MEDICAL SESSION commences on WEDNESDAY, October 1 

The Hospital contains, besides the beds for Medical and Surgical Cases, 
wards for Obstetric, Ophthalmic, and other special departments 

Special Classes are held m the Hospital for Students preparing for the 
Examenations of the University of London and of other Examining Boards 

APPOINTMENTS —The House Surgeons and House Physicians, the Obste- 
tric Residents Clmical Assistants, and Dressers, are selected from the 
Students according to merit and without payment There are also a large 
gumber of Junior Appointments, every part of the Hospital Practice being 
systematically employed for instructron 

ENTRANCE SCHOLARSHIPS —Open Scholarship of 125 gumeas, in Classics, 
Mathematics, and Modern Languages Open Scholarship of 125 guineas, 
in Chemistry, Physics, Botany, and Zoology 

Prizes, &c ~-Six Scholarships, varying in value from £10 to £50 each, 
for general proficiency ın Medical Study, the ‘Lreasurer’s Gold Medal, 1n 
Medicine, the Treasurer’s Gold Medal, m Sugery , the Gurney Hoare Prize 
of £25, for Chmical Study, the Beaney Prize of 30 guineas, for Pathology, 
the Sands Cox Scholarshipeof £x5 per annum for three years, for Physiology , 
the Joseph Hoare Prizes of Mes and 4r0, the Michael Harns Prize of Le 
for Anatomy, the Mackenzt Bacqg Prize of £10, for Ophthalmoscopy , the 
Mackenzie Bacon Prize, for Nervous Diseases, of £15, the Burdett Prize for 
H5 giene, value fro 

For Prospectus and further information apply to the Dean, Dr F TAYLOR, 
Guy’s Hospital, London, S E A 

July 13846 e 
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DURHAM COLLEGE OF SCIENCE, 
NEWCASTLE-YPON-TYNE. 


SESSION 1884-1885 
; PrncapalW GARNETT, MA 


The Classes open to Students gf both Sexes will begin on MONDAY, 
SEPTEMBER 29, 1884 e 
Mathematics — Prof W GARNETT, M g& 
Physics —-Prof A S Herscue,, MA,FRAS 
Chemistry —Prof P Puitties Benson, DSc (Lond), FCS 
Geology --ProfeG A Leseur, MA, Fé 
Natural History —Prof G S Brapy,MD,FRS,FRAS 
Coal and Metal Mining —Prof J H MerivaLe, MA 
Also Class in Land Surveying, Mechanical Drawing, and Modern 
Languages e 
Students desirous of atteading any of@the Classes should apply at th® 
Sccrerarys Office, Mining “nstitutg, Westgate Road, Newcastle-upon- 
‘Lyne, before SEPTEMBER 20, when names must be entered for the 
Scholarshtp, Matriculation, and Eahibition araman 
Information as to the above will be found in the CaleMdar of the College 
for the ensuing season é 
Information and advice a€@o the Course of Study for intending Students 
cag be obtained from the Principat Infosmation on other points can be 
obtained on appheation toithe Secre®agy, Mr Turo Woop BUNNING, at 
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UNIVERSITY COLLEGE, LONDON® 


PRELIMINARY SCIENTIFIC (M Bf EXAMINATION OR THE 
UNIVERSITY @F LONDON 


The following Classes meet the requirements of Carfdidates — 
Chemistry —-Prof Wrutravson, PhD, FRS 
Eaperimental Physics —Prof G C Poster, F RS 
Zoology —Prof Langcestrr, MA,FRS 
Botany and Vegetable Physiology —Prof OLIVER ERS, FLS ® 
The Courses of Chemistry, Practical Chemistry, and Botany, enter mte 
the Ordinary Medical Curnculum 
Prospectuses, including information as to Classes for Matriculation, may be 
obtained from the College, Gower Street, W C e o 
TALFOURD ELY, MA, Secretary 


SCIENCE MASTERSHIP or LECTURE- 


SHIP WANTED Seven and a half Years in Last Post Age 39 
Botany, Biology, Inorganic Chemistry, Mechanics, &c Post not 
occupying full ume preferred —B Sc , 8, Lower Brook Street, Ipswich 


SCIENCE MASTERSHIP or LECTU RE- 


SHIP -~-Botany, Biology, Inorganic Chemistry, Mechanics, &c Post 
not occupying full time preferred 74 Years in Last Post Age 33 — 
Sc , 8, Lower Brook Street, Ipswich 


SKELETON OF FROG carefully pre- 


pared, 4s , post free 
E WADE WILTON, Northfield Villas, Leeds 


NOTICE TO ASTRONOMERS 


MR G CALVER begs to state that he now exhibits at the International 
Exhibition, Crystal Palace, an EQUATORIAL with 10-inch Speculum It 
is a new arrangement with column pedestal, clock inside, the most complete 
and superior Instrument ever offered 

Also, shortly to be exhibited, an EQUATORIAL with 204-inch Speculum, 
with mounting, &c , suitable for jarge Instruments In these Instruments 
there 1s the most perfect and easy control over all the motions 


Full Particulars on application to 
G CALVER, Widford, Chelmsford 


HOW & CO’S 


Geological Transparencies for the Lantern 


Descriptive Catalogue on Application 
WALEER’S SPECIFIC GRAVITY, BALANCE FOR ROCKS 
AND MINERALS 
HOW & CO’S POCKET MICROSCOPE T AMP 3s 62 
MICRO-PETROLOGY —Sections of Pitchstones, Obsidtans, Granites, 
Syenites, Diontes, Gabbros, Dolerites, Basalts, Tachylites, Trachytes, 
Andesites, Porphyrites, Rhyolites, lavas, Ashes, Gneiss, Schists, Lime- 
Stones, &c pmnce rs 6d each, 
JAMES HOW & CO 73 FARRINGDON STREET, LONDON 


SCIENCE AND ART DEPARTMENT 


so PER CENT GRANT FOR THE PURCHASE OF STANDARD 
COLLECTIONS AND APPARATUS FOR TEACHING GEOLOGY 
AND MINERALOGY NEW LISTS and FORMS on which the 
Application 1s to be made supplied by 
THOMAS J DOWNING, 
Geologist, &c y 


38, WHISKIN STREET, LONDON, EC (over Quarter of a Century 


EDWARD WARD, 
Preparer of Microscopic Slides and of Mounting Biedra 
WHOLESALE AND RETAIL 
249, OXFORD STREET, MANCHESTER 
(Nearly opposite Owens College) 

Speriahty—SLIDES OF VOLCANIC DUST from the Krakatoa Eruption, 

xs each, Post Free, 1s ed ° 
UNMOUNTED OBJECTS FOR AMATEURS IN SERIES AY 25 EACH SERIES 

Laist on Application 


SCIENTIFIC ART 
LECTURE ROOM DIAGRAMS (Chemical, Physical, Geological 
Archeological, Biological, &c ) of any required scale m bld@k and white or 
coloured, with reference letters or printed descriptions 
Also, DRAWINGS on WOOD and the LITHOGRAPHIC STONE for 
Scientific Works carefully and neatly executed by 


W S DUNCAN, SCIENTIFIC ARTIST, 22, Delamere 
®Terrace, Bayswater, We ə 


MINERALOGY AND GEOLOGY 
COLLECTIONS OF 200 SPECIMENS IN CABINETS, 
Specially adapted for Students and Teachers, price 42s 
Smaller Coilections at samerate These Collections are used with success 
by nearly all geological science teachers in the Umted Kingdom Sin 
Specimens and every requ site of e baad = 


JAMES .R GREGORY, 
Geologists’ Repository and Museum, 88, Charlotte Street, Fitzroy’ Squares 


a 


rs 
See new Lists of Collections, new List of Apparatus, &e Established 22 a 


years m London e ü e ` 


the College 
Abstract Prospectus sent Post Free on application e 
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° a ee HISTORY THE cyc Now EDTA BRITANNICA 
ust Published, Inperial x6mo, Illustrated 185 ENCYCLOPAD ` 
NATURAL HISTORY of the MAM- Edited by Prof T SPENCER BAYNES, LLI, 


MALIA of INDjAand CEYLON ByR A STERNDALE With 
r70 Iustrations 
Knowledge —“Is the very model of what a popular Natural History 
should be Its descriptions are eacellent, and are well supplemented by the 
vary numerous illustrations which accompany them Should form part of 
wine kit of every one, be he soldier or cvilian, who may visit our Indian 
impire ” 
Naine —‘' An amusing work, with good illustrations, to which residents 
in India may have recourse for the wienttfication of the principal mammals ” 
Pree Press — It is certainly the most able exhaustive work yet published 
on the subject of Indian Mammalia ” 
Field —‘‘ The introduction of personal rem riscences heightens the readable 
character of the description The work will be welcomed by the general 
geader who 1s fond of natural history ” 


Second Edition, Imperial 16mo, Illustrated 8s 6 
The TRIBES on my FRONTIER: an 


Indian Naturalist's Foreign Pohcy By EHA With 70 Illustrations 
by E C MACRAE 

Academy —“Tt has the brevity which us the soul of wit, and a delicacy of 
allusion which charms the literary critic ” 

Westininster Review —‘Itis a book *o be read, and has the advantage 
of neeUing no preluminary knowledge of natural history for its emoyment ” 

Atheneum —" The book contams mary curtous little traits of ammal 
character and habits, the results of a close ana sympathetic observation ” 

Field —‘It 1s a very clever record of a year’s observations round the 
bungalow mm ‘ Dustypore ’” 

Aliens Indian Marl —“ A most charm rg series of sprightly and enter- 
taining essays on what may be termed the fauna of the Indian bungalow 

We have no doubt that this amusing book will find its way into every 
Anglo-Indian’s library ” 

Knowledge — This is a dehght*ul book, irresistibly funny in description 
and illustration, but full of genuine science too We must content our- 
selves with the remark that there is not a dull or uninstructive page m the 
whole book ” 
ee Review —“ Full of accurate anc unfamiliar observation, brightly 
to Lid 

Chambers Journal — We haveto thark our Anglo-Indian naturalist for 
the dehghtful book which he has sent heme to his countrymen in Bntain 
May he live to give us another such ” 


London W THACKER & CO, 87, Newgate Street 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 29 pages £10, with occasional Illustrations 
Conducted by C G Barrett, J W Doreras, R McLacnran, FRS, 
E C Rye FZS, EB Saunders, FLS,wmd H T Strainron, FRS 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomolegy, and especially on the Insects of 
the British Isles : 

Subseription—Six Shillings per Volume, post free 
mence with the June number m each year 

Vols I to VI (strongly bound ın cloth) nay be obtained by purchasers of 
the entire set to date, at the increased price of ros each, the succeeding 
vols may be had separately or together at 7s each 

London JOHN VAN VOORST, z, Paternoster Row 
an B —Communications, &c , should be sent to the Editors at the above 
address 


LELECTRICITE: 


Chague Samed), 16 pages, grand in 8vo, 2 colonnes 


REVUE HEBDOMADAIRE, 


Scientifique, ilustrée, spéciale, seul journal tenant les lecteurs 
au cotraht"de toutes les expositions électriques, et de tous les 
progrès de l'électricité 


Comité de Rédaction, ARMENGAUD JEUNE, 


e œ Président, 
eA BERTHON, E BOISTEL, F BOREL, 


R de COULON? W de FONVIELLE, L MAICHE, 
A. de MERITENS, D MONNIER, D NAPOLI, 
Sudscreption Yeariy, 203 , Six Months, 108, 
e Agency for England and Colontes— 
LE FEVRE AND CO., ENGINEERS, 


e 26, BUDGE Row, CANNON STREET, LONDON, 
Specimen Copy sent post free 


THE ZOOLOGISS 


A MONTHLY MAGAZINE OF NATURAL HISTORY 
Third Series Edited by 9 E Hartia, FLS, EZS, Member of the 
Briush Ornithologists’ Union , contains— 

t nginal Articles by well-known naturalists in every branch of zoology, 
habits of animals, &rrival and departure of migratory birds, occurrence of 
rare birds, distribution and migration of Bntish fresh-water fish, new or 

re marine fish, local aquana, British re%les, British land and fresh- 

ater molluseg, with rgmarks on the hannts and habits of the species, and 
other matters of general interest to those who dehght in natural history 
Reporf of the Linnean, Zoolegical, end Entomological Societes Reviews 
of natugal history books Occasional translations from foreign zoological 


The volumes com- 


AND 
W ROBERTSON SMITH, LD 


Assisted by upwards of 900 Contributors e 
Now Ready 

Vol I—A-ANA Vol * X—G-GOT $ 
Vol II~ANA-ATH Vol XI —GOU-HIP 
Vol JTII~ATH-BOI Vol XIT—HIR-IND 6 
Vol IV--BOK-CAN Vol XIII —INF-KAN 
Vol V ~CAN-CLE Vol XIV —KAO LO è 
Vol VI --CLI-DAY Vol SXV —LOO-ME) 
Vol VII ~DEA-ELD Vol Xia —MMEN-MOS 
Vol VIII ~ELE-FUK Vo® XYII —MO1-ORM 
VoL IX-—FUL-FYZ = 

In gta vo umes, price 30 1n cloth, or 35s in ha f russia 

Edinburgh ADAM & CHARLES BLACK 
+ 
Just Published a 


LIFE AND WORKS OF THOMAS 


GRAHAM, DCL, ERS  Iustrated by Portrartt,*r4 Unpubhshed 
Letters, and Abstracts of all his Published Papers prepared for the 
Grahim Lecture Committee of the Glasgdu Philosophical Sqrety By 





Dr R ANGUS SMITH, LLD,FRS Edited by J J COLEMAN, 
FIC,FCS Cloth 8vo, ss 
E &F N SPON, 46, Charing Cross, Londone Bi 
AUTOTYPE PHOTOGRAPHIC BOOK 
ILLUSTRATION. Ta 
ADVANTAGES , 


zst They present Faithful Representations of the Subjects 
znd Pnnted on the paper of the Book itself, mounting not required 
3rd For Editions of rooo and under they are cheap 
Employed by the Trustees of the British Museum and by the Learned 
Societies , also by many o* the leading Publishers 
Amongst the Works recently done, or at present in the press, may be 
cited Lady Brassey’s “Tamu”, Prof Gardnér's “Ihe Types of Greek 
Coins”, Holtzapffell’s “Practice of Ornamental Turning”, Audsley’s 
“Ornamental Arts of Japan”, Lockyer’s “Spectral Analysis”, Burgess’s 
“ Archeological Survey of India”, “ Samuel Palmer a Memoir” 4 
Of this jast worl the A/Muaum says —‘‘This beokh 1s admirably illus- 
trated by fourteén autotype reproductions from lovely and characteristic sepia 
drawings ” à 
ett rll gg rer 


FOR THE 
ARTISTIC DECORATION OF THE HOME, 


VISIT THE 
AUTOTYPE FINE ART GALLERY, 
74 NEW OXFORD STREET 
((Twenty Doors West of Mudie’s Library) 
SPLENDID COPIES OF THE OLD MASTERS, 
Froin the most celebrated Galleries of Furope ° 
REPRODUCTIONS OF MODERN PAINTINGS, 
From the Luxembourg, ‘‘ The Salon,’ Royal Academy, &e 
FACSIMILES OF TURNER’S “LIBER STUDIORUM,” 
COPIES OF REYNOLDS, GAINSBOROUGH, LAWRENCE, 
And rare works from the Print Room, Brinsh Museum, 
An ILLUSTRATED Pampygtet, with Prs Notices from the Tzmes, 
Athenæum, Academy, Porifolie, Art Journal &c , free per Post 
Fine Art Catalogue, 124 pages, price Si®fence, fiee per Post 


THE AUTOTYPE @COMPAMNY, 
74 NEW OXFORI®STREET, WC 


15s per Ann, 20s Post Free 


DER WATURFORSCHER 


Wochenblatt zur Verbreitung der Fortschritte m déh 
° Naturwissenschaften 
Herausgegeben von Dr WiLMetm SKLAREK 
A Weekly Periqdical cevoted to Natural Science sel Nos, 16s Specimen 
Numbers nay be had through ay Foreign Roo ler 1884 commenced 
the XVIIth volume 


Berin DUMMLER, 77, Charlottenstrasge $ W , @hd all Booksellers 








On the rst of every Mopth, price Sixpence ù 


THE ENTOMOLOGIST. 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Ed.ted by Jonn T CARRINGTON, 
With the Assistance of + 
FreDeRIck Bonn, FZS Joun A Power, M D 
Epwarp A Fitcu, FLS J Jenner Wem, FLS 
F Bucuanan WHITE, M D > 
Contams Articles by well-known Entomologists on all Branches of the 
cience, on Insects injumous ombeneficial toeFarm or Garden, Notes on 
Habits, Life-Histones, occurrence, of Ratties, &c , thefe are Monthly 
Lists of Duplicates and Desiderata 
Numerous Woopcut ILLUSTRATIONS, to the printing of which especral 
attention 1s giver; and occasional LITHOGRAPHED and CHROMO-LITHO- 
GRAPHED PLATES 
SIMPKIN, MARSHALL, & CO, Stoners’ Hall Court 
en ene nf A 


s journals of important and interesting articles ın various branches of zool 
e Die There are occasional woodcuts g 0ot0gy WANTED oo “Natute,”’ No. r16 = Apply 
gOHN VAN VOORST, r, Paternoster Row NATURE Office, Bedford Street, Strand 
e e . 
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° @ seas ————— 
SUBSCRIPTIONS to “ NATURE.” LIGHTNING CONDUCTORS i 
eae Experience, accumulated since the time o# Benjamin Franklin, pgoves 
Yea’ ly 28 oO conclusively that a Conductor made of Copper of adequate size 1s the best 
: . ; : of allapphances for the protection of every description gf building from the 
. ca e i ee Y » I4 : destructive effects of lightning 
uarterly . see 7 


To the @Wnited States, the Continent, and all places 
within the Postal Uiion .— 


s d 

s Yearly iets s«« 30 6 
Half-yearly . . . R . 15 6 

e Quarterly æ- s 8 o 


CHARGES fè ADVERTISEMENTS 


Three I ines ın Column 2s 6d od per Line after, 


£s d 

One-Eıghth Page, or Quarter Column . o 18 6 

i p rter Page or Half a Column , . I I5 0 
alf a Page, or a Column ‘ » 3 5 0 
Whole Page 6 6 a 


Post Office Orders payable to MACMILLAN & CO. 
OFFICE 29, BEDFORD STREET, STRAND, W C 


DIAMONDS IN MATRIX. 


R OC NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
on Sale Specimetis of the above, also Cut Precious Stones m all Colours 


Precious Stones qilued and bought 
rz, FRITH STREET SOHO, W 


l C. D. “AHRENS, 


PRISM WORKER AND PRACTICAL OPTICIAN, 
36, GREAT RUSSELL STREET, LONDON, WC 


SPECIAL NOTICE—Sie the New Polarising Prism 


Can be used over any A &#B Eyepiece Strongly recommendaal for Lantern 
Work, will take in any Object Also see the New Erecting Microscope 
Any Object Glass and any Eyepiece can be used withit Its the only way 
of seeing the Objects in their right shape and form Maker of the Largest 
Nicol Prisms in existence for the Late W Spottiswoode, Esq, PRS, &c, 
&c , and for Frank Crisp, Esq, LLB, BA, &c ,%&e 

TRADE SUPPLIED WITH PRISMS i 


-* A GREAT BOON TO AMATEURS. 


Photographic Apparatus and Matenals of the Highest Quality supplied 
at City Prices from 


THE PHOTOGRAPHIC ARTIST’S STORES, 
43, CHARTERHOUSE SQUARE, EC 
(Close to Aldersgate Station) 


COMPLETE ‘TOURISTS’ OUTFITS EVERY REQUISITE 
S New Illustrated Price List 6 Address the MANAGER 


NOTICE OF REMOVAL, 


THOMAS D RUSSEIL, 
Late of ESSEX STREET, STRAND, 
Has removed his extensive Collections of- Geological, Petrological, Minera- 
logical, and Miucroscopical @pecamens to more convenient Premises al 
78, NEWGATE*STREET ne% the New General Post Office Address— 
THOMAS D® RUSSELL, 
78, NEWGATE STREET, LONDON, EC 


64, CORNHILL ə» 
PERILS’ ABOUND ON E ERY SIDE ! 
@ THE 


Railway Passengers’ Assurance Gompany 
INSURES AGAINST 
@CCIDENTS OFgALL KINDS—ON LAND OR WATER, 
AND HAS 
THE LARGEST INVESTED CAPITAL, 
THE LARGEST INCOME, 
AND PAYS YEARLY 
THE LARGEST AMOUNT OF COMPENSATION 
Of any Accidental Assurance Company 
+ Charmat—HARVIE @ FARQUHAR, Esq 
Apply to the Clerks at the Railway Stations, the Local Agents, or 
Werst-Enp Orgice —8, GRAND Horr BurLpINGs, CHARING Cross, 
or at tFe 
Head Office —64, CORNHILL, LONDON, EC 
i : WILLIAM J VIAN, Secretary 
KIRKES: HANDBOOK OF PHYSIOLOGY 
Eleventh Edition, Revised, with soo Illustrations, Past 8vo, 145 
HANDBOOK OF PHYSIOLOGY. By W 
MORRANT BAKER, BRCS, Lefurer on Physiology, and Sur- 


geon to St Bartholomew's Hospital, aad VINCENT DORMER 
XARRIS, M D Lond, Demonstragor of Physiology at St Bartholo 
mew’s Hospital Will be ready Septéinber 24 

JOHN MURRAY, Albemarle Street 
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NEWALL & CO’S. ° 


PATENT - 


COPPER LIGHTNING CONDUCTOR, 


As apphed to all kinds of Buildings and Shipping in all parts of the wedd 
with unvarying success, is the most Trustworthy, most Effective, and also 


the Cheapest Conductor ever offered to the Public 


R. S NEWALL & CO., 
130, STRAND, WC ,7 NEW QUAY, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW 
MANUFACTORY—GATESHEAD-ON-TYNE. 


H & E J DALE, 
MANUFACTURING OPTICIANS 
AND ELECTRICIANS 


13 Dry Plates 
A PERFECT APPARATUS FOR TOURISTS 
(Cheaper and better than Double Backs) 
lilustrated Circular Post Free 


Complete Photographic Sets of High Quality: 
with Multiplex Camera, from 45 5s 


Illustrated Catalogue, 4 Stamps Electric 
Catalogue (roo pages), 4 Stamps 
26, Luégate Hill, London, E C 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7d. POST FREE , 


A CATALOGUE OF GHEMIGAL APPARATUS, 


ILLUSTRATED, CLASSIFIED» DESCRIPTIVE 
Demy 8vo, 480 pp , Illustrated with 1,600 Woodcuts 
Most Complete and Cheapest Lisi of Apparatus, 


JOHN | GRIFFIN ann SONS, 22, GARRICK STREET, 
` ONDON, W.C 


MINERALOGY AND GEOLOGY. 


Fine Russian “SHERRY-COLOURED TOPAZES,” also the following 
newly-described Minerals — 
HERDERITE Maine, US A 
CUPRODESCLOIZITE Mexico 
ZYGADITE Andreasberg 


And very good EMERALDS on MATRIX, UWAROWITE, EUCLASE, 
TANTALITE, KENGOTTITE, and PYRARGYRITE 


A Large Senes of ROCKS, also MICROSCOPIC SECTIONS althe 
same 


Lrsts on Application Hammers, Chisels, and Hammer Straps 
PRIVATE LESSONS AND EVENING CLASSES. 
BLOWPIPE CASES AND APPARATUS Catglogyes free 
SAMUEL HENSON, ° 
277, STRAND, “LONDON, 
Opposite Norfolk Street 


FERNS, A SPECIALITY. 


The largest and most profusely ILLUSTRATED CATALOGUE 
of FERNS ever published, containmg much valuable information, many 
Synonyms, numerosas Dgerptions, and copious yet simple “ Hints 
Fern Culture ” , representative of our IMMENSE STOCK of FERNS, 
which 1s probably the largest in the World, suftable for STOVE and 
GREENHOUSE cultivation, for OUTDOOR FERNERIES, and 
other purposes 


° 
May be had on gpphcaton PRICE ts 


ABRIDGED CATALOGUE OF OVER IO00gSPECIES AND 
VARIETIES POST FREE a 


W. & J. BIRKENHEAD, 
FERN NURSERY, Sare, MANCHESTER. 





Prize Medal, Crlentta 
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PATENT MULTIPLEX CAMERA to carry 


` ©SFENSER ByR W CHurcH Dean of 
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« NON-MAGNETISABLE WATCHES 


*BUNYAN By J A FROUDE 


WATCHES which canmt be “ MAGNETISED,” constructed at 
the &commendation of W Crookers, Esq , F RS, and as exhibited at the 
Electgical Exhibition, Paris 


E DENT & CO, Makers of the Primary Standard Timekeeper of the 
Royal Observatory, Greenwich 


Only Addresses —61, Serand, and 34, Royal Exchange, London 


e N B -Watches can be converted to this plan 
On the 1st ofevery Month 
JOURNAL OF BOTANY, 
>. @ 


BRITISH AND FOREIGN 
Edited by James Brirren, F LS, Brush Museum 
ConrentTs —Onginal Articles by leading Botanists —-Extracts, and 
Notices of Books and Memoirs —Articles in Journals —Botanical News = 
Proceedings of Societies 
Price rs 32 Subscription for One Year, payable m advance, res 
London WEST, NEWMAN, & CO, 54 Hatton Garden EC 


THE “HANSA,” 


Published since 1864 in Hamburg, ts the only independent professional paper 
in Germany dedicated exclusively to Marıtıme Objects Essays, Critiques 

Reviews, Reports, Advertisements Strict eye Lept upon the development 
of Mantime Affans in every respec” Every second Sunday one Number ir 
4to at least , frequent supplements and drawings Subscription at any time 

preceding numbers of the year furn.shed subsequently Price rzs for twelve 
months Advertisements 4¢ a line widely spread by this piper, considerable 
abatement for 3, 6, 12 months’ msertion Business Office Aug Meyer and 
Dieckmann, Hamburg, Alterwall, 28 Edited by W von FREEDEN, MR, 
Hamburg, Alexander Street, 8 
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cee} an an EA ox Casta te e hab a bp Teel REMEDY 
For BAD BREASTS, CLD WOUNDS, and SORES, If 


effectually rubbed on the Neck and Chest, 1t cures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and ail Skin Diseases it 18 unequalled, 


LA SEMAINE FRANCAISE: a Weekly 


Newspaper and Review in the Frerch Language Politics, Literature, 
Science, Art, Varieties, Netes Price 2d, through Booksellers, and at 
the Ratlway Bookstalls Office, 441, Strand, W C 


LA SEMAINE FRANCAISE ə Journal Frangais pour 


"Angleterre Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes Un exemplaire par la poste, 23¢ en timbres poste Abonne- 
ment franco par la poste—un an, ros rod , six mots, 55 sd Prix ad 
chez tous les libraires et aux gares des chemins de fer On s’abonne 
aux bureaux, 441, Strand, Londres, W C 


LA SEMAINE FRANCAISE —“‘La Semaine Fran- 


çaise” has been brought out in London for the benefit of those Enghsh 
readers who may wish to study contemporary French from all points of 
view, instead of confining gheir reading to cne particular Gallic print 
It certainly merits success "—Graphic 


LA SEMAINE FRANCAISE —* The numbers before 


us are full of good things It will be far better for most than any 
one of the best papers published in Paris itself We are much pleased 
with the character of 1t, and believe ıt will be highly valued im al! those 
many households where French 1s cultivated ‘The printing 1s very well 
done -Queen 


TERMS OF SUBSCRIPTION = s d 
Three Months , 2 9 
2 oe 200 » 5 5 
Twelve ” aes ene Id tOo 


POO payabie to A CRISTIN 
Publishing Office, 441, Strand, W.C 
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THE BREWERS’ GUARDIAN - 


A Fortmghtly Paper aevoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parhamentary Matters 
t Review or THE MALT AND Hop TRADES, AND WINE AND SPIRIT TRADE 
' r RECORD ° E 
The Organ of the Country Brewers 
“The Brewers’ Guard an” 1s published on the evenings ofvery alternate 


TTuesday, acd 1s the only journal officially connected with brewimg interests 


Subscription, 16s 6d per annum, post free, d&ting from any quarter-day 
Single Cop es, rs each Registered for transmission abroad 
Offices—3 Bond Court, Walbrook, London, E C + 


MUSEUMS AND COLLECTORS.» 


Mr DAMON, of WEYMOUT}*, wal forward an 
abridged Catalogue of his Collections in Natural History 
Objects, including RECENT SHELLS (Foreign and 
British), FOSSIL REMAINS, MINERALS, ROCKS, 
MARINE ZOOLOGY, &c, &c, &e . e 


® 
FRY’S 
“Pure Cocoa ”"—Cuas A 


Cameros, Araly$%t for Dublin 
woe pure, easily a,simiated ” 


A 
W Strorvart, Analyst for EXTR ACT 
Nineteen Prize Medals Awarded. a. 
BEST BLACK INK KNOWN, 


DRAPERS INK (DICHROIC 
DIFFERING FROM ANYTHING ELSE EVER PRUDUCED 
Writing becomes a pleasure when this Ink 1s used *It has been adopted 
by the principal Banks, Public Offices, and Railway Compamtes throug hour 
e Ireland e 
It writes almostinstantly Full Black 
Does not corrode Steel Pens Blotting-paper may ce apphed at the 
Iscleanly to use, and not hableto Blot moment of writing 
Can be obtained in Lowdon, through Messrs Barcitay & Sons Farring- 
don Street, W Epwarps, Old Change, F NEWBERY & sons, Newgate 
Street, J Austin & Co, Duke Street, Liverpool, and zo Se had « A al 
Stationess 
BEWLEY & DRAPER (Limited), Dublin 


AMATEUR 
PHOTOGRAPHY. 
AMATEURS SUPPLIED 

WITH ALL be 
NECESSARY 








GOLD MEDAL, 
CALCUTTA, ‘1884 


Bristol 


Flows easily from the Ten 





4s PPARATUS— E 
DRY PLATES, CHEMICALS, &c 
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GEO HOUGHTON & SON, 
89, HicH HOLBORN, Lonpon, WC ° 





In Fcap 8vo, Pric@3s 6d. ° 


ELEMENTARY LESSONS IN THE 


SCIENCE OF AGRICULTURAL PRACTICE By H TANNER, 
FCS,MRAC, Examiner m the Principles of Agriculture under 
the Governme® Department of Science, sometime Professor of Agri- 
cultural Science, University College, Aberystwith 


MACMILLAN & C@, London, 


Now pubhshing, in Crown 8vo, price 2s” 6d. each 


H MEN OF LETTERS..° 


° EDITED BY JOHN MORLEY. . e 


«This admirable series °—Britzsh Quarte ly Revrew 
JOHNSON By LESLIE STEPHEN 
ScoTtr ByR H HUTTON 
GIBBON ByJ C. Morison, 
SHELLEY By? A SYMONDS E 
HUME By Professor HUXLEY, PRS 
GOLDSMITH By WILLIAM BLACK 
DEFOE By W MINTO 
BURNS By'Prmapal SHAIRP 
AINGER 

St Paul’s 
THACKERAY. By ANTHONY TROLLOPE 


BURKE By JoHN MORLEY » MACAULAY. 


POPE By LESLIE STEPHEN 
BYRON By JOHN NICHOL 
COWPER By GOLDWIN SMITH 
LOCKE. By THOMAS FOWLER. 
WORDSWORTH ByF W H Myers: GRAY By EDMUND Goste 
DRYDEN. By GEORGE SAINTSBURY 
LANDOR, By SIDNEY COLVIN 
CHARLES LAMB 


BENTLEY By Professor R C J'ERB 
DICKENS, ByA W WARD 

By J] C Morison 
DE QUINCEY By Davip Masson. 


MACMILLAN AND CO., LONDON, WC, 


“ Enjoyable an@’excellent httle books ”—~Academy 

| MILTON By MARK PATTISON 
HAWTHORNE By HENRY JAMES 
*SOUTHEY By Prófessor DOWDEN 

| CHAUCER By A W Warp, 


SWIFT By IESLIE STEPHEN 
STÊRNE BYH D TRAILL 
By Rev ALFRED| FIELBING. By AUSTIN DOBSON. 
SHERIDAN By Mrs OLIPHANT 
ADDISON, By W J. CourTHOPE 
BACON By ® W CHURCH, Dean of 
e St Paul’s 
o ° Other volumes to follow 


Sept. 4, gbt. 4, 1884h l . NATURE edi 


Messrs, MACMILLAN AN & C0’S NEW BOOKS... ; 


A NEW EDITION < EDITION OF 


4 * LORD TENNYSON’S WORKS. i 


An entirelpNew Edition, corrected throughout by the Author, complete in Seven Volumes, extra fcap. 8vo, price Five Shillings each, 
ce A limited numberof Copies are printed on best Hand-made Paper, Orders for thts Edition will be taken, for Sets only, at te 


* 





ees of 10s 6d per Volume ° 
The Volumes will be pubhshed as follows — j 

Vol I—MISCELLANEOUS POEMS Ready | Vol V-—ENOCH ARDEN: and IN 

Vel *II—MISCELLANEOUS POEMS. Ready MEMORIAM A Ottober, 


Vol III --IDYL4,5 OF THE KING .. Ready | Vol VI—QUEEN MARY: and HAROLD November. 
Vol. IV.s-THE PRINCESS: and MAUD, Ready | Vol. VII—THE LOVER’S TALE: &c... December. 


NEW NOVELS AT ALL THE LIBRARIES 


‘ A MEDIAEVAL ROMANCE 
By E A. DILLWYN. By the Autkor of ‘‘ John Halifax, Gentleman ” Crown 89 6s 


A NEW NOVEL BY MISS C M YONGE 


THE -ARMOURER’S PRENTICES. By Cuartorre M. Younes, 


Author of ‘‘ The Heun of Redclyffe,” &c Two Vols Crown 8vo 12s 
ý A NEW POEM BY MR. THOMAS WOOLNER,-R A 


SILENUS: a Poem. By Taomas Woornrr, R.A., Author of “My 


Beautiful Lady, ” **Pygmahon,” &e Crown 8vo 6s 
BY REV E A ABBOTT, DD, AND W RUSHBROOKE, ML 


THE COMMON TRADITION OF THE SYNOPTIC GOSPELS, in 


the Text of the Revised Version By EDWIN A. ABBOTT, D D , formerly Fellow of St John’s College, Cambridge. 
and W G. RUSHBROOKE, M.L., formerly Fellow of St John’s College, Cambridge Crown 8vo 3s, 6g 
COUES’ NORTH AMERICAN BIRDS. 


KEY TO NORTH AMERICAN BIRDS. Containing a Concise 


i Account of every Species of Living and Fossil Birds at present known from the Continent noith of the Mexican and United 
States Boundary, inclusive of Greenland Second Edinon, Revised to date, and entirely Re-written. With which are 
incorpo1ated General Ornithology, an Outline of the Structure and Classification of Byrds , and Field Ormthology, a Manual 
of Collecting, Preparing, and Pieserving Birds By ELLIOTT COUES, M.A, M D, PhD, Member of the National 

*Academy of Sciences, Profusely Illustrated Demy 8vo 2/ 2s š 


NOW READY, NEW PART (XIX ), SUMER IS ICUMEN IN to TIRARSI Price 35. 6d 


A DICTIONARY OF MUSIC AND MUSICIANS, 1450-1884. By 


Emiment Writers, Enghsh and Foreign Edited by Sir GEORGE GROVE, DCL, neta: of the Royal College of 
Music, &c Demy 8vo Vols I, II, and III Price 215 each. 
Vol I A to IMPROMPTU Vol It IMPROPERIA to PLAIN SONG Vol II! PLANCHE to SUMER 
IS ICUMEN IN „ Demy 8vo, cloth, with Illustrations in Music Type and Woodcut Also published in Parts. Parts I 
to XIV , and Part XIX , price 3s 6d each Parts XV , XVI, price 7s Parts XVII , XVIII, price 7s 
e‘ Dr Grove S es is will be a boon to every intelligent lover of music Saturday Review. 


MANUALS FOR STUDENTS NEW VOLUMES 


A TREATISE ON ORE DEPOSITS. By J. ARTHUR PHILLIPS, 


FRS,VPGS,FCS,M Inst CE, Ancien Élève de l'Ecole des Mines, Pans , Author of ‘A Manual of Metelffrgy, i 
“ The Mining and ‘Metallurgy oldend Silver,” &c With numerous Illustrations Medium 8vo 255, 
D EDITION, REVISED AND ENLARGED, 


THE METHODS OF ETHICS. By Henry Sıpewrck, M A, Knight- 
bridge Professor of Moral Figlosophy in the Umversity of Cambridge, &c Demy 8vo 14s 

2 Supplement tf the SECOND EDITION, contaming all the rmportant Additions on Alterations in the THIRD 
EDITION® Demy 8vo 6s 


DISEASES OF FIELD AND GARDEN CROPS, chiefly such as 


are caused by Fungi By WORTHINGTON G SMITH, FLS,M ATI, Member of the Scientific Committee of the 
RHS With 143 new ae tae Drawn and Engraved from Nature by the Author Fcap 8vo 4s 6d e 
W AND THOROUGHLY REVISED EDITION 


ELEMENTARY LESSONS IN PHYSICAL GEOGRAPHY. By 


ARCHIBALD GEIKIE, LLD, F RS, Director-General of the Geological Survey of the poe Kingdom, and 
Direcfor of the Museum of Practical Geology, Jermyn Street, Londcn, formerly Murchison Professor of Geology and 
Mineralogy in the University of Edinburgh Ilustrated evith Woodcuts and Ten Plates Fcap 8vo 4s ad 


LATIN PROSE EXERCISES BASED UPON CAESARS “GALLI 


WAR” With a Classification of Caesar chief phrases, and Grammatical Notes on Caesar's chief usages By GLEMEN 
BRYANS, M A ¢,Assistant Master in Dulwich College, late Scholar in King’s College, Cambudge, and Bell Uniygersity 


A NEW NOVEL BY THE AUTHOR OF “JOHN HALIFAX, 
s.. * Now Ready, 2 vols , Globe 8vo, price 12s, | GENTLEMAN ” 
JILL | MISS TOMMY. 


Scholar Pott 8vo. 2s 6d » Í 
`. MACMILLAN & CO, LONDON . 
. e E e e 
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e .‘‘Is as nearly tasteless as Cod-Liver Oil 
g 9 can be "—Lancet 
S “ No-nauseous eructations follow after ıt 
ts swallowed ”— Medical Press. 
s Perf é ctd R It can be borne and digested by the most i 
: delicate , 1s the ONLY OIL which does not THE SPECIFIC FOR . 


. 2- ‘‘repeat ” ; and for these reasons the most s 
i j efficacious kind ın use In capsuled bottles N FU P À Lt À- 
à only, at 1/4, 2/6, 4/9, and 9/-. Sold ® 
everywhere, - In bottles at 2/9, 4/6, and 11/-, 


R - 
THE PATENT BOOK-SHELF FITTINGS, asusedin the PUBLIC LIBRARIES of LJVĘR- 
POOL, GLASGOW, BIRMINGHAM, &c’, enable a nice adjustment of Shelves to be made without trouble, 
HOOKHAWM’S PATENT PICTURE LINE & FASTENERS afford the Most SECURE AND Easyeneams of hanging Pictures 
*CURRALL’S PATENT VENTILATORS secure a regular supply of fresh air, without draught, at a very smal? cost. 


Htustrations and Partwculars sent POST FREE on Application to 


WILLIAM TONES & SONS, MOSELEY STREET, BIRMINGHAM. 
PRIZE MEDALS--London, 1851 , Paris, 1855; London, 1862; Paris (Stlver), 1867 , London, 1874. 


The REMINGTON “Perrectep” TYPE-WRITER. 


The Trees Tuesday, September rz, 138 
“The clyef use of the type-writer may be 
said to be for busines» correspondence, for 
rapid and legible ccpying, as Jor the transcrip- 
tion of short-hand notes, and in the prepara- 
tion of manuscript for the press or for re- 
VISION è e 
“In the preporation of manuscript for re- 
vision or for the press, the advant&ges of the 
type-writer over the pew are very decided 
[here 15, first, the greater rapidity of produt- 
tron, and next, thessupertor quality of the pro- 
Err duct The work of the type-writer 1s fairly 
its comparable to a printed proof, and may be over- 
2=4 looked and revised with the same facility, any 








A MACHINE to supersede the pen for manu- CAPITALS AND SMALL LETTERS 
seript writing, correspondence, &c , having twice . eR a 
the speed of the pen, 1s always ready for use y 
sımple ın construction, not hable to get out of 
order, easily understood It is used in Govern- 
ment Offices, and by-Merchants, Bankers, Law- 
yers, Clergymen, Doctors, Scientists, &c 

“The other advantages of the machine, those 
for which chtefly I personally value and em- 
ploy ıt, are worthy of a moment's considera- 
tion lts work in my hands 1s about twice as 
rapid as that of a pen, and became so after a 
few weeks of practice I have worked the 
machine for eight consecutive hours without more 
than ten minutes’ interruption, and at the end 





fe rae epee my pondi were nos mane ii of Ka reas ~ SoA | Spe ea necessary alterations Leng spade by meee 
east fatigue very writer ıs aware that the $ aT aR car eS BAM A! rasan AEE sry ul tl 
° same shine nat Ue said with regard to *he Ẹ à í ne fen es y the tyne A ought to go to the printer in 

pen -ROBERT BRUDENELL Carter, F.RCS, “SS Wea AE a almostęprecisely the condition in which ıt yili 
= REDUCED PRICES, finally appear 


BEEMAN & ROBERTS, Sole Agents, 6, King Street, Cheapside, London, 
HARVEY AND PEAK, 


[By Appointment to the Royal Institutzon of Great B-itain, | 
SUCCESSORS TO W. LADD & CO., j ° 
BEAK STREET, REGENT STREET, LONDON, W. 
MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 
SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. 
SEL EXHIBIT AT HEALTH EXHIBITION, EDUCATIONAL SECTION, KOVAL ALBERT HALL 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE. ¢ ° 


e P e i 
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no IY p SKOTT. AEE 


In Casks, 12/6 per 9 gals In Bottle, 3/3 pertoz ẹlmpl Pts =’ 


* Bottles charged 2/- per doz, and allowed at the same ratg if returned , but they 
must be paid for with the Baer 
Neither sugar, saccharum, nor any of the many new Brewing Materials are used in 
l the manufaccure of the “S N" Stout, it is Brewed entarely*rom the finest Malt and (Jie 
f fi Hops, it 1s too, more noppes than Stout 1s generally, therefore, besides bling very Q 
GRA nutrit ous, 1t is an excellent Tonic and particularly suited for invalids, ladies nurang, or $ 
anyone requiring a good strengthening beverage It 1s a “Sound Nu ritious” Tome, § 
and very much recommended by Medical men 


WALTHAM BROTHERS, & 
THE “HALF GUINEA” ALE BREWERY LONDON’ SW 


WAL PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Staihers, 


ARE THE ORIGINAL MAKERS OF e 


ARTISTIC WALL PAPERS, Guaranteed Free*from Arsenic, 
Sole Address—r10, HIGH STREET, MANCHESTER SQUARE, LONDON, W 


e May be obtained of all Decorators Special Prize Medal, Sanitary Institute 
Award of Merit, [International Medical and Sanitary Congress Silver Medal, W&tional Health Society, 1884 
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=a = i f Divided Papers, f 
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TEH ®II ras od 
SPECIAL ————— 
THlusti ated Bree Lasts Post 
DETAILED LIST Fee 
: FREE, «w 
NEGRETTI & ZAMBRA, • 
OXFORD STRS#ET, WEST END, AND Opticians and Scientific Instrument Makers 
Y To Her MAJESTY THE QUEEN e 
MANSION HOUER = SILDINGS, CITY, HOLBORN VIADUCTE 
MANUFACTORY —The Royal Plate and Cutlery Works, SHEFFIELD | 45, CORNHILL, & 122, REGENT STREET, LONDON, e 
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NORMAL SÇHOOL OF SCIENCE AND 


ROYAR SCHOOL OF MINES, 
* SOUTH KENSINGTON AND JERMYN STREET 
e Dean —Proressor T H Huxiey, PRS 
SESSION 1884-85 


From the rst October 1884, till about the middle of June 1885, the Labora 
tories will be open to Students in the fol owing Sciences — 


od CHEMISTRY AND AGRICULTLRE 
° PHysics 
Brotocy 
i GEOLOGY 
e e 6 MECHANICS AND MECHANICAL DRAWING 
METALLURGY, MINING, AND ASSAYING 


The following Courses of Lectures will be given during the Session — 
Physics, Professor Guthrie, F R S, 1st Oct 1884, Principles of Agriculture, 
el, Wrightson, Esq, rst Oct , Elementary Biology (Animals), Professor 
uxky, PRS, 8thOct , Metallurgy, Professor Chandler Roberts, E RS, 
8th Oct , Elementary, Organic, and Inorganic Chemistry, Professor E 
Frankland, F R$, 3rd Nov , Mining, Professor Warington Smyth, F RS, 
roth Nov , Astronomical Physics, Nerden Lockyer, Esq, F RS, 13th 
Jan, 1885; Elementary Biology (Plants), F O Bower, Esq, sth Feb , 
Elementary Geology, Professor Judd, F RS, 16th Feb , Zoology and 
Paleontology, Professor Hualey, PRS, 16th Feb , Botany, F O Bower, 
Esq , x6th Feb , Mechanics, Professor T M Goodeve, MA, 16th Feb , 
Advagced Organic and Inorganic Chemistry, Dr F Jupp, F CS, 26th Feb , 
Mineralogy, F Rutley, Esq , 9th March 
A Course of Mine Surveying, conducted by Mr B H Brough, will begin 
on the 16th Feb , 1885 
In addition to the above, Lectures will be given in the Physical Depart 
ment by Messrs Boys, Mitchell, Hoffert, and Captain W de W Abney, 
RE RS , m the Chemical Department by Dra Hodgkinson and Perey 
Frankland , in the Biological Department by Mr G Howes 
For further particulais apply tothe REGISTRAR, Normal School of Science, 
South Kensington 


ROYAL COLLEGE OF SCIENCE 
FOR IRELAND, 

STEPHEN’S GREEN, DUBLIN 
SCIENTIFIC AND TECHNICAL EDUCATION 
SESSION .884-85 

This College supplies a complete Course of Instruction in Science as 
apphed to the Industrial Arts especially those which may be classed broadly 
under the heads of CHEMICAL MANUFACTURES, MINING, and 
ENGINEERING 

. A Diıpkma of Associate of the College ts granted at the end of the Three 
Years’ Curse e 

‘Lhere are Four Royal Scholarships, tenable for two years, each of the 
va'ue of £50 yearly, with free education, including Laboratory Instruction 
Two become vacant each year ‘hey are gen to Students who have been 
ayerr inthe Collee 

The Fees are £2 for each@ourse, or £10 for all the Courses of each year, 
with the exception of Laboratory Practice 
Chenustry (Theoreticaland Prrct cal}, Metallargy, &c —Professor HARTLEY, 

FRS,FCS,FRSE 
aama e Mechanics, and Mechanisn—Professor Hrnngssy, ERS, 


Descriptive Geor etry, Drawing, Engineermg, and Surveying-~Professor 
Picot, CE,M RIA 
este Papio a heoret cal and Practıcalj--Professor BARRETT, 
Mining and Mineralogy—Prufessor O’Rettty, CE,M RIA 
Botany—Professor M’Narn, MD,FLS 
Zoology—Professor Happon, WA,F ZS 
Geology— Professor Hutt, MA,LLD,FR.S Dean of Faculty 
Palwontology—Mr Bairy, FLS,FGS,MRIA 
‘The Chemical ind Physical Laboratories and Drawing School are open 
danlidpr Practical Instruction 
ce fot Chemical Laboratory, £2 for One Month, £5 for Three Months, 
* £9 for Six Mont)s or £12 for Session Tee for Physical Laboratcry, {x per 
Month, or 46 for Session Fee for Special Course of Apphed Electricity and 
Laboratory £4 Fee for Biolegical Laboratory, 42 forthe Term Fee for 
Drawing Sehool, #3 for Session, or 42 for one lerm 
The SESSION commences on MONDAY, October 6 
Programmes mgy be obtamed on application at the College, or by letter 
addressed to the SecPetary, Royal Co lege cf Science, Stephen’s Green, 


Dublin 
Professor J P O'REILLY Secretary 


UNIVERSITY COLLEGE OF SOUTH 
, WALES AND MONMOUTHSHIRE 


SESSION 1884 85 
The SESSION will begin on TUESDAY, October 7 
An Examination for the Cardiff Foresters’ Entgance Scholarship of £25, 
t®nable for one year, 4nd ten Entrance Exhibinods of £11 rs , tenable for 
one year, will be held athe College on October r and the two following 
ays 
The Lectures and Classes are open to men and women 
Fees, £10 per ginum , Individual Classes from $x 1s per Session 
` For Prospectuses and all further mformation apply to 


= IVOR JAMES, Registrar 
x a University College, Cardiff J a 


a E SEE AE AE 
. SCIENCE MASTERSHIP or LECTURE- 


~-e SHIP —Botany, Biology, Inorganic Chemistry, Mechanics, &c Post 

° not occupying full tıme preferred 74 Years m Last Post Age 33 =- 

+ B Sc, 8, Lower Brook Street, Ipswich 
pam e a e 
e % @ 
= 

ə 
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NATURE .' i 


(Sept II, 1884 
LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM 


who has last week sent to his subscribers Euchlanig dilata, pith drawing 
and description He has a'so sent out Cnstatella mucedo, Fyedericella sul 
tana, Alcyonella fungosa, Leptodora hyalina, Argulus foliaceus , also Hydra, 
Ameeba, Vorttcella, and other Specimens for (Huxley and Martin S Biological 
Laboratory work e i 

Weekly Announcements will be made in this place of Organisms T B 1s 
supply ing 


Specmmen Tube, One Shilling, post free. 


Twenty-six Tubes in course of Six Months for §ubscrepizon of 4% 18% 
or Twelve Tubes for tos Gig 


Portfolio of Drawings, Ten Pafs, ts each 





OWENS COLLEGE, VICTORIA 
UNIVERSITY, MANCHESTER. 
SESSION 1884-85 bs 


I DEPARTMENT Or ARTS AND Law 

II DEPARTMENT oF Sc ENCE AND ENGINEERING . 

Candidates for admission m these Departments must not be under r4 Years 
of Age, and those under 16 will be required to pass an Entrance Examination 
in Enghsh, Arithmetic, and Elementary Latin, to be held on Oct@ber 3 

Ill DEPARTMENT OF MEDICINE AND SURGERY AND OF DENTAL SURGFRY 

Students are required befcre entering to have pissed etther the Entragce 
Examination in Arts, or the Preliminary Examination in the Victoria hi - 
versity, or some other of the Preliminagy Examinations prescribed by the 
General Medical Council 

IV DEPARTMENT ror WOMEN (223 Brynswick Street) : 

The SESSION in DEPARTMENTS I, II , and IV will commence on, the 7th, 
and in III on the rst October 

V EVENING CLASSES e 

The Session will commence on October 13 New Students will be 
admitted on October 8, 9, and 10, between 6 30 and g pm ™ 

Entrance Exhibitions and Scholarships are offered to Be competed for by 
Male Students in C assics, Greek Testament, Mathematics, English, and 
History, and*also a Dauntesey Medical Scnolmrship, value S100 Four 
Scholarships of the value of £20 per annum, tenable for Three Years, in the 
Department for Woren, have also been founded, of which Two are open to 
general competition, and two may be competed for only by Pupils in the 
Manchester High School for Girls 

Prospectuses pf the several Departments may be obtained at Mr Cornisn’s, 
Piccadilly, Manchester, and they will be forwarded from the College on 
application eHOLME NICHOLSON, Registrar e 


HARTLEY INSTITUTION, l 
SOUTHAMPTON 


In the Departments of General Literature, Science and Engineermg, and 
Preliminary Medical Education, the Course of Instruction meets the require 
ments of Students preparing for Open University and other Scholarships m 
Science and Mathematics, the London University Intermediate BSc and 
BA, &c,the Examinations for Woolwich, Sandhurst, and fôr Indian and 


Colonial appointments 
T W SHORE, Executive Officer 


UNIVERSITY.COLLEGE, LONDON 


FACULTY OF SCIENCE, including @he Departments of ENGI- 
NEERING and CHEMECAL and MECHANICAL TECHNOLOGY 


The SESSION will open on OCTOBER 2 œ . 
For deta.led Prospectuses of the Courses of Instructiqn, Exhibitions, 
Scholarships, &c , apply to the Colleggg Gower Street, W C 


TALFOURD ELY, MA, Secretary 
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UNIVERSITY COLLEGE, LONDON 


TUFFNELL SCHOLARSHIPS IN CHEMISTRY 


A Scholarship of £ roo per Annum, tenabl@for Two Years, will be open for 
Competition m June 1885, by Studentsin Analytical Chemistry Candidates 
must attend thé’ Laboratory duyng the previous Gession, and must have 
Matriculated at the University of London with®i Three Years For further 
information apply to the Secretary of the College 

TALFOURD EIN, M A, Secretary 


BEDFORR COLLEGE, LONDON 
(For LADIES), 8 and 9, York Plate, Baker Street, W 


The SESSION will begin on THURSDAY, October g, 1884 

The College provides systematic mnstgiction by Rrofessors in the higher 
subjects, and there are Preparatory Classes for Junior Students 

Students are prepared for Matriculation and for the Exammations in Arts 
and Science of the Uriversity of London Single Courses y Lectures may 
be taken 

Mr Ravenstein will give a Course of Lectiftes on ‘ Physical and Political 
Geography ” on Wednesdays and Saturdays, at 12 25 . 


B SHADWELL Hon Sec 


i? 
KING EDWARD VI.’S SCHOOL, BERK- 
HAMSTED, HERTS 28 mles fi Euston -27 School Scholar- 


ships four Evxhibiti€ns from the School Laboratory, heated 
Swimming Bath, Fives Cougt# &e so? per Annum —Address, HEAD 
MASTER. 
e 
e . 8 f 
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INTERNATIONAL INVENTIONS 
EXHIBITION, 


` ~ LONDON, 1885 
° Division I Inventions Division I- Musie 


PATRON 
HER MAJESTY THE QUEEN 
e PRESIDENT 
HRH THE PRINCE OF WALES, EG 


°- Applications to EahMt must be made on Printed Forms, which will be 
supplied on application to the SECRETARY, International Inventions Exbibi 

enop, South Kensington, S W These must be filled up and returned on or 
before October 1, 1884 


ST’ THOMAS’S HOSPITAL MEDICAL 


C] 
; ° e SCHOOL 
ALBERT EMBANKMENT, LONDON, SE 
The WINTER SESSION of 1884 85 will commence on OCTOBER 1, 
when an Introductory Address will be delivered by Sir J RISDON 
BENNETT, MD,FRS,at3pm 
eT WO ENTRANCE SCIENCE SCHOLARSHIPS of 4100 and £60 
respectely open to all first year Students, wall be offered for competition 
The Examination will be held on the 6th, 7th, and 8th of October, and the 
subjects will be Chemistry and Physics, with either Botany or Zoology, at 
the option of Candidates 5 
Special Classes are held throughout the year for the “ PRELIMINARY 
SCIENTIFIC” and “INTERMEDIATE M B” Esaminations of the 
UNIVERSITY of LONDON 
@All Hospital Appointments are open to Students without extra charge 
Scholarships and Money Prizes of considerable value are awarded at the 
Sessional Examinations, as also segeral Medals 
The Fees may be paid in one sum or by instalments Entmes may be 
made to Lectures or to Hosgtal Piactice, and special airangements are 
made for Students entering in their second or subsequent years , also for 
Dental Students and for Quahfied Practitioners 
Several medical practitioners and private families residing ın the neigh 
bourhoos receive Students for residence and supervision, and a register of 
approved lodgings is hept in the Secretary s office 
Prospectuses and all particulars may be obtained from the Medical Secre 


tary, Mr GEORGE RENDLE 
W M*°ORD, Dean 


THE MIDDLESEX HOSPITAL 


The WINTER SESSION will open on WHDNESDAY, OCTOBER r, 
with an Introductory Address by Dr ‘Davin W Finuay, BA 
o The Medical School, which has lately been considerably enlarged, pro- 
vides the most complete meansor thé Education of Students preparing for 
the University of London, the Colleges of Physicians and Surgeons, and the 
other licensing bodies Two Entrance Scholarships of the annual value of 
425 and £20, tenable for two years, and an Entrance Science Scholarship, 
value £50, will be competed for on SEPTEMBER 2g and following days 

Further mformation may be obtamed from the Dean or the Resident 
Medical Officer at the Hospital ANDREW CLARK, Dean 


FOR SALE—A 4}-1nch Telescope on Equa- 
torial Mounting (without Circles), and Tall Tripod Stand Maker of Tele 
scope unknown Mounting by Cooke, of York The whole im first rate 
condition, both Mounting and Telescope bemg equal to new Four 
Huyghenian, one Pancratic, and Solar Diagonal Eyepieces The 
above Instrument was the Property of the late T Carrer, Esq, 
Ashfield, Ripon, and 1s n@y for Sale Price 425 For furthe: Information 
and Particulars, apply to Miss CARTER, A@hfield, Ripon 








> 

W ANTE D —An Equatorial with Clockwork 

Driving Movement, to carry @ne of Brownmg’s 13 1nch Reflectors — 
Apply to C A Loxton, Fern Dell, Cannock 


RAY SOCIETYS PUBLICATIONS —A 


Complete Set to 1884 for Sale — James Wi@son,, 15, Godliman Street, 
St Pauls, E C ee 


SCIENTIFIC ART, 


LECTURE ROOM D™AGRAMS @Chemical, Physical, Geological 
Archeological, Biological, &c ) of any required scale m black and white or 


coloured, with reference letters or printed descriptions 
Also, DRAWINGS on WOOD and the LITHOGRAPHIC STONE for 


Scientific Works, carefully and neafly eaecuted by 
W S DUNCAN, SCIENTIFIC AIST, 22, Delamere 
Terrace, Bayswater, W 


EDWARD WARD, 


Preparer of Microscopie Stides and of Mounting Media 
6 WHOLESALE AND RETAIL 
249, OXFORD STREET, MANCHESTER 

ae eos Owegs College) 


Speciality—SLIDES 
xs each, Post Free, zs 2d 


UNMOUNTED OBJECTS FOR AMATEURS IN SERIES AT 25 EACH SERIES 
Last on Application 





WANTED. — “Nature,” No. 116 — Apply 


* NATURE Office, Bedford Street, Serand 


s 
F VOL@ANIC DUST from the Krakatoa Eruption, 


MINERALOGY AND GEOLOGY. . 


Fine Russian “SHERRY-COLOURED TOP{ZES,” also the follggyıng 
newly-descrived Minerals — 


HERDERITE ° Maine, U S A 
CUPRODESCLOIZITE Mexico ® 
ZYGADITE Andreasberg. 


And very good EMERALDS on MATRIX, UWAROWITE, EUCLASE, 
TANTALITE, KENGOTTITE, and PYRARGYRITE 
A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the 


Same 
Lists on Application Hammers, Chisels, and Hammer Straps s 


PRIVATE LESSONS AND EVENING CLASSES, 
BLOWFIPE CASES AND APPARATUS Catalogues free 
SAMUEL HENSON, * 38 
277, STRAND, LONDON, 
Opposite Norfolk Street 


MINERALOGY AND GEOLOGY 
COLLECTIONS OF 200 SPECIMENS IN CABINETS, 
Specially adapted for Students and Teachers, price 42s 
Smaller Collections at same rate These Collections are used with success 
by nearly all geological science teachers in the United Kingdom Simgle 
Specimens and every requisite of 


JAMES R GREGORY, 


e 
Geologists’ Repository and Museum, 88, Charlotte Street, Fitzroy Squares 
See new Lists of Collections, new List of Apparatus, &c Established 22 
years m London 


NOTICE OF REMOVAL. 


THOMAS D RUSSELL, 
Late of ESSEX STREET, STRAND, 
Has removed his extensive Collections of Geological, Petrological, Minera 
logical, and Microscopical Specimens to more convenient Premises at 
78, NEWGATE STREET near the New General Post Office Address 
THOMAS D RUSSELL, 
78, NEWGATE STREET, LONDON, EC 


DIAMONDS IN MATRIX. 


R C NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
on Sale Specimens of the above, also Cut Precious Stones in all Colours 
Precious Stones valued and bought 

FRITH STREET. SOHO, W 


HOW & CO’S, 
Geological Transparencies for the Lantern. 


Descriptive Catalogue on Apphcation 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS 
HOW & CO’S POCKET MICROSCOPE FAMP 28s ég 
MICRO-PETROLOGY --Sections of Pitchstones, Obsidians, Granites, 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachyhtes, Trachytes, 
Andesites, Porphyntes, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lime- 
stones, &c price rs 6d each 
JAMES HOW & CO, 73, FARRINGDON STREET, LONDON 


SCIENCE AND ART DEPARTMENT 


so PER CENT GRANT FOR THE PURCHASE OF STANDARD 
COLLECTIONS AND APPARATUS FOR TEACHING GEOLOGY 
AND MINERALOGY NEW LISTS and FORMS on which the 
Apphcation 1s to be made supplied by » “ae 
THOMAS J DOWNING, S 
Geologist, &¢ , 


38, WHISKIN STREET, LONDON, EC (over Quarter of a Century 


C. D. AHRENS,“ . 


PRISM WORKER AND PRACTICAL OPTICIAN, 
36, GREAT RUSSELL STREET, LONDON, WC. 


SPECIAL NOTICE—See the New Polarising Pi Bm 

Can be used over any A & B Eyepiece Strongly recommended for Lantern 
Work, wul take in any Object Also see the New Erecting Microscope 
Any Object-Glass and any Eyepiece can be used with it It is the only®way 
of seeing the Objects in their mght shape and form Maker of the Largest 
Nicol Prisms m existence for the Late W Spottiswoode, Esq, PRS, &e 
&c , and for Frank Crigp, Esq, LLB, BA, &c, €c e 

TRADE SUPPLIED WITH Prisms 


A GREAT BOON TO AMATEURS. 


Photographic Apparatus and Matenals of the Hight Quality supphed 
at City Prices from f 





IZ, 





* 


THE PHOTOGRAPHIC ARTIST’S STORES, WE 


- 43; PRAP TERATE SQUARE, EC ° 
(Close to Aldersgate Station} - 


COMPLETE TOURISTS’ OUTFITS 
New Illustrated Price List 6¢ Address the MANAGER 


EVERY REQUISITE, 


+ 
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NATURE ,' 


e $ 


[Sept 11, 1884 





‘WESLEY COLLEGE, 


SHEFELETD. 


° = (AFFILIATED TO THE LONDON UNIVERSITY, 1844) 


GOVERNOR AND (CHAPLAIN 
bd HEAD MASTER 
SECOND MASTER 
FIRST MATHEMATICAL MASTER 


Rev W H DALLINGER, LLD,FR.S, &,& ° 
H M SHERA, Eso, MA, LLD ğ = R 
C. J, SCOTT, Esa, BA, Scholar and Prizeman (Camb } e 


THOS HUGH MILLER, Eso, BA (Camb) œ 


: And TWENTY ASSISTANT MASTERS and PROFESSORS, + . 


in addition to Classical, Mathematical, Enzhsh, and Commeicial Subjects, BIOLOGY, PHYSICS, and CHEMISTRY, the 
Modern Languages of Lino, e, Hebrew and Syriac, Vocal and Instrumental Music, and Drawmg are taught by Accomplishe 


Professors 


The Rev W H DALLINGER, FR S, has undertaken the PROFESSORSHIP of NATURAL SCIENCE, and gives À 
Weekly Lectures and Class Instruction ın PRACTICAL ZOOLOGY, BOTANY, & ° ° 
CHEMISTRY is taught by R W LANCASTER, Esq, B A (rst Class Nat Science), Christ Church, Oxford PHYSICS ts 
taught by A H ALLEN, Esg, FCS SCHOLARSHIPS are AWARDED worth, in the aggregate, 300/ a year. 
The JUNIOR SCHOOL (conducted ın a separate pait of the Building) 1s m excellent efficiency 


PROSPECTUSES may be obiaimed by Application to the GOVERNOR or HEAD MASTER” è , 
The WINTER TERM will commence on TUESDAY, SEPTEMBER 23 z 





COUESFNORTH AMERICAN BIRDS i 


KEY TO NORTH AMERICAN BIRDS. 


Containing, a Concise 


Account of every Species of Living and Fossil Birds at present known from the Ccntment north of the Mexican and United 


States Boundary, inclusive of Greenland Second Edition, Revised to date, and entirely Re-written 


With which &re 


incorporated General Ornithology, an Outline of the Stiuctme and Classification of Birds, and, Field Ornithology, a Manual 


of Collecting, Preparing, and Preserving Bnds 


Academy of Sciences Profusely Illustrated Demy 8vo 


By ELLIOTT COUES,MA.MD, PhD 


, Member of the National 


MACMILLAN AND CO, LONDON 





AUTOTYPE PHOTOGRAPHIC BOOK 


ILLUSTRATION. 


ADVANTAGES 
rst They present Faithful Representat ons of the Subjects 
znd Printed on the paper of the Book tself, mounting not required 
srd For Editions of 1000 and under they are cheap 
Employed by the Trustees of the Bntish Museum and by the Learned 
Societies , also by many of the leading Publishers 
Amongst the Works recently done, or at present in the press, may be 
cited Lady Brassey’s ‘‘ Tahiti”, Prof Gardner's “lhe Types of Greek 
Coins”, Holtzapffell’s ‘Practice of Ornamental Turning”, Audsley’s 
“Ornamental Arts of Japan” ,“Lockyer’s ‘Spectral Analysis” , Burgess's 
‘* Archzological Survey of India”, “Samuel Palmer a Memoir” 
Of this last work the Atheneum says —‘ @his book is admirably Hus 
one by fourteen autotype reproductions from .ovely and characteristic sepia 
rawings ” 





FOR THE 
ARTISTIC DECORATION OF THE HOME, 


VISIT THE 
AUTOTYPE FINE ART GALLERY, 
74, NEW OXFORD STREET 
((lwenty Doors West of Mud e’s Library) 


SPLENDID COPIES OF THE OLD MASTERS, 
From the most celebrated Galleries of Furope 
REPRODUCTIONS OF MODERN PAINTINGS, 
From the Luxembourg, “The Salon,” Royal Academy, &c 
FACSIMILES OF TURNER'S ‘LIBER STUDIORUM,” 
COPIES OF REYNOLDS, GAINSBOROUGH, LAWRENCE, 
And rare works from the Prnt Room, British Museum, 


An ILLUSTRATED PamruLer, with Press Notices from the T: INES, 
Ath, Academy, Portfolio, Art Journal &c , free per Post 


Fine Art Catalogue, 124 tages price Sixpence, free per Post 
” THE AUTOTYPE COMPANY, 
74, NEW OXFORD STREET, WC 


ec enter ree OO, Pa aAA BARABOO 
e Just Published, 8vo, Cloth 5s 


LIFE AND WORKS 
OF 
THOMAS GRAEAM, DC.L, FRS. 


Ilustrated by®Portrait, 64 Unpublished Letters, and Abstracts of all his 
Published Papers, prepared for the Granam Lecture Committee of the 


e Glasgow Phuosophical Society, 
By Dr R ANGUS SMITH, LLD,FRS 
Edited by 
a J #@ COLEMAN, FIC, F @sS 
London E & F N SPON, 16, Charing Cross 


New York 25, Murray Street 
eset me a a a a a ae SS alec tats 
HANDY VOLYMES FOR TOURISTS AND THE LIBRARY 


ePHILIPS’ HANDY ATLAS OF THE 


COUNTIES OF ENGLAND 43 Maps, with Index Crown 8vo, 
Cloth, 3s °6d ® 
Uniform witl? the above 


~ 
CATT of SCOTLAND 32 laps, with Index 38 6d 
COUNTIES of IRELAND 33 Maps, with Index 3s 6g 


NORTH and SOUTH WALES 16 Maps, with Index 2s 6g 


e = eLondon GE@RGE PHILIP & SON, Fleet Street, and all Booksellers 
C] Ò o 


~ 


Oy 
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INDIAN NATURAL HISTORY eœ 

Just Pubhshed, Imperial 16mo, Dlustrateds 185 
NATURAL HISTORY the MAM- 


MALIA of INDIA and CEYLON ByR A STERNDALE With 
170 Illustrations 
Knowledge —‘'Is the very model of what a popular Natural H story 
should be Its descriptions are excellent, and are well supplemented by the 
very numerous illustrations hich accompany them Should form part of 
the kit of ever# ore, be he soldier or civilian, who may visit our indtan 
Empire ” i 
Nature —* An amusing work, with goo@ illustrations, to which residen& , 
in India may Fave recourse for the identification of the principal mammals ” 
Free Press —' Itis cerzainly the most able, exhaustive work yet published 
on the subject of Indian Mammalia ” 
Field —“ Tne introduction of personal reminiscences heightens the readable 
character of the description The work will be welcomed by the general 
reader who 1$ fond of natural history ” 


Second Edition, Imperial r6mo, Illustrated 8s 6d 
The TRIBES on my FRONTIER an 


Indian Naturalist's Foreign Pohcy By EHA With 70 Illustrations 
by F C MACRAE 

Academy -It has the brevity which 1s the soul of wit, and a delicacy of 
allusion which charms the literary critic ” 

Westuinster Review —‘‘It1s a book to be read, and has the advantage 
of needing no preliminary knowledge of natur@l history for its entoyment ” 

Athenaum -~“'The book*contains many curious httle traits of ammal 
character and habits, the results of a close and sympathetic observation © 

Fred —“ It is a very clever record of agvear's observations rourd the 
bungalow in ‘ Dustypore ’” 

Allen's Indian Mail —“ A most chiming senes of sprightly and enter- 
tain ng essays on what may be termed the fauna of the Indian bungalow 

We have no doubt that this amusing book will find its way into every 
Anglo Indian’s library ” 

Knowledge —' Thisis @delightful book, irresistibly funny in description 
and illustration, but full oT genuine science too We must content our- 
selves with the rem rR that there 1s not a dy! or uninstructive page mn the 
whole book ” 

Saturday Revgw — Fullof accurate and unfampar observation, brightly 
told ” e 
Chambers Journal —* We havete thank out Anglo-Indian naturalist for 
the delightfil book which he has sent home to his c@&intrymen m Britain 
May he hive to give us another such ” R 


London W THACKER & CO , 87, Newgate Street 
MINERALS AND STONE 





IMPLEMENTS. 
MR BRYCE WRIGHT begs to call the attention of his Clients and the 
Public to his large Series of m 


MINERALS AND STONE &MPLEMENTS, 


from which single specimens canbe selected g a 
Elementary Collections of Minemls, Fossils, and Rocks from £1 upwards 


N B -These Collections obtained the Prize Medal, 1862 
GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION 


BRYCE-WRIGHT, 


Mineralogist and Apert in Precious Stones, 
“204, REGENT STREET, LONDON, W 


Sapt. 11, 18848 


SUBSCRIPTIONS to “NATURE.” 
a 


$ 
Yearly . 28 o 
Haff-ydarly a . 14 6 
. Quagterly e 7 6 


To the United States, the Continent, and all places 
within the®Postal Union — 


. s d 

Yearly i ; 30 6 

e , Half-yearly A ' 15 6 
Quarterly . . 8 o 


CHARGES for ADVERTISEMENTS 


Three Lines in€olemn 2s 6d gd. per Line after 


s d 

One-Eighth Page, or Quarter Column 018 6 
Quaiter Page or Half a Coluran . Firs O 

‘ rh a Page, or a Column EO eae ae 3 5 0 
Whole Page 6 6 0 


Post Office Orders payable to MACMILLAN & CO. 
OFFICE 29, BEDFORD STREET, STRAND, W C 


HOME TUITION, LONDON &SUBURBS 


—STUDENTS desiring Instruction im Classics and Mathematics attended 
®: their own, houses by a High Wrangler, MA Trin Coll, on very 
reasonable terms — X , 9, Dorville Crescent, Hammersmith 


- MAGIC CUBE Post Free 6d. 


“Truly a marvel of ingenuty,” “will give no ordinary pleasure "— 
Science Monthly “Really 1 marvel, and worthy of notice ”— Knowledge 
“A cunosity ,” “a feat "—Dundee Advertiser 

Apply to,Jaurs Criu, Accountant, Duncee œ 


MEMORY. AND SUCCESS. 


WHAT contributes gieatly to success ? 
A good memory 


W HAT always causes failure in hfe? e 
i A Bad memory 


V HAT is indispensable te evere Lady and Gentleman, Stu- 
dent, Botamst, Geologist, Chemist, Physician, Merchant, 

Lawye1, Manufactue:, Farmer, &c 
A. good memory 


WHAT can every one obtain fiom Prorgessor LOISETTE ? 
A good memory—the Physiological Art of Never For- 


getting-—wholly unlike Mnemonics Any book whatever mastered 
wn one reading s 

Piospectuses post fee, giving opmions of Mr RICHARD 
A PROCTOR, Di ANDREW WILSON, Cleigymen and 
others who have studied the system 

Great inducements to Correspondence Classes in ‘‘ Never 
Forgetting” and for Cmé of ‘* Mind-Vgandeuing” in all parts 
of the woild —Piivate Lessons—Day and Evening Classes— 
Lectures in Families of thg Nobility and Gentry 


PROFESSOR LOISETTE, 
37, NEW OXFORD STREET, LONDON 


LA SEMAINE FRANÇAISE ” a Weekly 


Newspaper and Review in the French Language eléplitics, Literature, 
Science, Art, Varieties, No Price 2d, through Booksellers, and at 
the Railway Bookstalls Office, 441, Strand, W C 


LA SEMAINE FRANCAISEg¢ Journal Ffancais pour 


e Angleterre Polituque, Littérature, Sciences, Arts, Vartétés, Nouvelles, 
et Notes Un exeMplaire par la poste, 24d entimbres poste Abonne- 
mer franco par la poste—un an, ros tod , six mois, §s 52 Prix ada 
chex toys les libraires et aux gares des chemins de fer On s’abonne 
aux bureaux, 441, Strand, Londres, W C 


LA SEMAINE FRANCAISE -—*La Semaine Fran- 


gaise’ has been brought out 11 London for the benefit of those Enghsh 
readers who may wish to study contemporary French from all points of 
view, instead of confining fheirereading to oe particular Gallic print 
It certamly merits success "-—Grafpiite 

LA SEMAINE FRANCAISE —“The numbers before 
us are full of good things It will be far better for most than any 
one of the best papers published in Paris itself We are much pleased 
with the character of 1t, and heheve it wifl be highly valued ın all those 
many households where French 1s culeivated ‘The printing 1s very well 
done *"—Queen 





TERMS OF SUBSCRIPTION — e $ d 
= Three Months a pes 2 9 
Ix 3: ta % + * È ' 5 5 
Twelve ” + * 2. r .. Io IO 
s POO payabletgA CRISTIN 
Publishing Office, 441,°Strand, W.C. | 
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LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjargin Franklın, proves 
conclusively that a Conductor made of Coppe® of adequate size 1s the best 


of allappliances for the protection of e descnption of bulding fre 
Ò 


destructive effects of lightning A 


the 


NEWALL & CO’S_ 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As apphed to all kinds of Buildings and Shipping in all parts of the wegid 
with unvarying success, is the most Trustworthy, most Effective, and also 


the Cheapest Conductor ever offered tothe Public 


R. S. NEWALL & CO., 
130, STRAND, W C , 7, NEW QUAY, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW 


MANUFACTORY—GATESHEAD-ON-TYNE. 
SECOND EDITION, 
GRIF FIN’S 


CHEMICAL HANDICRAFT 


PRICE 4s 7d. POST FREE 


A CATALOGUE OF CHEMICAL APPARATUS, 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp , Illustrated with 1,600 Woodcuts 
Most Complete and Cheapest List of Apparatus 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 


SANDERSON & Co., 


Sole Inventors of the Solid Copper Tape 


LIGHTNING CONDUCTOR 


In Continuous Lengths without Joints, as supplied by them to Her Majesty’s 

Government and the Colonies , the Italan Government the Argentine Re 

public, and other Foreign Governments , tie Royal Courts of Justice, Strand 
the Houses of Parhamént, &c 

Chimney Shafts Repaired, Hooped, Raised, Potnted, pr Straightened with- 

out Stoppage of Works Lligh®iing Conductors Inspected and Tested by 

Experienced Electricians Electric Bells, Speaking Tubes, &c, fitted on 
the most Improved Princyples 


LEADENHALL HOUSE, ror, LEADENHALL STREET, EC 


FERNS, A SPECIALITY. 


The largest and most profuse y ILLUSTRAIED CATALOGUE 
of FERNS ever pubhshed, containing much valuable information, many 
Synonyms, numerous Descriptions, and copious yet smple ‘‘Hints on 
Fern Cu ture ” , representative of our IMMENSE STOCK of FERNS, 
which 1s probably the largest ın the World, suitable for STOVE and 
GREENHOUSE cultivation, for OUTDOOR FERNERIES, and 
other puvposes 


May be had on application PRICE 1s 


Pan 
ABRIDGED CATALOGUE OF OVER 1000 SPECIES AND 
VARIETIES POST FREF 


W. & J. BIRKENHEAD, 
FERN NURSERY, SALE, MANCHESTER ° 


SKELETON OF FROG carefully 


pared, 45s , post free 
E WADE WILTON, Nerthfield Villas, Leedsa 


THE ZOOLOGIST. ° 
A MONTHLY MAGAZINE OF NATURAL HISTORY 


Third Seres Edited bya) E Harte, ELS, AZS, Member of the 
British Ornithologists’ Union , contains- 


Cngiral Articles by well-known naturalists in Wery branch of zoology, 
habits o% animals, arnval and departure of migratory birds, occurrence o 
rare birds distribution and migration of British fresh-water fish, new or 
rare marme fish, local aquaria, British reptiles, Britis land and fresh- 
water mollusea, with remarks on the haunts and habits of the spectes, fod 
other matters of general inter€st to those who delight in natural history: 
Reports of the Linnean, Zoological, and Entomological Soctetigs Reviews 
of natural history books OccastonaP translations from foreign zoological 
journals of important and interesting articles ingvarious branches of zdbWlogy 
There are occasional woodcuts ‘ Š 


JOHN VAN VOORST, 1, Paternoster Row 
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Nether sugar, saccharum, nor any of the many new Brewing Materials are used in £ 


It is a “Sound Nurrittous” Tome, | 


+ 
3 
clyiti NATURE . 
s 
R DSa IY. Sats Er. 
In Casks, 12/6 per 9 gals In Bottle, 3/3 per doz Impl Pts * 
* * Bottles charged 2/- per doz, and allowed at the same rate if returned, but they 
. fhust be paid for with the Beer 
the manufacture of the “8S N” Stout, it 1s Brewed entirely from the finest Malt and 
=) Hops, it 1s, too, more hopped thin Stout 1s generally, tlerefore, besides being very §& 
g Titutritious, it is an eacellent Tonic and particularly suited for mvatds, ladies nursing, or WRN 
e I9 anzone requiring a good strengthening beverage 
7 and very much recommended by Medical men 
WALTHAM BROTHERS, 
7 THE “HALF GUINEA” ALE BREWERY 


LONDON, SW 








HARVEY AND PE AE,. 


[By Appointment to the Royal Institution of Great Britain, |] 
SUCCESSORS TO W. LADD & CO., 


BEAK STREET, REGENT STREET, LONDON, 


W. TL ae e 


MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES. FOR 
SCHOOLS, COLLEGES, OR PRIVATE RESEARCH i 
SEE EXHIBIT AT HEALTH EXHIBITION, EDUCATIONAL SECTION, ROYAL ALBERT HALL. 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE. 











NORTH BRITISH AGRICULTURIST, 


the only Agncultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents and others interested ın the 
management of land throughout the U-uted Kingdom 
The AGRICULTURIST is@published every Wednesday afternoon n time 
or the Evening Mails, and contains Reports of all the principal British and 


Irish Markets of the Week 
The special attention of Land Agents 1s directed to the AGRICULTURIST 


as one of the best existing papers for Advertising Farms to be Let and Estates 
for Sale ° 

Advertisers addiessing themselves to Farmers will find the AGRICUL- 
TURISTE a first class medium for reach ng that Class 


Price sd By post 33¢@ Annual Subscription, payable in advance, 14s 
Offices-—377, High Street, Edinburgh, and 145, Queen Victoria Street, 


London, E C 
Money Orders payable to CHARLES ANDERSON, Jan , Edinburgh 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by C G Barrett, J W Doveras, R McLacuran, FRS, 
EC Rye FZS, E Saunpvers, FLS,andH T STAINTON, ERS 

This Magazine, commenced in 1864, contains standard articles and notes 
on ah gaegts connected with Entomology, and especially on the Insects of 
the Britis Isles 

Subseription—Six Shillings per Volume, post free 

nce with the June number m each year 
ols I to VI (strongly bound in cloth) may be obtained by purchasers of 
the entire set to dgte, at the increased price of ros each, the succeeding 
vols may be fad separately or together, at 7s each i 
= London JOHN VAN VOORST, 1, Paternoster Row 
PH B —Communicatidhs, &e , should be sent to the Editors at the above 
address 





The volumes com- 


In Fcap 8vo, Price 35 6d 


+ 
ELEMENTARY LESSONS IN THE 
SCIENCE OF AGRICULTURAL PRACTICE By H TANNER, 
FCS, MRAC, Examiner in the Principles of Agriculture under 
the Government Department of Sctence, sometime Professor of Agri- 
cultural Science, University College, Aberystwith 


® MACMILLAN & CO, London, 
aaan.. a a E 


16s per Ann , 20s Post Free 


DER NATURFORSCHER. 


a Wochenblatt zur Verbreitung der Fortschritte ın den 
Naturwissenschaftén 
ə Herausgegeben von Dr WILHELM SKLAREK 
A Weekly Periodical devoted to Nattral Science 52 Nos, 16s Specimen 
Numbt!s may be had through any Foreign Bookseller 1884 commenced 
ethe XVlIth volume > bs 


Berlin DUMMLER, 77, Charlottenstrasse S W , and all Booksellers 


2 e 
. . ë er 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKEPS OF e 


ARTISTIC WALL PAPERS, Guaranteed-Free from Arsenic, À 
Sole Adcress--110, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 


May be obtained of all Decorators 
Award of Merit, International Medical and Sanitary Congress 


Special Prize Medal, Sanitary Institute 
Silver Medal, Nat®nal Health Society, 1883. 
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cael oe abe eS A Heii Ae aE MEDICINE 


Is a Certaın Cure for all Disorders of the LIVER, STOMACH: 
AND BOWELS. A Great PURIFIER of the BLOOD, e 
Powerful Invigorator of the System, ın cases of WEAKNESE 
AND DEBILITY, and 1s uneaualled ın Female Complaints 


LELECTRICITE: 


Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes 


REVUE HEBDOMADAIRE, 


Scientifique, ilustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions @lectriques, et de tous les 
prBerés de ’dlectricité i 
Comité de Rédaction, ARMENGAUD JEUNE, 


Président , 


A BERTHON, E BÔISTEL, F BOREL, 

R de COULON, W de FONVIELLE, L MAICHE, 
A de MERITENS, D MONNIER, D NAPOLI. 
Subsertption®Y earl», 205 , Six Months, 1as, 

Agency for England ang Colonies- 

LE FEVRE AND CO, ENGINEERS, 

26, Bubcze Row, GANNON STREET, LONDON. 
Specimen Copv sent post free 


On the rst of every Month 


JOURNAL OF BOTANY 


BRIGISH ANS FOREIGN 
Edited by Janis BRITTEN, E L S, Bntish Museum 
CONTENTS —Origmal Articles by leading Botanists ~—~Extracts, and 
Notices of Books and Memos ~Articles in Journals —Botamical News — 
Proceedings of Socteties a 
Price rs 32 Subscription for One Vear, payable in advance, res 
London WEST, NEWMAN, & CO, #4, Hatton Garden EC 


THE “HANSA,” ° 


A 


7 a 


'@Published since 1864 in Hambuy, 1s the only didependent peona paper 


in Germany dedicated exclasively to Maræme Objects Essays, Critiques, 
Reviews, Reports, Advertisements® Stret eye hept upon the development 
of Marıtıme Affairs ın every respect Every second Sunday one Number in 
4to at least , freqDent supplements and drawings Subscription at any time, 
preceding numbers of the year furmshed subsequently Price ras for twelve 
months Advertisements 4. a lufe widely spigfid by this paper, considerable 
abatement for 3, 6, 12 monthsg@insertion Business Office Aug Meyer and 
Dieckmann, Hamburg Alterwall, a Edited by W von FREEDEN, MR. 
Hamburg, Alexander Street, 8 
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Messrs, MACMILLAN & 00S NEW. BOOKS. -` 


. * LORD TENNYSON’S WORKS. . 


Ax enfirely New Edition, corrected throughout by the Author, complete in Seven Volumes, extra fcap 8vo, price Five Shillings each, ° 


A limited number of Copies are printed on best Hand-made Paper vders for this Edition will be taken, for Sets only, at 
vat@of fos 6d po Volyne Ja f ’ Ys 2t fe 


e. ef The Volumes wıll be published as follows — - 
Vol I—-MISCELLANEOUS POEMS Ready | Vol V—ENOCH ARDEN -and IN 
Vol II—MISCELLANEOUS POEMS Ready MEMORIAM ose October * 
Vol III --IDYLLS OF THE KING Ready | Vol VI—QUEENMARY andHAROLD November, ° 
Vol, W*—THE PRINCESS. and MAUD Ready | Vol VII—LUCRETIUS. &c December. 

‘ NOW READY THREE NEW NOVELS 

A NEW NOVEL BY THE AUTHOR OF “JOHN HALIFAX, 
*Now Ready, 2 vols , Globe 8vo, price ras | GENTLEMAN ” 
+ 


A MEDIÆVAL ROMANCE 
By the Author of “John Halifax, Gentleman ” Crown 8vo 6s 


. JILL. | MISS TOMMY. 


By È A MILLWYN 
$ 


A NEW NOVEL BY MISS C, M YONGE 


THE, ARMOURER’S PRENTICES. By CHARLOTTE M. YONGE, 


Author of “‘ The Heir of Redclyffe,” & Two Vols Crown vo 12s 


A NEW GIFT-BOOK. 


THE ENGLISH ILLUSTRATED MAGAZINE, 1884, 


. "A Handsome Volume contisting of 792 closely-printed pages, and containing 428 Woodcut Illustiations 
of various sizes, bound in Extra Cloth, Coloured Edges, price 7s 6g 
© 


Among the chief Contents of the Volume will be found “An Unsentimental Journey Through Coinwall,” by the 
AUTHOR OF “JOHN HALIFAX, GENTLEMAN,” with Illustrations by C Napier Hemy —“ The Armourer’s Prentices,” 
a Novel, Complete, by CHARLOTTE M YONGE —“ Shakespeare in the Middle Temple”, “ The Women of Chaucer,’ 
by Rev ALFRED, AINGER —“ Matthew Arnold a Biographical Sketch,” by HENRY JAMES —* Juha,” by WALTER 
BESANT —Two Fables from Æsop, with Illustrations by R CALDECOTT —“ Sir Joshua Reynolds” , “ Rossetti’s Influence 
in Art,” by J ComMyns CARR —“ Paul Vargas,” by HuGH Conway —“A Herald of Spring,” by WALTER CRANE, 
with Illustrations —“ Old Whitehall”, “ Changes at Charing Cross”, “ Covent Garden,” by AUSTIN DOBSON — 
“ Der Tod als Freund,” with an Illustration by George Du Mauner —“ The Emperor and his Marshal”, “ How I 
Became a War Correspondent” , “Doughtown Scrip,” by ARCHIBALD Forses—“A Woman’s Keepsake,” by 
EDNUND GOSSE, with Hlustrations by Alfred Parsons —“ Rivers and River Gorges,’ by ARCHIBALD GEIKIE — 
“ Interlopers at the Kigp,” by THOMAS Harpy —“ Oysters and the Oyster Question,” by Prof HUXLEY, P RS — 
“The Author of ‘ Beltraffiog” by HENRY JAMES — Cricket,” by ANDREW LANG —“ Sweet Peas,” after a Picture by 
G LESLIE, R A —“ Greece in 1884,” by Prof J P Manarry —“ In the Fens,” with Ilustrations by Robert Macbeth, 
A R A —“ Dartmoor,” by FREDERICK POLLOCK —“ The Post Office,” with Illustrations by Harry Furniss ses eThe 
Little Schoolmaster Mark,” by J H SHORTHOUSE —“ Dogs,” by R L STEVENSON, with Illustrations by Randolph 
Caldecott Two Poems by ALGERNON CHARLES SWINBURNE —“ Shy,” after a Picture by L ALMA TADEMA, RQ 
— Bath,” by H D TR@ILL si 


e NOW READY, Fcap 8vo 3s 6d z 


“ABSOLUTE MEASUREMENTS IN ELECTRI- 


CITY AND MAGNETISM By ANDREW GRAY, MA, FRSE, Professor of Phygics în the 


University College of Norfa Wales 
d 


è MAWUALS FOR STUDENTS NEW VOLUMES 


A TREATISE ON ORE DEPOSITS. By J. ARTHUR” PHILLIPS, 


FRS,VPG&,FCS,MInstC E, Ancien Élève de I’Ecole des Mmes, Paris , Author of ‘A Manual of Metallurgy,” 
“ The Mining and Metallurg of Gold and Silver,” &c With numerous Llustiations Medium 8vo 25s 


DISEASES OF FIELD AND GARDEN CRQPS, chiefly“ such ase . 


are caused by Fungi By WORTHINGTON G SMITH, FLS,M ATI, Member of the ke of theses 


RHS With 14g new Illustrations, Drawn and Engraved from Nature by the Author #cap sto 6d Š 
° a Raana ° 2 nig . .” 
*e MACMILLAN & CO., LONDON ‘ 
+ i as 
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ASTRONOMICAL TELESCOPES. 


a 
nS aa i da FINEST POSSIBLE QUALITY. 
2 fin Wray Lens, Watton dchtype, &e,&c £5 o| 34in Wray Lens, best mounting, &c, RE 415 15 
24in ĉo -~ do “7 čo £7 I0 ae do do doe 2425 9 
3in do do do #2 to | 4h do "do do #40 0 
THE STUDENT'S EQUATOREAL, with 3}in lens, our own aaie, 3 Eyepieces, &c , Equatoreal Stand £12 12.0 
New Illustrated Catalogue, 3 stamps 
THE “SOLARGRAPH,” a Photographic Camera, with Instantaneous Shutter, and an adaptor to fit st to any .? 
telescope for Photogiaphic Solar Spots, &c , complete i z 20 
e “LE MERVEILLEUX” 4 plate, complete dry plate apparatus I» O 
“LE MERITOIRE” 4 plate, complete dry plate apparatus, double rising front, swing back, 1ack to fog &e , & pA I II 6 
THE “INSTANTOGRAPH,” with best lens, mstantaneous shutter, screw motion to tail board, and every recent 


improvement ` £2 2 0 


A Illustrated Photo Catalogue 2 stamps 
J LANCASTER & SON, MANUFACTURING OPTICIANS, BIRMINGHAM 


THE “EXCELSIOR ” THE NEW PATENT 


ck ek PE RIDA MATTRESS AWARDS WOVEN Diane MATTRESS. 
atl TEN 
PRIZE MEDALS, 
FOURTEEN 





oF MERIT 











h THe The leading peculiaity of this Mattiess 1s the unique com” 
The principle of arrangement permuts the free movement « Fxcelgior” bination of a woven wire cential portion with helical 
of one sleeper without inconvenience to the other, admits t spiings of great strength and reliablé temper, giving 


of complete isolation of each, and effectually prevents uny ke The helical 
Matlock” advagtages possessed by no othgr make e helica 
depression in the centre springs obviate the tendency in all woven wire mattresses 


SS BED-RESTS 
b holl d ji s to roll mto the 
Tue “EXCELSIOR” & “MATLOCK” COUCHES ee T 


Retail from Cabinet Makers, Upholsterers, &c Illustrated D8sersptrvg Circulars and Price Lists a 


CHORLTON & DUGDALE, MANCHESTER. 


PREPARATIONS FOR THE MICROSCOPE. 


E. WHEELER, W. WATSON & SONS 


Late of TOLLINGTON ROAD, HOLLOWAY, begs to HAVE JUST ISSUED ° 
announce that in consequence of ill-healtn he 1s compelled to NEW DESCRIPTIVE CATALOGUE OF 


relinquish Business, and has tiansferied his good-will and the eet MICROSC ae E a e A » oe 
classihed representation of their stock, wi e addition jus 
whole of hus stock to made to ıt of baleen 0,000 and 50,800 ‘choice slides purchased 


W. WATSON & SONS with the business of Mr E WHEELER å 
313, HIGH HOLBORN, LONDON | MICROSCOPES and APPARATUS 


An Jllustrated and Descriptive Catalogue of Instruments with alt 
to Whig for the futme all Orders should be addressed the most modern Improvements ws also published, post free, 2d 


W. WATSON & SONS, 318, HIGH HOLBORN, LONDON., 


TWO DOORS FROM CHANCERY LANE sie ESTABLISHED 1837 


“zoare THE “OTTO” GAS _ ENGINE, “sears 


CONSUMPTION of GAS guaranteed to 
be 25 to 75°/, less har ANY other „VER 1D, 000 ) DELIVERED 
Gas Engine per brake horse-power. 


CROSSLEY’S PATENT TWIN ENGINES— 
n Impulse every Revolution 
The steadiest running Gas Engine yet made 
CROSSLEY'S PATENT SELF-STARTER— 
The Safest, Simplest, and Best 
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*Requiring little Ground Space 
° CROSSLEY BROS., Limited, Manchester. 


a Ondon 24, Poultry, EC Glasgow 58, Union Street, 


== 
=e 


L |: il $ i: sli Ey i (eee 








Sr ee E 








ene ———————————————— E 





Printed by R ds Sons, AND TAYLOR, at 7 and 8, Bread Street Hull, Queen Victora Street, in the City Poa published by 


© MACMILLAN anp Co, at the Office, 29 and 30, Bedford Street, Covent Garden —Tuursi as, Setember rr 1€84, 
+ 


: J eG o 








ig E 
a 


aiii 




















T., A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


. ‘* To the solid ground e 


A Of Nature trusts the mind which builds for aye. WORDSWORTH 


No 7772 VoL. 30] THURSDAY, SEPTEMBER 15, 1884 [PRICE SIXPENCE 











Registered as a Newspaper a@ the General Post Office] [All Rights are Reserved 


A i A ee ane 


JUST PUBLISHED 


“MEMORY AND SUCCESS. | = "owe 


WHEAT contributes greatly to success ? 
° A gootimemny | FORETELL THE WEATHER 


W HAT always causes falme in life ? 








A. bad memory WITH THE 


| 
WHat 1s indispensable to every Lady and Gentleman, Stu- | 
dent, Botamist, Geologist, Chemist, Physician, Merchant, POCKE T SPE CT 0 C OPE 
Lawyer, Manufacturer, Farmeg, &c e R S x 
ý A good memory 

WHAT pañ every one obtain from Prorgssor LOISETTE ? e BY z 


A good memory—the Physiological Art of Never For- F W. CORY. MRCS. F.R.MS.. &c. 


getting—*wholly unlike Mnemonics Ary book whatever mastered 


in one reading 
WITH TEN ILLUSTRATIONS, 


Prospectuses post fiee, giving opinions of Mr RICHARD 
A PROCTOR, Dre ANDREW WILSON, Cleigymen and PRICE 1s IN PAPER COVERS, OR 1s 6¢ CLOTH 


others who have studied the system 
Great mducements to Coiespondence Classes in ‘Never BINDING 


Forgetting” and for Cure of ‘* Mmd-Wandering” m all parts 


of the world —Private Lessons—Day and Evenmg Classes— 
Lectmes in Families of the Mobility and Gpntiy CHATTO & WINDOS, 
PICCADILLY, LONDON, W, 


* PROFESSOR LOISETTE, 
37, NEW OXFORD QfREET, LONDON AND ALL BOOKSELLERS 


STANDARD METEOROLOGICAL INSTRUMENTS 
ot ee 2 ¿CHESTS N l NEGRETTI4 


PLATE | 
neue 
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ZAMBRA’S 


Sunshine Recorder. 


Wath Adjustments for any 
Latitude, 


_ COMPLETELY i 
PRICE £12 ras. od. 


FITTED, 


—— 


A Supply of Divided Papers, for® 
Qpe Years Use, 


£r 2s od. 


J 
All Sizes ın Stock 


eaer 


= $ 
Reena ye”, PEE 
a pile i 


e SPECIAL 
DETAILED LIST 
FREE 


a 
Lilustrated Price Lists Post 
Free 


NEGRETTI &* ZAMBRA, e 
Opticrans and Scientific Instuument Makers + 
To Her MAJESTY THE QUEEN 
HOLBORN VIADUCT, , - 
45, CORNHILL, & 122, REGENT STEP, LONDON. 
a 





OXFORD STREBT, WEST END, AND 


MANSION HOUSE Bt€LDINGS, CITY, 
LONDON. oT 
MANUFACTORY—The Royal Plate and Cutlery Works, SHEFFIELD 
e e 
. a” é 
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VICBORIA UNIVERSITY, 
E -.° MANCHESTER 


Thig University confers Degrees m Arts, Science, Law, and Medicine on 
those who have pureued prescribed Courses of Study in a College of the 
University, and have passed the necessary Examinations 

An outline of the general Statutes and Regulanons, with the Subjects of 
the various Examinations, and the Medical Statutes and Regulations im full, 


enay be obtained from the Registrar 
A T BENTLEY, M A, Registrar 


OWENS COLLEGE, MANCHESTER 
PoE (VICTORIA UNIVERSI] Y) 

The PROSPECTUS of (1) The ARTS, SCIENCE, and LAW DE- 
PARIMENT, (2) The MEDICAL DEPARTMENT, (3) The DE- 
PARTMENT for WOMEN, (4) The EVENING CLASSES, and (5) 
The ENTRANCE EXHIBITIONS, ARE NOW READY, and may be 
obtained at Mr Cornisu's, 33, Piccadilly, Manchester, and they will be 


forwarded from the College on application 
J HOLMES NICHOLSON, Registrar 


UNIVERSITY COLLEGH, LONDON, 


The Session of the Faculty of Medicme commences on October: Intro- 
ductory Lecture at 4pm by Dr W R GOWERS_ The Session of the 
Facygties of Arts and Laws and of Science (including the Irdian School and 
the Departments of Applied Science and Technology, and of the Fine Arts) 
begins on October 2 Introductory Lecture at 3 pm by Prof C T 
DEA ON CB Instruction 1s provided for Women in Arts, Laws, and 

ciente 

Prospectuses and Regulations relating to Exhibitions, &c (value £2000), 
may be obtained from the College, Gower Street, W C 

The Examinations for Andrews Entrance Prizes (Languages and Science) 
and for Medical and (Gilchrist) Engineering Entrance Exhibitions begin 
September 25 

The School Reopens September 23 

The College 1s close to the Gower Street Station 


-UNIVERSITY COLLEGE, LONDON 


ANALYTICAL CHEMISTRY 
The Laboratory of Analytical Chemistry under the Superintendence of 
Professor Wilhtamson and Assistant Professor R T Phmpton will reopen on 
THURSDAY, OCTOBER 3 
For information as to other Courses on Chemistry, &c, apply to the 


SEcRETARY of the College 
TALFOURD ELY, M A, Secretary 


GENERAL BIOLOGY, as required by the 


New Regulations of the UNIVERSITY of LONDON for the 
INTERMEDIATE SCIF NCE and PRELIM SCIENTIFIC (M B) 
EXAMINATIONS Prof LANKESTER will commence a Course of 
Lectures and Practical Instruction at University College, Gower Street, 
err October 1, on Ammgl Biology 
N B Students who attend this course {or other courses forming part of the 
Prelimmary Scientific Curriculum) are Nor requ red to pursue their Medical 
Studies at University College 
Students who have entered at any other London School for other studies 
ean attend the above Lectuies and Jaboratory Instruction at University 
College without joming other Classes 
Apply to Prof LANKESTER, at the College, on October 1, at r pm 
Prospectus on application to the Secretary, University College, Gower 
Street, W C 
ORIGINAL RESEARCH —Prof Lankester will be glad to hear from 
any Qualified Students who may wish to carry on Embryological or Ana 
tomical Investigation in his Laboratory 


BEDFORD COLLEGE, LONDON 


(FOR LADIES), 
o wm. 8 AND 9, YORK PI ACE, BAKER STREET, W 
e SCHOOL OF ART 
Arr Visiror—EDWIN LONG, Esq, RA 
a Proressor—HARRY JOHNSON, Esq, RI 
The SESSION will begin on THURSDAY, October 2, 1884 The 
Studio wale opgn every day from roto 4 The subjects taught will include 
drawing from the round, antique and costume model, painting mm oils, and 


th® principles of grawing m water colours and sketching from nature 
bad B SHADWELL Hon Sec 


BEDFORD COLLEGE, LONDON 
e (FOR LADIES), 


® 8 AND o, York PLACE, BAKER SrrREE1, W 

The SESSION will begin on THURSDAY, October 9, 1884 

One ARNOTT SCHOLARSHIP, tenable for One Session, value 30 
Guineas, will be awarded by Open Competition in October 

A PROFESSORS’ SCHOLARSHIP, value 30 Guineas, and a COURT- 
AULD SCHOLARSHIP, value 15 Guineas, both tenable fe r One Session, 
Qll be awarded to CfAdidates not already in the @ollege, and not more than 
18 years of age 

Names to be sent in 
to the Hon Sec, at the College 





Ufore September 30, 1884 and all maquiriesaddressed 
B SHADWELL, Hon Sec 


e 
(FOR LADIĘS), 
8 AND 9, YORK PLACE, BAKER STREET, W 
The SESSION will begin on THURSDAY, October 9, 1884 


fa Inaugural Lecture will be given on WEDNESDAY, October 8, at 
4pm, by the Professor of History, LLOYD C SANDERS, B A Oxon, on 
= rhe Development of Mode#n Historical Writ ng m England ” Ladies and 


Gentlemen admitted on Presentation of their Visiting Cards 
è B SHADWELL, Hor Sec 
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Sept 18, 1884 
LIVING SPECIMENS FOR THE MICROSCOPE 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
. THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM 


who has last week sent to his subscribers a new Rotifer, Mdoscularia mata- 
bis, with sketch and descrippion He has also sent owt Hydiodictyon 
utriculatum, Fredericella sultana, Plumatella repens, Cordyloghort lacustris, 
Stephanoceros Eichornu, Leptodora hyalina, also Hydra, Amoeba, Vort: 
cella, and other Specamens for (Huxley and Martın s) Biological Laboratory 


ork 

‘Weekly Announcements will be made in this place of Organisms T E ts 
supplying ” 

-  §pecrmen Tube, One Shilling, post free.. , 


Twenty-six Tubes in course of Sıx Months Jow quobscrepiton af 41 18, 
or Twelve Tubes for es $d 


i Portfolio of Drawings, Ten Parts, 1s each 


UNIVERSITY COLLEGE, DUNDEE. 


The WINTER SESSION will begin on MONDAY, Octobemr 

In the Previous Weeh EXAMINATIONS will be held for Four Amur ° 
STEAD SCHOLARSHIPS and for the SMART Bursary in ENGINEERING , also, 
the ENTRANCE EXAMINATION for Students under Steen 

All Departments, comprismg both Day,and Evening Classes, are open to 
Both Seses on the Same Terms. The Laboratories are equipped with every 
requisite for Study and Research, and Special Facihties are offered for 
Instruction in Electrical Engineering 

The Co lege 1s recognised by the University of Edinburgh for Graduation 
in Science to the eatent of Two out of the Three Years’ Course required 
The various Courses are suitable for the Degree of Exafhinations of the 
University of London, and fo ‘he L LaA Certificate of St Andrew's 

The Ca endar, containing Full Information, may be had from the Book- 


sellers, or from the Undersigned, price rseby Post s 
SHIELL & SMALL, Sectetaries 





UNIVERSITY COLLEGE OF SOUTH 


WALES AND MONMOUTHSHIRE. 
SESSION 1884 85 

The SESSION will begin on TUESDAY, Otober 7 

An Examination for the Cardiff Foresters’ Entrance Scholarship of £25, 
tenable for one year and ten Entrance Exhibitions of £11 1s, tenable for 
one vear, will be held at the College on October r and the two following 
days 
The Lecturgs and Claséés are open to men and women 
Fees, £10 per annum, Individual Classes from £r 1s per Session 
For Prospectuses and all furthergnformation apply to jA 

* IVOR JAMES, Registrar , 

University College Cardiff 


INTERNATIONAL INVENTIONS 
EXHIBITION, ° 


LONDON, 1885 
Division I Inventions Division II Music 
PATRON e 7 
HER MAJESTY THE QUEEN 
PRESIDENT 
HRE THE PRINCE OF WALES, KG 
Apphcations to Exhibit must be made on Printed Forms, which will be 
supplied on apphcation to the SkCRETARY, International Inventions Exhibit- 
tion, South Kensington, § W, or to MPE J Payne, r, Bennett's Hill, 
B.riunghim These must be fil ed upand returned on or before November x, 
+ 


1884 e 
HARTLEY INSTITUTION, 
SOUTHAMPTON 


In the Departments of General Literature, Science and Engineering, and 
Prehminary Medigal Education, the Course of Instruction meets the require- 
ments of Students prepawgng for Open University and other ap norarthips In 
Science and Ma atics, the London University Intermediate B Sc and 
BA, &c,the Examinations for Woolwig, Sandhurst, and for Indian and 


Colonial appointments 
e T W SHQRE, Executive Officer 


YOUNG MEN’S CHRISTIAN, 


ASSOCIATION, A 
186, ALDERSGATE STREET, sE C (near the General Post Office) 


SCI@NCE CLASSES, 
In connection with Scende and Art Department, South Kensington 
Commencing MONDAY, OCTOBER 8, 1884 ° 
Ammal Physiology—Mr 5 J Prey, ECS, F RMS, Fndays,7pm 
Hygiene—Mr J J Pu®ey, FCS, RMS, Ffädrys, 8pm 
Mathematics—Mr A Pert, MCP, Tuesdays, 7pm andgpm 
Sound, Light, and Heat—-Mr A Pert, M C P , Tuesdays, 8 p m 
Magnetism and Electricity—Mr H Parkins, Thursdays@7 30 pm 
Ferers -Each Class about 3c Lectures, tq Associates and Members ss, to 
WNon-Subseribers 7s 6d Tw&Classes In gaifle Term, Members 7s 60, Non** 
Sabscribers ros . 5 
For further Particulars apply to the SECRETARY as above 


KING EDWARD VI.’S SCHOOL, BERK- 
HAMSTED, HERTS, &8 miles fan Euston.-~z7 Schdol Scholar- 


ships, four Exhibiteons from the School Laboratory, heated 
Swimming Bath, Fives Coyris, &c, so? per Annum —Address, HEAD 
MASTER 
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ST THOMAS’S HOSPITAL MEDICAL 


° SCHOGL. 


ALBERT EMBANKMENT, LONDON, SE 

The WINTER SESSION of 1884 85 will c mmence on OCTOBER 3, 
when an Introductory Address will be dehvered by Sir J RISDON 
BENNFTIa MD FRS,at3pm 

TWO ENFRANCE SCIENCE SCHOLARSHIPS of £100 and £60 
respectiv@y operto all first-year Students, will be offered for competition 
The Evargination will be held on the 6th, 7th, and 8th of October, and the 
subjectgwill be Chemistry ard Physic, with either Botany or Zoology, at 
the option of Candidates 

Special Classes aresheld throughout the year for the " PRELIMINARY 
SCIENTIFIC” and “INTERMEDIALE MB” Examinations of the 
UNIVERSILY of LONDON 

All Hospital Appointments are open to Students without estra charge 

Scholarships and Money Prizes of considerable value are awarded at the 
Se€sional Examınatıqgs, 1s also several Medals 

The Fees may te paid in one sum or by instalments Entries may be 
made to Léctures @ tg Hospital Practice, and special arrangements are 
mde for Students entering in their second or subsequent years, aso for 
Dental Students and for Qua ified Practitioners 

Several medical practitioners and private families residing in the neigh- 
bourhood receive Students fo” residence and supervision, and a register of 
approwed lodgings 1s kept in the Secretary’s office 

rospectuses and all particulars may be obtaired from the Medical Secre- 
tary, Mir Grorce RENDIE 
W M ORD, Dean 


THE MIDDLESEX HOSPITAL 


The WINTER SESSION will open on WEDNESDAY, OCTOBER 3, 
with an Introductory Address by Dr Davin W Finlay, BA 

The Medical School, which has lately been considerably enlarged, pro- 
vides the most complete means for the Education of Students preparing for 
the University of London, the Colleges of Physicians and Surgeons, and the 
other hcensing bodies Two @ntrance Scholarships of the annual value of 
425 and £20, tenable for,two years, and an Entrance Scrence Scholarship, 
value £50, will be competedafor on SEPTEMBER 29 and followmg days 

Further information may be obtained from the Dean or the Resident 
Medical Officer at the Hospital] ANDREW CLARK, Dean 


GUY’S HOSRBRITAL 


» 

Ihe MEDICAL SESSION commences on WEDNESDAY, October r 

‘Lhe Hospital contains, besides the beds for Medical and Surgical Cases, 
wards for Obstetric, Qphthalruc, and other special departments 

Special Classes ard” held in the Hospital for Students preparing for the 
Examinations of the University of London and o° other E,amining Boards 

APPOINTMENTS ~The Houte Surgeons and House Physicians, the Obste- 
tric Residents, Chnical Assistants, and Dressers, are selected from the 
Students according to merit ard without pgyment There are also a large 
number of Junior Appointments, every part of the Hogpital Practice being 
systematically employed for instruction 

ENTRANCE ScHOLARSHIRS -Open Scholarship of 125 guineas, in Classics, 
Mathematics, and Modern Languages Open Scholarship of 125 guineas, 
in Chemistry, Physics, Botany, and Zoology 

Prizes, &c —Sta Scholarships, varying in value from £10 to £50 each, 
for general proficiency in Medical Study, the Treasurer’s Gold Medal, in 
Medicine, the Treasurer's Gold Medal, in Surgery , the Gurney Hoare Prize 
of £25, for Clintcal Study, the Beaney Prize of 30 guineas, for Pathology, 
the Sands Cox Scholarship of £15 per annum for three years, for Physiology , 
the Joseph Hoare Prizes of £25 and 410, the Michael Harris Prize of 420, 
for Anftomy thg Machenze Bacon Prize of £10, for Ophthalmoscopy , the 
Mackenzie Bacon Prize, for Nervous Diseases, of £15, the Burdett Prize for 
Hygiene, value 410 

For Prospectus and further information apply to the Dean, Dr F TAYLOR, 
Guy’s Hospital, I ondon, S E 

July 1884 


ST GEORGE’S HOSPITAL 


ICAL SCHOOL, 
E PARK CORNER, W 
The WINTER SESSION will commence on WEDNESDAY, October 3, 
with an Introductory Address # Dr Champneysat4pm <A Prospectus of 
the School and further information may be obtaited by personal application 
between x and 3p m , or by letter addressed to the DEAN at the Hospital 
SCIENTIFIC ART 
LECTURE-ROOM DIAGRAMS (Chemical, Physical, Geological 
Archeological, Biological, &c ) of any required Sc@le in black and white or 


coloured, with reference létters or printed descriptions 
Also, DRAWINGS on WOOD and the LITHOGRAPHIC STONE for 


Scientihc Works, caregilly and neatgy eaecuted by 
W.S DUNC N, SCIENTIFIC ARTIST, 22, Delamere 
Teirace, Bayswater, W 


WANTED —An Equatorial with Clockwork 


Driving Movement, to carry one of@$rowring’s 13 inch Reflectors —~ 
Apply toC A Loxon, Fern Dell, Cannoch 


A GREAT BOON TQ AMATEURS. 


Photographic Apparatus and Materials of the Highest Quality supplied 


at City Prices from 
THE PHOTOGRAPHIC ARTIST’S STORES, 
43, CHARTERHOUSE SQUARE, EC 
(Clgse to Aldefgate Station) © 


COMPLETE TOURISTS’ OWTFITS EVERY REQUISITE 
New Illustrated Price List 62 Address the MANAGER 


SKELETON OF FROG cirefully pre- 


"pared, 4s , post free + 
E WADE WILTON, Noagthfield Villas, Leeds 
e 
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EDWARD WARD, 


Preparer of Microscopic Shdes and of Mounting Media, 

WHOLESALE AND RETAIL hal 
249, OXFORD STREET, MANCHESTER * ə 
(Nearly opposite Owens Colgege) 

Speciality—SLIDES OF VOLCANIC DUST from the Krakatag Eruption, 
xs each, Pest Free, rs od 

UNMOUNTED OBJECTS FOR AMATEURS IN SERBS AT 25 EA®H SERIES. 

List on Application 


HOME TUITION, LONDON & SUBURBS- 


—STUDENTS desiring Instruction in Classics and Mathematics atgended 
at ther own houses by 1 High Wrangler, MA Inn Coll » On yery 
reasonable terms — X , 9, Dorville Crescent, Hammersmith 


MAGIC CUBE Post Free Gd. 





“Truly a marve’ of ingenuity,” “will give no ordinary $leafure "—e 


Science Monthly “Really a marvel, and worthy of notice "—Knowledge 
“A curiosity,” “a feat "—Dundee Advertiner 
Apply to James Cram, Accountant, Dundee 


Published June 1884 uarto, price 135 4d 


SOME PROPOSITIONS IN GEOMETRY. 
By JOHN HARRIS 


Pait First, Elementary Piopositions Part Second, Trisection 
of the Angle by Two Distinct Methods Pat Third, Quadratix 
and Lunar Analysis Part Fourth, Duplication of the Cube 
Part Fifth, Geometrical Quadiature and Rectification of t&e Cucle 


WERTHEIMER, LEA, & CO, Circus Place, London Wall. 


To THE PusBLIC —This work, the result of much labour and 
much expense or the pait of the author mn the interests of 
science, was published and advertised about three months since, 
and copies of it were at that time sent for review to each of the 
leacing scientific and literary, and also of the daily journals 
Not one of them, as fa: as we snow, has up to the present time 
taken any notice whatevei of the work 

What is the 1eason of this phenomenal silence? The ex- 
planation, to the best of our belief, 1s the following —The 
editors of these journals, not being themselves mathematicians, 
refer such books to then mathematical reviewers. Now the 
piofessional (orthodox) mathematicians are in this position with 
regard tort the book in question contams the clea: and irrefu- 
table mathematical demonstrations of ceitain things having been 
done by the autho: wluch they have solemnly and publicly de- 
clared (and agieed in declaring)eto be impossible They are 
now bicught face to face with the plain mathematical demon- 
stiazions of those things having been suctessfully accomplished, 
and, as mathematicians, they know very well that these ale not 
matters of opinion, but matters of fect, and that, 1f they meddle 
with the demonstiations at all, they must either admit their 
couiectness (and thereby admit that they have been mistaken), 
o1 show by the strict rules of geometry how and m what way 
the alleged demonstiations are unsound The latter they find 
they cannot do, and, rathe: than admit themselves to have been 
mustaken, they purpose to sit upon aud smother the whole matter 
by simply ignouing tt 

Wull the educated and intellectual public, not included in the 
ranks of technical mathematicians, permit this to be done? We 
ae quite sure they will not when they become aware how 
matteis actually stand, and we are quite determined that no 
stone shall be left unturned on om part to make them acquainted 
with the real issues Reluctant as we are to say: ing which 
can possibly be misconstrued mto a form of boastihg, we now 
feel compelled to distinctly state our unqualified belief that this 
book constitutes the most important and interesting contrition 
to science of any since the time of Sir Isaae Newton, and this 
book, we 1epeat, has now been ın the hands of those reviewers, 
whose expiess duty it is to faithfully poft to the public the 
value of such works, for upwaids of three months, without any 
notice of it whatever having been vouchsafed 

With regard to the leading daily journals, to each® of which a 
copy was also sent, we are quite aware and nfindful that ıt 1s 
not usually the province of such journals to review scientific 
works There are, howevei, exceptions, and a work pufporting 
to be of great national and European importance 1s exceptional. 
There 1s p77G@acre evidence m the wowh sufficient to shgw any 
educated peisons who eaamine it with a httle care that may be 
of great public impoitance, and we thought ıt was not too much 
to expect that the intelhgence and enterprise of those journalists 
wou.d prompt them to insist, on behalf of the public, that the 


qualified men of scigice should forthwith either admitor else a 


show cause why the alleged great discoveries published & she 
bool: should not be admitted by them tobe really such 
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WESLEY COLLEGE, SHEFFIELD. 
e (AFFILIATED TO THE LONDON UNIVERSITY, 1844) 
. GOVERNOR AND CHAPLAIN Rev W H PALLINGER, LLD,FRS, &e, & 
o * HEAD MASTER H M SIIERA, Eso, MA, LLD x 
SECOND MASTER C J SCOTT, Fso, MA, Scholar and Prizeman (Camb ) b 
First MATHEMATICAL MASTER THOS HUGH MILLER, Esq, BA (Wrangler} Cams . 
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= e 





And TWENTY ASSISTANT MASTERS and PROFESSORS r 


dditton to Classical, Mathematical, Enzlish, and Commercial Subjects BLOLOGY, PHYSICS, and GHEMISTRY, the , 

Languages of Europe, Hebrew and Syriac, Vocal and Insuumental Music, and Drawmng are taught by Accomplished 

: Piofe sors ° 

The Rev W H DALLINGER, F RS, has undertaken the PROFESSORSHIP of NATURAL SCIENCE, and gives” 
ad Weekly Lectu es and Class Instruction in PRACTICA! ZOOLOGY, BOTANY, &c ° 

CHEMISTRY ais taught by R W LANCASTER, Esq, BA {r-t Class Nat Sctence), Christ Church, Oxfard , 


In 
Modern 
@ 


< 


@ 
and a Course 


of LECTURES on PHYSICS vr dehvered each Term by A H ALLEN, Eso, FC S. SCHOLARSHIPS fre AWARDED, 


worth, ın the aggregate, 3097 a vear 


The JUNIOR SCHOOL 1. m everllent efficiency 
TRAINED Masteis 


Peimanent Staff, T S COX, Esa, BA (London), and three other 
CHEMISTRY, R W LANCASTER, Ese, BA 


(Oxon), MUSIC and SINGING, E H 


MIDDLETON, Esq, Bac Mus (Camb ) *. «6 
PROSPECTUSES may be obtained by Application to the GOVERNOR or HEAD MASTER ° 
WINTER TERM COMMENCES TUESDAY, SEPTEMBER 23 , . 





. Just published, 8vo, cloth, 12$ 6d 


DYNAMO-ELECTRIC MACHINERY a 


Manual for Students of Electro technics By SILVANUS P THOMP 
N, BA, DSc, Professor of Experimental Physics in University 
College, Bristol 
London E and F N SPON, 16, Charing Cross, 
New York 35, Murray Street 


AUTOTYPE PHOTOGRAPHIC BOOK 


ILLUSTRATION. 


ADVANTAGES 
1st They present Faithful Representations of the Subjects 
and Printed on the paper of the Book itself, mounting not required 
srd For Editions of roco and under they are cheap 
Employed by the Trustees of the Brush Museum and by the Learned 
Societies , also by many of the leading Publishers 
Amongst the Works recently done, or at present in the press, may be 
cited Lady Brassey’s “‘Tahit:”, Prof Gardner's “The Types of Greek 
Coins”, Holtzapffell’s ‘‘ Practice of Ornamental Turning”, Audsley’s 
“Ornamental Arts of Japan”, Lockyer’s “Spectral Aralysis” , Burgess s 
“ Archeological Survey of India” g ‘Samuel Palmer a Memoir ” 
Of this last work the Arthencenm says —'' This book 1s admirably illus 
trated by fourteen autotyp@reproductions from lovely and characteristic sepia 
drawings ” 





ROR THE 


ARTISTIC DECORATION OF THE HOME, 
VISIT THE 
AUTOTYPE FINE ART GALLERY, 
74, NEW OXFORD STREET 

((Iwenty Doors West of Mudie’s Library) 

SPLENDID COPIES OF THE OLD MASTERS, 
From the most celebrated Galleries of Furope 

REPRODUCTIONS OF MODERN PAINTINGS, 

From the Luxembourg, “The Salon,” Royal Academy, &c 
FACSIMILES OF TURNER'S “LIBER STUDIORUM,” 
COPIES OF REYNOLDS, GAINSBOROUGH, LAWRENCE, 
And rare works from the Prnt Room, Brush Museum, 

An ILLUSTRATED PAmMPpHIET, with Press Notices from the Tunes, 
Atheneum, Academy, Portfolio, Art Journal &c , ree per Post 
Fige §utalogue, 124 tages, price Srapence, free per Post 
THE AUTOTYPE COMPANY, 
74, NEW OXFORD STREET, WC 


64, CORNHILL 
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* æ THE 


Railway Passengers’ Assurance Company 
INSURES AGAINST 
ACCIDENTS OF ALL KINDS—ON LAND OR WATER, 
AND HAS 
THE LARGEST INVESTED CAPITAL, 
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bd AND PAYS YEARLY 


THE LARGEST AMOUNT OF COMPENSATION 
° Of any Accidental Assurance Company 
Chgirman~HARVIE M FARQUHAR, Exe 
Apply to the Clerks at the Railway Stations, the Locrl Agents, or 


West-Enp Orrics —8, Granp Horst BUILDINGS, CHARING Cross, 
$ e or at the 


He&i Office —64, CORNHILL, LONDON, EC 
*e WILLIAM J VIAN, Secretary 
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WANTED. — *Nature,’* No. 116 — Apply 
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INDIAN NATURAL HISTORY ° 
Just Published, Imperia 16mo, Illustrated 185 


NATURAL HISTORY of the #MAM-® 
MALIA of INDIAand CEYLON ByR A STERNDALE With 


170 'lustrations 

Knowledge —‘‘1s the very model of what a popular Natural History e 
should be Its descriptions are excelent, and are well supplemented by the 
very numerous illustrations which accompany them hould form part of 
is kit of every one, be he soldier or crvihan, who may visit our Indian 
Impire ’ e 

Nature —* An amusing work, with good tJlustrations, to which residents 
in India may have recourse for the identification of the princtpal mammals ” 

Free Press —" It 1s certainly the most able, exhaustive work yet published 
on the subject of Iadian Mammalha ” e 

Frid —‘ The introduction of personal reminiscences heightens the readable 
character of the description The work will be welcomed by the general 
reader who 1s fond of natural history ' 


Second Edition, Infberial r6mo Ilustrated 8s 6g 
The TRIBES on my FRONTIER: an 


Indian Naturalist’s Forergn Pouey By GHA With 7o Illustrations 
by F C MACRAE 

Academy —“ It has the brevity which 1s the soul of wit, and a delicacy of 
allusion which charms the literary critic ” 

Westnuuster Review —“Itis a book to be read, and has the advantage 
of needing no preliminary knowledge of natural history for its entoyment 6 

Athenoum —“The book contams many curtous little traits of animal 
character and habits, the results of a close and sympathetic observation ” 

Freld —" It 15 a verv clever record of a year’s observations round the 
bungalow in ‘ Dustypore *” F - 

Allen's Indian Mail —“* A most charming series of sprightly and enter- 
taining essays on what may be termed the fauna of the Indian bungalow 

We have no doubt that this amusing book will find its way mto every 
Anglo Indian’s hbrary ” 

Kuowledge —* This is a delightf il book, iwresistibly funny m desenption 
and illustration, but full of genuine science too We must content our- 
selves with the remark that thergis rot a dull of uninstructive page in the 
whole book ” i 
ae aay Review — Fullof accurate and unfamehar observation, brightly 
told + . 
Chambers Journal —“ We have to thanh our Anglo-Indian naturalist for 
the delightful book which he has sent homé to his countrymen im Britain 
May he live to give us another such ” 


London W THACKER & CO, 87, Newgate Street 


Ips Published, 8vo, Cloth, 5s 
LIFE AND W®ORKS 


THOMAS GRAHAM, D€L, FRS 


Illustrated by Portrait, 64 Unpublished Letters, and Algtracts of all his 
Published Papers, prepared for the Graham Lecture Committee of fhe 
Glasgow Philosophical Society, 


By Dr R ANGUS SMITH, LLD, FRS : 


Edcjted by ` 
J J COLEMAN,FIC, FCS . 
E & F N SPON, 16, Charing Cross 
New Yok 25, Murray Street © 
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ANTIQUITY OF MAN, as deduced from 


the Discovery of a Human Skeleton dumng the Excvvatt f the E 

andeWes India Doch Exten # Oe Oe Tne Lant 

OWEN, KCB FRS.@ 07S at Tilbury By Sw RICHARD 
JOHN WAN *QUORST, 1, Paternoster Row 


SCIENCE AND ART DEPARTMENT 


jo PER CENT GRANT FOR THE PURCHASE OF STANDARD 
-OJ-LECTIONG AND APPARATUS FOR ‘LEACHING GEOLOGY 
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THOMAS J DOWNING, 
Geologish, OC , 
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PRISM WORKER AND PRACTICAL OPTICIAN, 
36, GREAT RUSSELL STREET, LONDON, WC 


SPECIAL NOTICE—Scathe New Polarising Prism 
Can be used over any A & B Eyepiece Strongly recommended for Lantern 
Worf, will take in any Object Also see the New Erecting Microscope 


Any Object-Glass and any Eyepiece can be used with Itis the only way 
of seeing the Objects in ther night shape and form Maher of the Largest 
Nicol Prisms in existerce for the Late W ap say a Esa, PRS, &c, 


&e , and for Frank Crisp, Esq, LLB, BA, &c, &c 
TRADE SlgPLIED WITH PRISMS 


ee el 


SANDERSON & Co., 


Sole Inventors of the Solid Copper Tape 


LIGHTNING CONDUCTOR 


In Cofftinuous Lengths without Joints, as supplied by them to Her Mayjesty’s 

Government and the Colonies, the [Palian Government the Argentine Re- 

public, and other Foreign Governments , the Royal Courts of Justice, Strand, 
the Houses of Parliament, &c 

Chimney Shafts Repaired, Hooped, Raised, Pointed, or Straightened with- 

out Stoppage of Works Lightning Conductors Inspected and Tested by 

Experienced Electricians Electric Bells, Speaking Tuhes, &c , fitted on 
the most Improved Principles 

LEADENHALL HOUSE, ror, LEADENHALL STREET, EC 


FERNS, A SPECIALITY. 


The largest and most profusely ILLUSTRATED CATALOGUE 
of FERNS ever published, containing much valuable information, many 


Synonyms, numerous Descriptions, and copious a simple ‘Hints on 
Fern Culfure” , representative ofour IMMENSE STOCK of FERNS, 
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other purposes 
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ABRIDGED ,CATALOGUE OF OVER 1000 SPECIES AND 
VARIETIES POST FREF 


Ww. & J, BIRKENHEAD, 
FERN NURSERY, Sat® MANCHESTER 
OW & CO’S 


Geological Transparencjes for the Lantern. 


Descriptive Catalogue on Apph@gtion 
WALKIR’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS 

HOW & CO’S PQCKET MICROSCOPE J AMP 8s 6d 
MICRO-PETROLOGY —Sections of Pitchstones, Obsidians, Granites, 
Syenites, Dionmtes, Gabbros, Dolerites, Basalts, Tachylites, Trachytec, 
Andesites, Porphyrites, Rhyoltes, Lavas, Ashes, Gneiss, Schists, Lime- 
stones, &e pncers Öd each, 
JAMES HOW & CO 7%, FARRINGD®N STREET, LONDON 
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LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of B © 

enjamin it 
aar that a Conductor made of Copper of sacatate Spee mi ‘thie beat 
of allapphances for the protection of every description of guiding from the 


destructive effects of lightning e 
NEWALL & CO.’S: 
COPPER LIGHTNING CONDUCTOR, 


PATENT 
As applied to all kinds of Bu.ldings and Shipping in all 
with unvarying success, is the most Ttusteoniy mort Eet Ee ii 
the Cheapest Conductor ever offered to the Publie í 


R S NEWALL & CO., e 
130, STRAND, WC , 7, NEW QUAY, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW 


MANUPACTORY—GATESHEAD.-.ON.-TYNE, 


MINERALOGY AND GEOLOGY. 
Just recewed fiom Japan, 


SOME MAGNIFICENT SPECIMENS of STIBNITE, single Crystals 
to inches and 12 inches long , also Groups from 8 inches to 24 inches in size 
Lhe Afines being now closed, no further consignments may be expected 
Also SINGLE CRYSTALS, and SMALL GROUPS of the NEWLY 
FOUND HERDERITE from MAINE, US A, SHERRY-COLOURE® 
GALENAS, CALVBILES, KONGSBERG StL Eng, ay CANITES, 
0 l ; z SILVERS 

Crystals of KEILHANITE Pe A aa 

A Large Senes of ROCKS, also MICROSCOPIC SEC1IONS of the 


same 
Lists on Application Hammers, Chisels, and Hammer Straps 


PRIVATE LESSONS AND EVENING CLASSES 
BLOWPIPE CASES AND APPARATUS Catalogues free 
SAMUEL HENSON, 

277, STRAND, LONDON, 
Opposite Norfolk Street 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 74. POST FREE. 


A CATALOGUE OF GHEMICAL APPARATUS, 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy &vo, 480 pp , Illustrated with 1,690 Woodcuts, 
Most Complete and Cheapest Lest of Apparatus. 
JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 
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effectually rubbed on the Neck and Chest, ıt cures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and, for 


GOUT, RHEUMATISM, and ail Skin Diseases it is unequaled, 


MINERALOGY AND GEOLOGY 
COLLECTIONS OF 200 SPECIMENS IN CABINETS, 
Spectallv adapted for Students and Teachers, price42s á 

Smaller Collections at same rate These Co'lections are used with success 
by nearly all geo cgical science teachers in the Uniteg Kangdom Singte 
Specimens and every requisite of 

JAMES R GREGORY, 
Geologists’ Repository and Museu, 88, Charlotte Street, Fitzroy Sqpare 

See new Lists of Collections, new List of Apparatus, &c Estbhshed 22 
years m London 


NOTICE OF REMOVAL.. ° 
THOMAS D. RUSSELL, e 


Late of ESSEX STREET, STRAND, 
fias removed his extensive Collections of Geclogical, Petrological, Minera- 
logical, and Microscopical Specimens to more conveme®t Premises at 
78, NEWGATE STREET, nearthe New General Post Office Address- 

THOMAS D RUSSELL 
78, NEWGATE STREET, LONDON, EC. 
© 


“8 


~ 


elxvi ` : NATURE 


+, [Sept 18, 188, 




















It is a ‘Sound Nutt ous” Tonic, 





BREWERY LONDON 8S W 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 
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“Pure Cocoa ”—CuHas A 


CAMERON, Analyst for Dublin. 
“ Strictly pure, easily assimilated ” 
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—W W “%Srorvart, Analyst for 


Wineteen Prize Medals Awarded. -> 


BEST BLACK INK KNOWN. 


DRAPER’S INK (DICHROIC) 
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Ireland j : 

Flows easıly from the Fen 
Blotting-paper may be applied at the 
Iscleanly to use, and not hable to Blot moment of writing 
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Street, J Austin & @, Duke Street, Liverpool, and to be had of all 

Stationers ® 
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Price Sixpenge, Monthly, 24 pages 8vo, with occasional Illustrations 
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Ss. WM. SEOow=. 
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? Hops, it 1s, too, more hopped than Stout is generally, therefore, besides being very 
Wi nutritious, it 1s an excellent Ton cand particularly suited for invalids, ladies nursing, or ¥ 
YA anyone requiring a good strengthening beverage 
and very much recommended by Medical men 
e Cail 
; 7 WALTHAM BROTHERS, SUNAS 
igg THE “HALF GUINEA” ALR . * 
W j | NIC. 
ALL PAPERS FREE FROM ARSENIC. 
HAm pa aT, 
° ARE THE ORIGINAL MAKERS OF 
May be obtained of all Decorators 
2 lbsits Award of Ment, International Medical and Sanitary Congress 
° HEAR YV b YS 
[By Appontment to the Royal Institution of Great Baitiatn, | 
BEAK STREET, REGENT STREET, 
MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 
SCHOOLS, COLLEGES, OR PRIVATE RESEARCH 
SEE EXAIBIT AT HEALTH EXHIBITION, EDUCATIONAL SECTION, ROYAL ALBERT HALL. 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE. 
NON-MAGNETISABLE WATCHES ER: ’S 
WATCHES which cannot be f MAGNBTISSD,”’ constructed at 
the recommendation of W Crooxss, ESQ, F RS, and as exhibited at the 
Electrical Exhibition, Paris 
E. DENT & CO, Makers of the Primary Standard Timekeeper of the 
Royal Observatory, Greenwich 
Only Addresses —6z, Strand, and 34, Royal Exchange, London 
N B —Watches can be converted to this plan Bristol 
LA SEMAINE® FRANCAISE: a Weekly 
Newspaper ang Review in the French Language Politics, Literature, 
Science, Art, Varieties, Notes Pric#22, through Booksellers, and at 
the Railway Bookstalls Office, 441, Strand, W C 
LA SEMAINE FRANCAISE. Journal Fiangais pour 
Angleterre Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes Un exemplaire par la poste, 242 , en timbres poste Abonne- 
ment franco par la poste—un an, ros rod , six mots, 5s sd Prix ed 
chez tous les hbraires et aux gares des chemins de fer On s’abonne 
aux bureaux, 441, Strand, Londres, W C 
LA SEMAINE FRANCAISE —“‘La Semaine Fran- | Does not corrode Steel Pens 
çaise” has been brought out in London for the benefit of those Enghsh 
readers who may wish to study contemprcrary French from all points of ! 
view, instead of confining their reading to one particular Gallic print | 
It certainly merits success "Graphic ; 
LA SEMAINE FRANCAISE —“ The numbers before | 
us are full of good things It will be far better for most than any | 
one of the best papers pubhshed in Paris itself We are much pleased 
with the character of it and believe it will be highly valued in all those 
many households where French 1s cultivated ‘Lhe printing 1s very well 
© RW" -Queen 
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Edited by James Brrrren, F L S, British Museum 
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LITERATURE AND HISTORY PRIMERS. 


EDITED BY > 
a _s JOHN RICHARD GREEN, M.A., LL.D., — 


AUTHOR OF “A SHORT HISTORY OF THE ENGLISH PEOPLE” 


In 18mo, cloth, price 1s each b 


"ENGLISH GRAMMAR. By the Rev. | PHILOLOGY. By J Penz, MA. 


R MORRIS, LL D 
EXERCISES on'MORRIS'S PRIMER GEOGRAPHY. By Sir GEORGE Ae 
. of ENGLISH GRAMMAR ByJ WETHERELL, M A. DCE, ERGS With Maps 


ENGLISH GRAMMAR EXERCISES. | CLASSICAL GEOGRAPHY By H. 


By R MORRIS, LL Dẹ and H C BOWEN, M A F TOZER, M A 
ENGLISH COMPOSITION. By Prof, | GREEK ANTIQUITIES. By J. P. 
å NICHOL MAHAFFY, MA Illustrated 
ENGLISH LITERATURE. By Sror-| ROMAN ANTIQUITIES. By Prof. 
FORD BROOKE, MA A S5 WILKINS [Illustrated 
SHAKSPERE. By Prof. DowDeEN, | EUROPE By E. A. Freeman, D.C. L, 
LL D i LLD,MA. With Maps 


CHILDREN'S TREASURY of LYRI-| GREECE. By C. A. Fyrre, MA. With 


CAL POETRY By F. T PALGRAVE In Two 


Parts, each, Is Maps 

-GREEK LITERATURE. By Prof.; ROME By the Rev. ME. CREIGHTON, 
JEBB, MA, LLD MA With Maps 

HOMER. By the Right Hon. W. E.| FRANCE. By Conan M, YONGE 
GLADSTONE, M P With Maps 


** Others in preparation 
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PROFESSORS HUXLEY, ROSCOE, AND BALFOUR STEWART. 
o 


In 18mo, cloth, with Illustrations, price rs each 


"INTRODUCTORY, PRIMER. By Professor Hvxrey, P R.S. = 
CHEMISTRY. By Sır H, E. Roscos, | PHYSIOLOGY. By Professore MICHAEL ` 


FERS, Profess@ of Chentistiy, the Victona University, FOSTER, MD,FR.S e. » 
„te Owens College, Manchester With Questions 


“Fe o 


L ; 
PHYSICS. By» BALFOUR STEWART, an N AOO By J. N. ERS 


F RS, Professor of Natural Phil€sophy, the Victoria Uni- 
vérsity, the Owens College, Manchester With Questions BOTANY. ea SIR iF D. " Hogar, 


GEOLOGY. By A G paar a eae 
l y ARCHIBALD GEIKIE, 
F R $, Director-General of the Geological Surveys of the | LOGIC By W. STANLEY" JEVONS, LlaD., 


United Kingdom, į : MA,FRS, 

PHYSICAL "GEOGRAPHY. By|POLITICAL ECONOMY By W. 
ARCITIBALD GEIKIE, FRS Wh Questions STANLEY JEVWONS, MA,LLD,F.RS al ae 
i ` ° *,* Others in preparation. @ i í mR 
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; LORD TENNYSON’S WORKS. ” 


@ 
en entirely New Edition, corrected throughout by the Author, complete in Seven Volumes, extra fcap 8vo, price Five Shillingseea&h* 
A limited nun be: of Copies are printed on best Hand-made Paper Orders for this Edttvon will be taken, for Sets only, at the 


rag fes Gd per Volume ; e 
The Volumes will be published as follows — ze 
Vol I--MISCELLANEOUS POEMS Ready [Vol V-—ENOCH ARDEN and IN *° 
Vol II—MISCELLANEOUS POEMS Ready MEMORIAM + October 
- Vol III --IDYLLS OF THE KING Ready | Vol VI—QUEENMARY andHAROLD November 
Vol IV—THE PRINCESS and MAUD Ready | Vol VII—LUCRETIUS and other Poems Dècemhker. * 
. NOW READY THREE NEW NOVELS ; ; 
A NEW NOVEL BY THE AUTHOR OF “JOHN HALIFAX, 
e Now Ready, 2 vols , Globe 8vo, price ras | GENTLEMAN ” s 
MISS TOMMY. e 


A MEDIÆVAL ROMANCE 
By the Author of “John Halifax, Gentleman ” Crown 8vo 6s. 


JILL. | 


By E. A. DILLWYN 


A NEW NOVEL BY MISS C M. YONGE 


THE ARMOURER’S PRENTICES. By Cmartorre M. Yancr, 


Author of The Heir of Recclyffe,” & Two Vols Crown 8vo tes . 


A NEW GIFT-BOOK. 


THE ENGLISH ILLUSTRATED, MAGAZINE, 1884. 


s A Handsome Volume consisting of 792 closely-printed pages, and contaming 428 Woodcut Illustrations ° 
of v@rious sizes, bound in Extra Cloth, Coloured Edges, price 7s 6d 


The Volume contains a complete’series of Descrzfizve Sketches by the author of “John Halifax, Gentleman,” swith 
illustrations by C NAPIER HEMY, a complete Historical Novel by CHARLOTTE M YONGE, and numerous short 
Stories, and Essays on popular subjects by well-known writers 


NOW READY, Fcar, 8vo. 3s 6d 


ABSOLUTE MEASUREMENTS IN ELECTRI- 


CITY AND MAGNETISM By ANDREW GRAY, M.A, FRSE. Professér of Physics in the 
University College of North Wales ý : 
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MANUALS FOR STUDENTS NEW VOLUMES = 


A TBEATISE ON ORE DEPOSITS. By J. Arraur PHILLIPS, 


FRS,VPGS,FCS,M.InstC E, Ancien Élève de ’Ecole des Mmes, Paris » Author of “A Manual of Memllurgy,” 
“The Mining and Metallurgy of Gold and Silver,” &c With numerous Dlustmtgons. Medium 8vo _ 25s 


‘DISEASES OF FIELD AND GARDEN: CROPS, chiefly, such as 


are caused by Fungi By WORTHINGTON G. SMITH, FLS,M ATI, Member of@the Scient#ic Committee of the 
RHS With f43 new Illustrations, Drawn and Engiaved from Nature by the Author Fcap 8vo 45 60 


AN ELEMENTARY TREATISE ON CONIG. SECTIONS AND 


ALGEBRAIC GEOMETRY With Numerous Examples and Hints for their Solution , ‘especially d&signed for the Use of 
goeginners By G H PUCKLE,MA Fifth Edition, revised and enlarged Crown 8vo 7s 6d 
* . et e m + ° 


COVES NORTH AMERICAN BIRDS 


KEY TO NORTH AMERICAN BIRDS. Containing a Concise 


Account of every Species of Living and Fossil Birds at present known from the Continent @orth of thé Mexican qod United 

States Boungary, inclusive of Greenland Second Edition, Revised to date, and entirelyeRe-written With which are 

corporated General Ornitholcgy, an Outline of the Structure and Classification of Birds , and Field Ornithology, a Manual 

> © ag of Collecting, Preparing, and Presefving Birds By ELLIOTT COUES, MeA ,MD, PhD, Member of the National 


e ææ Academy of Scignces Profusely Ilustrated Demy 8vo 27 2s ‘ ê a 
ag e å v e 
a © ° MACMILLAN & CO., LONDON .’ 
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“MEMORY AND SUCCESS. 


W HAT contributes greatly to success ? 


ne e ae a ot 


A good memory 


W HAT always causes failure in life ? 
A bad memory 


WHAT 1s indispensable to every Lady and Gentleman, Stu- 
“dent, Botamist, Geologist, Chemist, Physician, Merchant, 

. Lawyer, Manufacturer, Farner, &c 
A good memory 


WHAT can every one obtain from Proressor LOISETTE? 

: „å good_memory—the Physiological Art of Neve: For- 
getting—wholly unlike Mnemonics Any book whatever mastered 
2% one 7 eading 

Prospegtuses post fiee, giving opmions of Mi RICHARD 
& PROCTOR, Dı ANDREW WILSON, Clergymen and ! 
others who have studied the system j 

Gieat inducements to Correspondence Classes in ‘'Never | 
Forgetting” and for Cure of ‘‘ Mind-Wandering”’ in all parts 
of the world —Pnivate Lessons—Day and Evenmg Classes 
Lectures m Families of tHe Nobility ang Gentiy 


PROFESSOR LOISETTE, 
37, NEW OXFORI STREET, LONDON 
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JUST PUBLISHED 


FORETELL THE WEATHER 
POCKET SPECTROSCOPE. 


F. W. CORY, M R.C.S, F R.M.S., &c. 


WITH TEN ILLUSTRATIONS., 


PRICE 1s IN PAPER COVERS, OR 1s 6d, CLOTH 
BINDING 


CHATTO & WINDUS, 
PICCADILLY, LONDON, W, 
AND ALL BOOKSELLERS 
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NORMAL SGHOOL OF SCIENCE AND 


e ROYAL SCHOOL OF MINES, 
ŞOUTH KENSINGTON ‘AND JERMYN STREET 
Dean —Prorrssor T H Houxrey, PRS 
SESSION 1884 85 
From the rst October 1884, till about the middle of June 188s, the Labora 
toges will be open to Students in the following Sciences — 


PS CHEMISTRY AND AGRICULTURE 
Prysics 
BioLogy 
GEOLOGY 
MECHANICS AND MECHAN CAL DRAWING 
METALLURGY, MINING, AND ASSAYING 

The following Courses of Lectures will be given during the Session — 
Physics, Professor Guthne, F R S , rst Oct -884, Principles of Agriculture, 
J? Wrightson, Esq, rst Oct , Elementar» Biology (Animals), Professor 
Huxley, P RS, 8thOct , Metallurgy, Professor Chandler Roberts, F RS, 
8th Oct , Elementary, Organic, and Inorganic Chemistry, Professor B 
Frankland, F RS, 3rd Nov , Mining, Professor Warington Smyth, FRS, 
roth Nov , Astronomical Physics, J Norman Lockyer, Esq, F RS, r3th 
Jan, 1885, Elementary Biology (Plants), T O Bower, Esq, sth Feb, 
Elementary Geology Professor Judd, F RS, 16th Feb , Zoology and 
Paleontology, Professor Huxley, PRS, ré&ch Feb , Botany, F O Bower, 
Esg , gh Feb , Mechanics, Professor T M Goodeve, MA, rôth Feb , 
Advanced Organic and Inorganic Chemistry, Di F Jupp, F CS, rSth Feb , 
Mineralogy, F Rutley, Esq , gth March 

A Course of Mine Surveying, conducted by Mr B H Brough, will begin 
on the r6th Feb , 1885 

In addition to the above, Lectures will be given ın the Physical Depart 
ment by Messrs Boys, Mitchell, Hoffert, and Captanm W de W Abney, 
SE RS , ım the Chemical Department by Drs Hodgkinson and Percy 
Rrankland , in the Biological Department by Mr G Howes 

For further part.culars apply tothe REGISTRAR, Normal School of Science, 
Fouth Kensington 


ROYAL COLLEGE OF SCIENCE 
FOR IRELAND, 

STEPHEN’S GREEN, DUBLIN 
SCIENTIFIC AND TECHNICAL EDUCATION 
SESSION 1884-85 

This College supphes a complete Course of Instruction in Science as 
apphed to the Industrial Arts especially those which my be classed broadly 
under the heads of CHEMICAL MANUFACTURES, MINING, and 
ENGINEERING 

A Diploma of Associate of the @ollege ts granted at the end of the Three 
Years’ C urse 

lhere are Four Roya Scholarships, enor two years, each of the 
value of £50 yearly, with free education, including Laboratory Instruction 
Two become vacant each year ‘Lhey are piven to Students who have been 
a year in the Collepe ° 

The Fees are £2 for erch Course, or £10 for all the Courses of each year, 
with the exception of Laboratory Practice 
Chemistry (Theoretical and Practical), Metallurgy, &c -Professor HARTLEY, 

FRS,FCs,FRSE 
Mathematics, Mechanics, and Mechanism—Professor Hrvnessy, FRS, 
MRIA 


Descriptive Geometry, Drawing, Engineermg, and Surveying-~Professor 
Picot, CE,MRIA 
Experimental eae (Theoretical and Practical}—Professor BARRETT, 
F z A 
Mining and Mineralogy—Pr fessor O’Rettty, CE, M RIA 
Botany—Professor M’Nar, MD,FLS 
Zoology-—Professor Happon, MA, F ZS 
Geology Prufessor Hutt, MA, LL D, F RS, Dean of Faculty 
Palzontology—Mr Bairy, FLS, FGS, MRIA 
Ihe fh land Physical Laboratories and Drawing School are open 
daily tor Pr@ctical Instruction 
Fee for Chemical Laboratory, £2for One Month, £5 for Three Months, 
49 Six Months cr {12 for Session Fee for Physical Laborat: ry, £1 per 
Mith, or £6 for Session Fee for Special Cour.e of Applied Electricity and 
Laboratory, 44. Feg for Brolcgical Laboratory, £2 forthe Term Fee for 
Drawin School,” 43 for Session, or 42 for one Term 
The SESSION commences on MONDAY, October 6 
Programmes may be olfained on application at the College, or by letter 
addressed to the Secretary, Royal College of Science, Stephen’s Green, 


Dublin 
Professor J P O'REILLY, Secretary 


Ld 
BRITISH MUSEUM 


tHe READING ROOM will be CLOSED from WEDNESDAY, Octo- 

ber x, to SATURDAY, October 4, both days inclusive 
é e EDWARD A BOND, @nncipal Libranan 

British Museum, September 23, 1884 

in nner ret 
BEDFORD COLLEGE, LONDON 
e (FOR LADIES), 
& 8 AND 9, YORK Pi ACE, BAKER STREET, W 

oe SCHOOL OF ART® 


om ART VistToR ERY LONG, Esq, RA 


Prorrssor—HARRY JOHNSON, Feq RI 
The SESSION will begin gi THURSDAY, October 2, 1884 The 


a e Studio wi be open every day fron ro to 4 “The subjects taught will include 


drawing from the round, antique and costume model, painting ın oils, and 
the principles of drawing in water colours and sketching from nature 
® @ e SHADWELL, Hon Sec 


$ 0 of 


Subjects 
Women are admıtted to these Lectures 
For further particulars apply to 


Applications to Exhibit must be made on 
supphed on application to the SECRETARY, International Inventions Exhibr 
tion, South 
before November 1, 1884 e 


YOUNG MEN’S CHRISTIAN 


Animal Physiology~—-Mr 
FHygiene—Mr 
Mathematics—Mr A PERL, M C P , Tuesdays,7pm and opm 
Sound, Light, and Heat—Mr A Prr M C P, Tuesdays, 8 ptm 
Mycota and Electriaty--Mr H. PARKINS, E eA 732pm 


Non Subscenbers 7s 6 ‘lwo Classesein sam 
Subserthers ros 62 





KING EDWARD WI.’S SGHOOL, BERK- 


LIVING SPEGIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 
who has last week sent to his subscribers the new Rotifer,® Asplanchn? 
Ebbesbornn, or Hydrod'ctyon utr@.latum, with drawings ant description 
He has also sent out Cristatella mucedo, Pterodina clypeat 
uncinatus Uronychia transfuga, Stentor polymorphus Cordylophora lacustris, 
Leptodora hyalina, Ceratium longmorne, also 
and other Specimens for (Huxley and Martin's) Biological Laboratory work 

W eskiy Announcements will be made m this place of Organisms T J is 
supplying 


Colurus 
Hydra, Amocba, Vorticella,° 


Specimen Tube, One Shilling, post free. «+ o 


Twenty-ste Tubes tt course of S1x Months for 2 rebygriptign of Sr 1s, 


or Twelve Tubes for 108 @5 


Portfolio of Drawings, Ten Parts, 1s each J 


UNIVERSITY COLLEGE, LONDON. 


The Session of the Faculty of Medicine commences on October re we 
ductory Lecture at 4pm by 
Faculties of Arts and Laws and of Science (including the Indian mol and 
the Departments of Applied Science and Technology and of the Fine Arts) 
begins on October 2 
NEW'ION, C B 
Science 
Prospectuses and Regulations 1ela.ing to Exhibitions, &e (valud £2000), 
may be obtained from the College, Gower Street, W C . 
‘Lhe Examinations for Andrews Entiance Prizes (Languages and Science) 
ard for Medical and (Guchrist) Engmeerng Entrance E\inSittons begin 


Dr W R GOWESS The Session of the 


Introductory Lecture at 3 pm by Prof C T 
Instruction 1s provided fór Women in Arts, Laws, and 


September 25 R 
‘Lhe School Reopens September 23 
The College ts close to the Gower Street Stgtion ° 





UNIVERSITY COLLEGE, LONDON. , 
ORGANIC CHEMISTRY 


A SYSTEMATIC COURSE, suttable for those preparing Yor the 


London BSc, will be given throughout the ensuing eSession by H 
FORSTER MORLEY, MA, CSc, Assistant Professor First lerm 
Fatty Series Second Term Aromatic Series ghud Term Advanced 


First Lecture, WEDNESDAY, October 8, at gam 


"ALFOURD ELY, M A, Secretary 


BOTANY’ — UNIVERSITY COLLEGE, 


LONDON —Durng the Winter*Session, Mr D H SCOTT, MA,° , 
PhD, will Deliver a Course o: about Thirty Lectures on the Histology 
and Anatomy of Plants Students wishing to attend are requested to 
write to Mi Scott, at University College 


INTERNATIONAL INVENTIONS 


EXHIBITION, 


LONDON, 1885 ig 


a r 
Division I Inventions Division II Music 


PaTRON 
HER MAJESTY THE QUEEN 
PRESIDENT 
HRH THE PRINCE OF WALES, KG 


nted Forms, which will be 


Kensington, S W These must be filed up and returned on or 


HARTLEY INSTITUTION, 
SOUTHAMPTON 


In the Denes nents gt General Literature, Science and Engineering, and 
Preliminary Medical E 

ments of Students pre 
Science and Mathematics, the London Univeyity Intermediate B Sc, and 
BA, &c,the Examinations for Woolwich, 
Colomal eppoimntments 


ucatgn, the Course of Instruction meets the require 
ng for Open University and other Scholarships mn 


andhurst, and for Indian and 


eT W SH@RE, Executive Officer 


ASSOCIATION, : 
186, ALDERSGATE STEET, E C (near the General Post Office) 


SCIENCE CLASSES, ; 
In connection with Science and Art Department, South Kensington 
Commencing MONDAY, OCTOBER 8, 1884 
J PPuiry, FOS, FR MS, Fridays,7 pm 
J J Pureay, FCS FRM S, Fridays, 8pm 


RES —Each Class about 30 Læ@tures, to 4S ciates and Members ss, to 
e Term, Members 7s 6 , Non- 


For furtheryParuculars apply to the SECRETARY as above 


HAMSTED, HERTS, 2% miles from Euston —27 School Scholar- 
ships four Exhibitions fram øhe School aboratory, heatè 
Swimming Bath, Fives Courts, &c so? per Annum —Address, Hean 
MASTER , 


* 
e 4 7 
7 @ á ° 
® 
e, o 


0 Sept. 


° . 
"25, 1884], RE 


THE MIDDLESEX HOSPITAL » 


The WINTER eo will open on WEDNESDAY, OCTOBER x, 
with an Introductory Address by Dr Davin WO, Finiay, BA 

The Medical School, which has lately been considerably enlarged, pro- 
vides the most complete means for the Education of Students preparing for 
the University of London, the Colleges of Physicians and Surgeons, and the 
other licensing bodes Two Entrance Scholarships of the annual value of 
425 and £20, tenMble for two years, and an Entrance Science Scholarship, 
valee £50, willgbe competed for on SEPTEMBER 29 and following days 

Further mfognation may be obta ned from the Dean or the Rewdent 
Medical Offiegr at the Hospital SANDREW CLARK, Dean 


GOY’S HOSPITAL. 


The MEDICAL SESSION commences on WEDNESDAY, October r 

he Hospital contains, besides the beds for Medical and Surgical Cases, 
wards for Obstetric, Ophthalmic, and other special departments 

ecigl Classes are held m the Hospital for Students preparing for the 

Examinations of the Univagsity of London and of other Examining Boards 

APPOINTMENTS —T hue Surgeons and House Physicians, the Obste- 
tric Residents @iniea *Asypstants, and Dressers, are selected trom the 
Students accérding to merit and without payment ‘There are also a large 
number of Junior Appointments, every part of the Hospital Practice being 
systematically employed for instruction 
~ ENTRANCE SCHOLARSHIPS,—Open Scholarship of 125 guime's, 1m Classics, 
Mathemat&s, and Modern Languages Open Scholarship of 125 guineas, 
in Chemistry, Physics, Botway, and Zoology 

Prizes ease Scholarships, varying in value from £10 to £50 each, 
for general proficency in Medical Study, the ‘Treasurer’s Guld Medal, in 
Medicme, the Tteasurer’s Gold Medal, in Surgery the Gurney Hoare Prize 
of £25, for Clinical Study, the Beaney Prize of 30 guineas, for Pathology, 
the Sands Qox Scholarship of £25 per annum for three years, for Physiology , 


of 


the Joseph Hoare Prizes of 425 and 410, the Michael Harris Prize of £10, 
for pa Se the Mackenzie Bacon Prize of 410, for Ophthalmoscepy , the 
Mackenzie aqgn Prize, for Nervous Diseases, of £15, the Burdett Prize for 


Hygiene, value 410 
For Prospectus and further information apply to the Dean, Dr F TAYLOR, 
Guy’s Hospital, I ondon, 5 & 


July 1884 è 
ST THOMAS’S HOSPITAL MEDICAL 
e SCHOOL, + 


ALBERT EMBANKMENT, LONDON, S E 

The WINTER SESSION of 1884 85 will commence on OCTOBER 1, 
when an Introductory Address will be delivered by Sir J RISDON 
BENNETT, MD,FRS,at3pm e 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of £100 and £60 
respectively, open to all first year Students, will be offered for competition 
The Examination will be held on the 6th, 7th, and 8th of October, and the 
subjects will be Chemistry and Physics, with ether Botany or Zoology, at 
the option of Candidates A 

Special Classes are held throughout the year for the ‘‘ PRELIMINARY 
SCIENTIFIC” and “IN1ERMEDSATE M B” Esammations of the 
UNIVERSITY of LONDON 

All Hospital Appointments are open to Students without extra charge 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessional Examinations, as also several Medals 

The®*Fees may be paid in one sum or by instalments Entries may be 
made to Lectures or to Hospital Practice, and special arrangements are 
made for Students entering in their second or subsequent years, also for 
Dental Stugents and for Qualified Practitioners 
e Several medical practitioners and private families residing in the neigh 
bourhood receive Students for residence and supervision, and a register of 
approved lodgings 1s kept ın the Secretary’s office 

Prospectuses and all particulars may be obtained from the Medical Secre- 


tary, Mr GEORGE Revpie 
W M ORD, Dean 


ST GEORGE’S HOSPITAL 


° MEDICAL SCHOOL, 


> HYD PARK CORNER, W 

The WINTER SESSION wili garo on WEDNESDAY, October x, 
with an Introductory Address by Champneysat4pm A Prospectus of 
the School and further information may be obtained by personal apphcation 
between x and 3 p m , or by letter addressed to the DEAN at the Hospital 


WNIVERSITY OF LONDON 
PRELIMINARY SCIENTIFIC (M B ) EXAMINATION 
Instruction 1s given in all@the subjects of the above Eaamunation at 
GUY'S HOSPITAL, during the Winter and Summer Sessions ‘Lhe Class 
is not confined to Students of the Hospital —For further garticulars apply to 
the Dean, Guy s Hospital Southwark, $ E 


UNIVERSITY COLLEGE, BRISTOL. 


The SESSION 1884-85 will begin on OCTOBER7 The College supplies 
for persons of either sex above the ordinary, School Age the means of 
continuing their Studies me SCIENCE, LANGUAGES, HISTORY, and 
LIIERATURE The CHEMICAL, PHYSICAL, ENGINEERING, 
GEOLOGICAL, and BIOLOGICAL LABORATORIES are open Daily 
The Engineering Department includes Civil, Mechanical, and Electric 
Engineering, Surveying, and Ar@utecture ar special arrangements have 
been made for practical work with various Engineers, Surveyors, and 
Architects, mind near Bnstol Information with regard to the lodging of 
Students may be obtamed on application Several SCHOLARSHIPS are 
tenable at the College ndar, containing full information, price 1s (by 
Post 1s 3d } For Prospectusgnd furthe®information, apply to 9 

ALFRED EsSTOCK, Registrar and Secretary 
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CITY AND GUILDS OF LONDON’ 


INSTITUTE ° 
CENTRAL INSTITUTION, EXHIBITION ROAD, $V 


Established to Provide ADVANCED TECH NICALENSTRUCTION fos 
x Tecknical Teachers è s 
2 Mecnameal, Civil, Electrical, Chemical, and Samtary Engineers & 
3 Principals, Superintendents, and Masagers of Manufacturing Works 
Fee for the Complete Course of Instruction from January ulf Julyer8es, 


20 
The fol owmg Scholarships, tenable for two or three years, will be awarded 
on the results of the Entrance Examination in December 1884 - 
ız The Clothworkers’ Scholarship of 460 a year, with Free Education 


2 The Roval Albany Scholarship of £50a year be 


3 Two M.tchell Scholarships of £30 a year, one with, and one without, @ 


Free Education 
The Siemens 
October 1885 
For further 
College, E C 


TECHNICAL COLLEGE, FINSBURY 


DAY DEPARTMENT for Students not under 14 years of age The 
College Courses provide technical instruction for Mechanical and Wlectrical 
Engineers, Technical Chemists, Builders, and Cabinetmakers Fee for the 
Session, inclusive of Laboratories, Workshops, &c , £9 

Four Mitchell Scholarships, each of the annual value of £30, and tenable 
for two years, will be awarded (in accordance with the scheme), on the results 
of the entrance examination, which will take place on THURSDAY, 
ses aed tal 2, at ten ° clock a m 

or jurther particulars, apply at the College, 
Office of the Institute, Gresham College, EC s 
PHILIP MAGNUS, Director and Secretary 


FIRTH COLLEGE, SHEFFIELD. 


The SESSION 1884-5 begins OCTOBER 7 

Two ENTRANCE EXHIBIT ONS of £15 are offered—one for Science, 
one for Classics and Enghsh Applications to be sent in on or before Octo 
berr The Prospectus, containing full information as to the Course of In 
struction in English, Classics, Science, and in the Medical School, may be 


had on application 
ENSOR DRURY, Registrar 


THE GEORGE HENRY LEWES STU. 


DENTSHIP ıs now VACANT Apphcations must be made on or 
PaE OCTOBER xo to Prof M FOSTER, New Museums, Cam 
ndge 


PRACTICAL BIOLOGY FOR THE BSc 


LOND (Intermediate Pass Exam )—An Evening Class will be held by 
Mr J W GROVES for the above from 6 to 8 on THURSDAYS, at 
King’s Co lege, Strand, WC, commencing October 9 —For further 
particulars, &c , apply at ghe College Office e 


COACHING FOR MATRICULATION 


SCIENCE EXAMINATIONS —Apply to EDWARD AVELING, 
D Ss, Fellow of University College, London, 55 Great Russell Street 
(opposite British Museum) — Practical Work Dunng the past yerr 
forty-eight out of fifty-sia of Dr AvELI\G’s Pupils passed the Examira- 
tions for which they entered 


ANTIQUARIAN CATALOGUE, No 16 


NATURAL HISTORY 
2000 Numbers just out, and sent free on application 
S GLOGAU & CO, Leipzig 


SCIENTIFIC ART 


LECTURE ROOM DIAGRAMS (Chemical, Physical, Geological 
Arcnexologteal, Brological, &c ) of any required scale m black white or 


coloured, with reference letters or printec descriptions 
Also, DRAWINGS on WOOD and the LITHOGRAPHIC STONE for 


Scientific Works, carefully and neatly executed by 
W S DUNCAN, SCIENTIFIC ARTIST, 22, Delamere% 
Teirace, Bayswater, W ° e 


WANTED —An Equatorial with Clockwork 


Driving Movement, to carry one of Browning’s 13 1nch Reflectors ~~ 
Apply to C A Loxton, Fern Dell, Cannock 


A GREAT BOON TO AMATEURS. 


Photographic Apparatus and Matenals of the Highest Quality supplied 
at City Prices from n 
THE PHOTOGRAPHIC ARTIST’S STORES, 
43, GHARTERHOUSE SQUARE, EC 
(Close to Aldersgate Station) d 
COMPLELE TOURISTS’ OUTFITS èEVERY REQUISITE 
New Illustrated Price List 6¢ Address the MANAGER 
DIAMONDS IN MATRIX. 


R C NOCKOLD, Diamond and Oriental Stone Cutter and Dear, has 
on Sale Specimens of the Zbove, also Cut Precious Stones in all Colg@s 


Scholarship of about £50 a year will be competed for an 


particulars apply at the Central Institution, or at Gresham 


Tabernacle Row, or Zt the 











Precious Stones valued and bgnght =. pman 
32 FRITH SEREŁET, SOMO. W 
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i Just Published, with r4 Plates, price £1 8s 


PHILOSOPHICAL TRANSACTIONS 


Pa PART 1, 1884 


e e 
CONTENTS 


% 
t@On the Circulation of Air observed in Kundt’s Tubes, and on some 
Allied Acoustical Problems By @ord Rayleigh, DCL, FRS 
2 ®n the Solubilgy of Salts m Water at High Temperatures By Wilham 
e A ‘Jilden, D Sc, and W A Shenstone 
3 lhe Influence of Pressure on the Temperature of Volatilsation of 
e Solds By Wilham Ramsay, PhD and Sydrey Young, D Sc 
e4 Researches on Spectrum Photography in Relation to New Methods of 
Quanutatiye Chemical Analysis —Part] By W N Hartley, FRSE 
s 5s Measurement of the Wave-lengths of Lines of High Refrangibility in 
the Spectra of Elementary Substances By W N Hartley, F RSE , and 
m W E Adeney, FCS 
e ®6°®. periments upon the Heart of the Dog with Reference to the Maximum 
Volume of Blood sent out by the Left Ventricle m a Single Beat, and the 
Influence of Vanations in Verous Pressure, Arterial Pressure, and Pulse-Rate 
upon the Work done by the Heart By Wiliam H Howell, AB, and 
F Donaldson, Jun, A B 
7 On the Steady Motion and Small Vibrations of 1 Hollow Vortex By 
e W M Hicks, MA 
8 Contributions to our Knowledge of the Connection between Chemical 
Constitution, Physiological Actor, and Antagomsm By T Lauder 
Brunton, M D, F R S, andJ Theodore Cash, M D 
9 Description of Teeth of a Large Extinct (Marsupial °) genus, Scepar- 
s nodon, Ramsay By Prof Owen CB, FRS 
10 Evidence of a Large Extinct Lizard (Noetiosaurus dentatus, Owen) 
ral ahaa Deposits, New South Wales, Austrata By Prof Owen, 
F 
rx On the Total Solar Echpse of May 17, 1882 By Capt W de W 
Abney, RE, F RS, and Arthur Schuster, PhD, FRS 
12 Evidence of a Large Extinct Monotreme (Achidua 2 amsayi, Owen) 
from the Wellington Breccia Cave, New South Wales By Prof Owen, 
3 k, 


Publshed and Sold by HARRISON & SONS, St Martin’s Lane 
Separate Copies on Sale by TRUBNER & CO, Ludgate Hill 





New and Revised Edition, just Published, with numerous Illustrations 


Crown 8vo 2s 
> PRACTICAL CHEMISTRY With Notes 


and Questions on Theoretical Chemistry By WILLIAM RIPPER, 
Central School, Sheffield 


*.* Specially Revised to meet the latest requirements of the Science 
Directory, 1884 


WM ISBISTER (Limited), 56, Ludgate Hill, London 
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drawings ” 
FOR THE 
ARTISTIC DECORATION OF THE HOME, 
VISIT THE 


AUTOTYPE, FINE ART GALLERY, 


74, NEW OXFORD STREET 
(Twenty Doors West of Mudie’s Library) 
SPLENDID COPIES OF THE OLD MASTERS, 
From the most celebrated Galleries of Furope 
REPR DUCTIONS OF MODERN PAINTINGS, 
Fromthe Luxembourg, ‘The Salon,” Royal Academy, &c 7 
© FACSIMILES OF TURNER'S “LIBER STUDIORUM, 
COPIES OF “REYNOLDS, GAINSBOROUGH, LAWRENCE, 
And rare works from the Print Room, British Museum, 


An ILLUSTRATED PAMPHLET, with Press Notices from the Temes, 
Athenbum, Academy, Portfolio, Art Journal, &c , free per Post 
Fine Art Catalogue, 124 pages price Sixpence, Sree per Post 
THE AUTOTYPE COMPANY, 
$ 74, NEW OXFORD STREET, W C 


THE BREWERS GUARDIAN: 


® A Fortnightly Paper devoted to the Protechor®f Brewers’ Interests, 


Licensing, Legal, and Parhamentary Matters 

REVIEW OF THE MALT twp Hor TRADS , AND WINE AND Sprrriv TRADE 
ECORD 
The Organ of the Country Brewers 

‘The Brewers’ Guardian ** 1s published on the evenings of every alternate 
e e og uesday ands the only journal officially connected with brewing interests 
Subscription, 16s 6d per annum, post frees catmg from any quarter-day 

e* = Single Copies, rs eacy Registered for transmission abread 

ma Offices—5 Bond Court, &Valbrook, London, E C 
& e 
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Just Pubashed, 8vo, Clotl? ss 
LIFE AND WORKS 


THOMAS GRAHAM, DC.L, F.RS 


Illustrated by Portrait, 64 Unpublished Letters, and Abstracts of all his 
Published Papers, prepared for the Graham Lecturdf Committee of the 
Glasgow Philosophical Society, 


By Dr R ANGUS SMITH, LLII, FRS ’ 
@ Edited b `o 

J J COLEMAN, FIC, FCS 

E & F N SPON, 16,*Charing Cross . 

New York 25, Murray Street 

ne a tN RC NEN Rt Sm 

HANDY VOLUMES FOR TOURISTS AND THE LIBRARY 

PHILIPS’ HANDY ATĻAS OF THE 


COUNTIES OF ENGLAND 43 Mapsewth Index Crown vo, 
Cloth, 3s 6d e * 


+ e 


London 


Uniform with the above s 
COUNTIES of SCOTLAND 32 Maps, with Index 3s 6g 
COUNTIES of IRELAND 33 Maps, with Index 3s 6g 
NORTH and SOUTH WALES 16 Maps, with Index ,2s 6d 


Londen GEORGE PHILIP & SON, FleewStreet , and all Bookse@lers j 


INDIAN NATURAL HISTORY 
Just Published, Imperial r6mo, Illustrated 18s 


NATURAL HISTORY of the ,MAM- 


MALIA of INDIAand CEYLON ByR A STERNDALE With 
170 Illustrations è 
Knowledge —‘‘Is the tery model of what a popular gNatural History 
should be Its descriptions are excellent, and are well supplemented by the 
very numeious Hlustrations which accompany them hould form part of 
the hit of every one, be he saldier or civihan, who may visit our Indtan 
Empire ” + , 
Narure —‘' An amusing worl. with good illustrations, to which residents 
m India may have recourse for the identification of the principal mammals®’ 
Free Press —"' Itis cegtainly fhe most able, exhaustive work ygt published 
on the subject of Indian Mammalia ’ 
Field —‘' The introduction of personal reminiscences heightens the readable 
character of the description The work will be welcomed by the general 
reader who ts fond of natural history ” e 


Second Edition, Imperial 16mo, Ilustrated 8s 6d 


The TRIBES on my FRONTIER. an 


Indian Naturalist's F8reign Policy By EHA With 70 Illustrations 
by F C MACRAE g 


whole book ” 7 

- aturday Review —'' Full of accurate aral unfamiliar observation, brightly 
told ” e 

Chambers Journal —‘* We baveto thank opr Anglo-Indian natura¥st for 
the delightful book which he has sent home gto his countrymen in Britain 
May he live to give us another such ” bg 


te ȘI 
London W THACKRER & CO, 87, Newgate Street 


Just pubhshed, 8vo, cloth, res 6d 


DYNAMO ELECTRIC MACHINERY. a 


Manual for Stwdents of Electro-technics_ By SIMVANUS P THOMP 
SON, BA, DSc, Professor of Eap@smental Physics m Ufnversity 
College, Bristol 


Lofidon E and E gN SPON, 1% Charing Cross, 
New York 35, Murray Street 


MINERALS AND STONE ° 
IMPLEMENTS j 


MR BRYCE WRIGHT bégs to call the Attention of his Chegts and the 
Public to his large Series of 


MINERALZ AND STONE IMPLEMENTS, 
from which single specimens car be selected 
Elementary Collections of Mmerals, Fossils, and Rocks from £1 upwards 
N B—These Collections obtained the Prize Afed&l, 1862 


GEMS AND PRECIOUS SCONES OF#EVERY DESCRIPTION 
BRYCE-WRIGHT, 


Minegalogist and Expert in Precious Stones, 
204, REGENT STREET, IQNDON, W e 
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SUBSCRIPTIONS” to “NATURE” 
s d 


Yearly T *e, 
Half-yearly u . 14 6 
Quarterly. . 7 6 

To the *Urfted States, the Continent, and all places 


within the Postal Union .— 


28 o 


s d 

Ydy . nos . 30 6 

, Half-yearly | » I5 6 
Quarterly - & 8 o 


CHARGES for ADVERTISEMENTS 


e Whree Lines in Column 2s 6¢ gd per a aid 
Ss 


d 
One-Eıghth Page, ar Quarter Column . o 18 6 
Quartér Page or Half a Column eww II5 0 
Half a Page, or a Column . 3 5 9 
Whole Page . , 6 60 


s Post Office Orders goatu to MACMILLAN & CO. 
ORRICE 29, BEDFORD STREET, STRAND, W.C 


——— re 








. FOR SALE 
PRIZE MEDAL COLLECTION 
OF 
: BRITISH CRUSTACEA 


® 

fontaining Types of most Genera, including upwards of 6o Species and 
about 252 Specimens, perfectly mrepared and in splendid order The whole 
inclosed in MAHOGANY CABINET of twelve glazed Drawers, espe 
ə cially made to suit this Collection, which took the Medal in the recent 
Fisheries Exhibition at South Kensington Well suited to a Country 
Museum® Price, including Cab:net, £30 ™ 


Apply to T» De Russet, Geologist, 78, Newgate Street, London, E C 


EDWARD WARD, 


Prepares of Aficroscopre Slides and of Mounting Media 
WHOLESALE AND RETAIL 
249, OXFORD STREET, MANCHESTER 
(Nearly opposite Owens @ollege) 
Speciahity—SLIDES OF VOLCANIC DUST from the K®ahatoa Eruption, 
è rs each, Post Free, rs zd 
UNMOUNTED Osjects For AMATEURS IN SERIES AT 2s EACH SERIES 
Lest on Apfpitcatron, 


MINERALOGY AND GEOLOGY. 


° Just 1ecmved fiom Japan, 


SOME MAGNIFICENT SPECIMENS of SLIBNITE, single Crystals 
xo inches and r2 inches Jong , also Groups from 8 inches to 24 inches m size 
The Mines being now closed, no further consignments may be expected 
wilso SINGLE CRYSTALS, and SMALL GROUPS of the NEWLY 
FOUND HERDERITE from MAINE, US A, SHERRY-COLOURED 
TOPAZES, SIBERIA EMERALD on MATRIX, fine MANGANITES, 
GALENAS, CALYBITES, KONSBERG SILVERS, and very large 
Crystals of KEILHANITE 
A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the 
same s 
Lists on Apdiscatzon Hammers, Clgsels, and Hammer Straps 


PRIVATE LESSONS AND EVENING CLASSES 
BLOWPFIPE CASES @ND APPARATUS Catalogues free 
SAMUE& HENSON, 

247, STRAND, LONDON, 
Opposite Norfolk Street 





i fang eat ca Y pee been Ie ee ae a ry 
MINERALOGY AND* GEOLOGY 
GOLLECTIONS OF @20o SPECIMENS® PN CABINETS, 
Specially adapted for Students and Teachers, price 42s 

Smaller Collections at sgme rate These Collections de used with success 
by nearly all geological Mience teachers in the United Kingdom Surgle 
Specimens and evel requisite of 

= JAMES R GREGORY, 
Geologists’ Repository and Mus@um, 88, Charlotte Street, Fitzroy Square 


See new Lists of Collectigns, new List of R@paratus, &c Estaslished 22 
years wi London g 


NOTICE OF REMOVAL, 


THOMAS D RUSSELL, 
Late of ESSEX STREET, STRAND, 
Has removed, his extensive Gollections @f Geological, Petrological, Minéa- 
logical, and Microscopical Specimems to more conventent Premises at 
78, NEWGATE STREET, near the New General Post Office Address— 
THOMAS D RUSSELB, 
* 78, NEWGATE STREET, LONDON, EC. 
œ 
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LIGHTNING CONDUCTORS 


Experience, accumulated since the time of Benjgmin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size 1s the best 
of allapphances for the protection of every description of building from the® 

destructive effects of lightning * 


NEWALL.& CO’S 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As appLed to all kinds of Buildings and Shipping ın all parts of the wogd 
with unvarying success, is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public ° 


R S. NEWALL & CO., 
130 STRAND, WC , 7, NEW QUAY, LIVERPOOL?” ° 
68, ANDERSTON QUAY, GLASGOW 


MANUFACTORY—GATESHEAD-ON-TYNE. 
SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7d. POST FREE 


A CATALOGUE OF CHEMICAL APPARATUS, 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp , Illustrated with 1,600 Woodcuts 
fost Complete and Cheapest List of Apparatus 
JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 


SCIENCE AND ART DEPARTMENT 


so PER CENT GRANT FOR THE PURCHASE OF STANDARD 
COLLECTIONS AND APPARATUS FOR TEACHING GEOLOGY 
AND MINERALOGY NEW LISTS and FORMS on which the 
Application is to be made supphed by 


THOMAS J DOWNING, 
Geologist, EX , 
38, WHISKIN STREET, LONDON, EC (over Quarter of a Century) 


SANDERSON & Co., 


Sole Inventors of the Solid Copper Tape 


LIGHTNING CONDUCTOR 


In Continuous ee without Joints, as suppled by them to Her Mayjesty’s 

Goverament and the Colonies, the Italian Government the Argentine Re- 

public, and other Foreign Governments , the Royal Courts of Justice, Strand, 
the Houses of Parhament, &c 

Chimney Shafts Repaired, Hooped, Raised, Potnted, or Straightened with- 

out Stoppage of Works Lightning Conductors Inspected and Tested by 

Expenenced Electricians Electric Bells, Speaking Tubes, &c , fitted on 
the most Improved Principles 


LEADENHALL HOUSE, 101, LEADENHALL STREET, EC 


FERNS, A SPECIALITY. 


| 
| 
| 
The largest and most profusely ILLUSTRATED CATALOGUE 
| 
| 


td 





of FERNS ever published, containing much valuable informat on, many 
Synonyms, numerous Descriptions, and copious yet simple ‘Hints on 
Fern Culture” , representative of our IMMENSE STOCKS PRNS, 
whick is probably the largest in the World, suitable for STOVE and 
GREENHOUSE culuvation, for OUTDOOR FERNERIEQ and 
other purposes iad 


May be had on application PRICE ts 


ABRIDGED CATALOGUE OF OVER Joo@ SPECIFS AND 
VARIETIES POST FREE 


W. & J. BIRKENHEAD, 
FERN NURSERY, Satz, MANCESTER 


HOW & GO’S $ 


Geological Transparencies for the Lantern. 
D@&criptive Catalogue on ApBheation e 


WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERAL 


HOW & CO’S POCKET MICROSCOPE TAMP, 8s 6d 
MICRO-PETROLOGY ~—Sections of Pitchstones@ Obsidtans, Granites, 
i Syerites, Diorites, Gabbros, Dolentes, Basalts, Tachyhtes, Tigehytes, 
| Andesites, Porphyrites, Rhyohtes, Lavas, Ashes, Gneiss, Schists, hywe- 
; Stones, &c prce ys 6d each ~~ 
JAMES HOW & CO, 7” FARRINGDON STREET? LONDON ‘ 
b » bad 


+ 
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' WALL PAPERS FRE FROM ‘ARSENIC. ` 








WILLIAM WOOLLAMS & CO., Manufatturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 


y ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. a , 
SoJt Address—110, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 
May be obtained of all Decorators Special Prize Medal, Sanitary Institute ° a E 


Award of Merit, Internationa! Medical and Sanitary Congress Sifver Medal, National Health Ypciety, 1883 


By ee ee ee” Ge ee 
AEE SS. BR. Geek's. 
Rae In Casks, 12/6 per 9 gals In Bottle, 8/3 per doz Imp! Pts* 


* Bottles charged 2/- per doz , and allowed at the same rate if returned , but they 
must be paid “or with the Beer | 

Nentner sugar, saccharum, nor any of the many rew Brewing Materials are used in 4 
3 the manufacture of the S N” Stout, it 1s Brewed entirely from tne firest Malt and r FAS Se 
“yest Hops, it 1s, toc, more hopped than Stout is generally, therefore, besides being very HERNIE 
y nutritious, it is an exceilent Tonic and partieu'arly suited for invalids, ladies ruvsing, or } es 
anyone requir ng a good strengthening beverage It is a “Sound Nutrinous’ Tonic, © 
and very much recommended by Medical men 


WALTHAM BROTHERS, 
THE “HALF GUINEA” ALE BREWERY, LONDON, SW 


° En AR VE YY AND PE AE, . 


[By Appointment to the Royal Institution of Great Britain, | 
SUCCESSORS TO W. LADD & CO., e 
BEAK STREET, REGENT STREET, LONDONe W 


MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALIs CLASSES FOR 








SCHOOLS, COLLEGES, OR PRIVATE RESEARCH ° 
SEE EXHIBIT AT HEALTH EXHIBITION, EDUCATIONAL SECTION, ROYAL ALBERT „HALL. 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE. e 





C. D. AHRENS, THE CHOLERA. ~ 


PRISM WORKER AND PRACTICAL OPTICIAN, 


36 GREAT RUSSELL STREET, LONDON, WC 
SPECIAL NOTICE —Sve the New Polarising Prism A HISTO RY OF ASIATIC CHOLE RA ? 
Can be used over any A & B Eyepiece Strongly recommended for Lantern FROM THE 


Work, will take in any Object Also see the New Erecting Microscope EARLIEST TIMES UNTITL THE VEAR x8 76." 


Any Object-Glass and any Eyesffece can be used withit Itas the only way 


of seeing the Objects ın therr right shape and form Maker of the Largest 
Nicol Prisms tn britani for the Late W Spo@tiswoode, Esq, PRS, &c, B y C. MACNAMARA. 
&c and for Frank Crisp, Esq , LL B , B A, &e, &c Crown 8vo, 10s 6d ` 


TRADE SUPPLIED WITH PRISMS 


MACMILLAN & CO, LONDON 
THIS NORTH BRITISH AGRICULTURIST, 
he only Agncultural lan Scotland, lat tens.vel a 
MEDICINE Tega Manes Recent Aa a oa nea a 


tr 
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Lape, 


— maragement of land throughout the United Kingdom 
Is a Certain Cure for all Disorders of the LIVER, STOMACH The AGRICULTURIST ıs pupushed every Wednesday afternoon in time 
AND BOWELS A Great PURIFIER of the BLOOD; a i te ee ae cortains Reports of all the principal British and 
ris: arkets of the wee 
Powerful Invigorator of the System, ın cases of WEAKENESE The special attention of Lagd Agentsis directed to the AGRICULTURIST 
as one of the best existing papers for Advertising Farms to be Let and Egates 


AND DEBILITY, and 18 unequalled in Female Complaints for Sale > 


Advertisers addressing themselves to Farnftrs will find the AGRICUL- 


TURIST a first-class medium for reachgog that Class 
THE ZOOLOGIST Price 32 By post 332 Annual Subscription, payable in advance, 14 
A. Mi INTHLY MAGAZINE OF NATURAL HISTORY 
e8 


” Ca 


Offices—377, High Street, Edmburgh, and 145, Queen Victoria Street, 


Thirds Edited by J E*‘ Hartine, FLS, F ZS, Member of the Londoni, E C 
Brush Orn thologists” Union , coatains— Money Orders payable te CHARWES ANDERSON, Jun , Edinburgh 
inal Articles by well-known naturalists in every branch of zoology, D. a Weekly 
ha e of animals, arrival and departure of migratory birds, occurrence of LA SEMAINE FRAN CAIS - a Weekly 
rare birds disigibuteon and migration of Eritish fresh-water fish, new or Newspaper and Review in the French Language Politics, Literature, 
rare marine fish local aquaria, British reptiles, British land and fresh- Sc ence, Art, Varieties, Notes Price 2d, through Booksellers, and at 
water mollusca, witheemarks on the haunts and habits of the species, and the Railway Bookstalls Offi, 44x, Strang W C 


other matters of general interest to those who deght m natural history E AN ISE Ps 
= ~ urnag Francais pour s 
Reports of the Linnean, Zoological, and Entomological Societes Reviews ee hide pie Ted chive. Sue J Be Han deer A No La 
of natural history books Occasional translations from foreign zoological Ne U me ’ i A 1d , A a i , 
jeunes ofmportant and interesting articles ın various branches of zoology ey eae Se ie con orcas a Hk paas Paar Er D Lege 
¥ + > 


here are occasi@ma!l woodcuts 
chez tous les kbrames @8aux gares des chemins de fer On s’abonne 


JOHN VAN VOORST, x Paternoster Row _ aux bureaux, 441, Strand, Leoncres, WC ° á 
6 THE « HANSA.” LA SEMAINE FRANCAISE —“' La Semaine Fran- 
d aise * has been brought out London for the benefit of those Enghsh 
Pubhshed since 1864 in Hamburg, 1s the only indeperdent professional paper a ders who may wish & study conterRporary Frefch from all points of 
un Cpmany dedicated exdtusively to Mantime Oojeas . Hesays: Critiquer, view, mstead of confintut their readin to one particular Gallic print 
Reviews, Reports, Advertisements Strict eve kept upon the development Itc ketail etit raap ”# -Graphic g p panik, 
of Marıtıme Affairs in everygespect Every second Sunday one Number m y Tebiuc OF SUBECRIPTION = ®% z 
4to at least , frequent supplements and drawings Sabsoription at any time , Three Months ; 2 9 
preceding numbers of the year furnished subsequertly Price rzs for twelve d Six ry . a ii , z 
months Advertisem@ts 4d a line wide y spread ty this paper, considerab e T a S AN eke ad 2 =. 
abatent for 3, 6, 12 months’ insertion Business Office Aug Meyer and x n” POO a ables er 
Degkmann Hamburg Alterwall, 28 Edited wy W von Freepen, M R Publ h Om es S d. W.C 
ee Hamburg, Alexander Sea 8 ishing c2, 441, Strand, A, 
» ‘ a 
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Messrs. MACMILLAN & 00'S NEW. BOOKS: -` 








o f ° A NEW EDITION OF : 


LORD TENNYSON’S WORKS. . 


e n 
A entirely New Edition, corrected throughout by the Author, complete in Seven Volumes, extra fcap 8vo, price Five Shillings each, 
* A Nmuited nun der gf Copies are printed on best Hand-made Paper Orders for this Edition will be taken, fo. Sets only,em ae 


rate of tos 6d per Vogime 
o The Volumes will be published as follows — 


Vol I-—MISCELLANEOUS POEMS Ready | Vol V—ENOCH ARDEN and IN 5 
Vol IJI—MISCELLANEOUS POEMS Ready j- MEMORIAM 7? October ” 
eVol Lli*--IDYLLS OF THE KING Ready | Vol VI—QUEENMARY andHAROLD November. 


Vof IVa THE PRPNCESS and MAUD Ready | Vol VII—LUCRETIUS and other Poems December. 


A NEW STORY BY THE AUTHOR OF “JOHN HALIFAX, GENTLEMAN ” > 


MISS TOMMY: A Mediæval Romance. By the Author of “John 
e Halifax, Gentleman” Ciown 8vo 6s 
“ The @d, lke the beginning, and lke all that comes between, 1s a piece of fine and truthful imaginative work, rendered 
with wining and exquisite dglicacy and beauty In the couse of a long and honourable literary career, Mis Craik has produced 
nothing more faultless, and hardly anything, we think, which 1s fuller of captivating giace and unstiained pathos than this sketch 
of the loving and lovable ‘ Muss Tommy ’ ”’—-Spectator : 
e 


° MR WILLIAM BLACK’S NEW NOVEL 


JUDITH SHAKESPEARE: A Romance. By Witam BLACK. 


Thee Vols Gown 8vo jis 621 [Next week 
BY THE SAME AUTHOR, IN Crown 8vo, 6s EACH ®° 





A PRINCESS OF THULE THE MAID OF KILLEENA WHITE WINGS 
MADCAP VIOLET : eee te ee prem T BEAUTIFUL WRETCH, 
+ C . 
STRANGE ADVENTURES OF PICCADILLY SHANDON BELLS 
- A PHAETON >. > MACLEOD OF DARE YOLANDE ‘ 
9 


A NEW NOVEL 


JILL. ByE. A. Dittwyn. Two Vols. Globe 8vo. 12s. 


“ jill’s characte: 1s so ingeniously drawn, her roguery 1s so natural, and her adventures so amusing, that all the while she does 
npt lose du sympathy ”— Tares 

‘There 1s a good deal of shrewd analysis of motives and exposures of pet weaknesses, showmg unmistakable power of 
character-1eading , and an amusing vem of quiet cynicism pervades the whole There are some good predicaments, too, one of 
which-—the sudden inroad of a dangerous lunatic into the ward of a hospital—is especially graphic and thnilling . The story 
1s worth 1eading ”— Pall Mall Gazette. i 


@ 
M&SS CHARLOTTE M YONGE’S NEW NOVEL 


THE .ARMOURER’S PRENTICES. By CmarLorre M. Yonex, 


Author of “ The Heir@f Redclyfle ’ Two Vols Crown vo I2s 
‘“ Miss Yonge has produced a tale historically faithful, full of human interest, and, that goes without saying, remarkably well 


written There 1s really not a page of this book that ıs not woith reading ”"—Morning Post. omy o 

‘Miss Yonge knows how to group her fagts, to make up her background and to choose her framework . This picture of 
the Tudor age 1s fe that will stand exafnation, while it will certainly take the fancy of those who read 1t,” —Atheneum re 

. @ eo Pgs ge = eae te cate a ako > E 


ẹ TEXT-BOOKS FOR STUDENTS NEW VOLUME ° 


° A TREATISE ON ORE DEPOSITS. By J. ARTHUE PHILLIPS, 


*FRS,VPGS,FCS,M Inst CE, Ancen Elève de l’Ecole des Mines, Pans , Author of ‘A Manual of Metallurgy,” 
“The Mining and Metallurgy of Gold and Silver,” &c With numerous Illustrations Medium 8vo 25s e 
‘t No man has, from his vast expef@nce m all parts of the world where metalliferous mines are explored, posStssed a laiger 
amour of knowledge than Mr Phillips, and this knowledge he has brought to bear on the inquiry in question ”—Atheneum 
+ 


DISEASES OF FIELD AND GARDEN @ROPS, chiefly suchas 


are taused by Fungi By WORTHINGTON G SMITH, FLS, M ATI, Member of the Sciatific Committee of the 
RHS With $43 Illustragons, Drawn and Engravedgrom Nature by the Author Fcap 8vo 4s 6d 
‘¢Tt gives in the mos? mtelhgible manne: a report of the progress made in the discovery of diseases of creps and protection 
from insects, and cannot fail to be of great value "—Agrecultusal Economist o 
‘Mr Smith writes with experience as a ngcroscopic observer, rare ability as a descriPtive writer, draughtsman, and engrae?, > 
and ahe consequence that we have in him all the qualifications needed for the work he has here performed e We strongly %® e 





recommend our readers®o procure this little book "__Aovicultural Gazette s 3% i 
e A E ig e $ e 
® e e 
° MAÇMILLAN & CO, LONDON ie eee 
ae + a” 9 
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“MAKE YOUR OWN PICTURE FRAMES. Aas 
° FOOTE BROTHERS ; IE 
- * MITRE CUTTING MACHINE AND CORNER CRAMP Qa, 


$ (REGISTERED) 





Sold by Agents m LONDON, SHEFFIELD, BIRMINGHAM LA 
° Wuite foi Illustrated List, Post free, from the Sole Makers . 'e 
ve  Fret-Work and Solid Canving. 
wall! \- 7) " Our Extended Catalogue of Fret-Work and Solid Wood Carving Patterns contains nearly 
° TRS ; 300 Designs, photoltthographed one-tenth the original size, and is sent post free on receipt of 
° ui Four Penny Stamps List of Tools and Materials is also inclosed eee 
< 
BOOTH BROTHERS, 63, Upper Stephen Stréet, Dablin, 
J 3 
m tA ee e a e a e aaa a e a ahea 
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THE “EXCELSIOR ’ THE NEW PATENT 

PATENT SPRING MATTRESS. AWARDS 
TEN 

PRIZE MEDALS; 

FOURTEEN 
CERTIFICATES 

OF MERIT 








THE The leading peculiarity of this Mattress 1s the umque com- 
The principle of arrangement permuts the free movement « Rycelsior” bmatin of a woven wire cent®l portion with helical 
of one sleeper without inconvenience to the other, admits iis springs of gieat strength and reliable temper, giving 
of complete isolation of each, and effectually prevents .. nrasiogk advantages possessed by no other make, The helical 
depression in the centre springs obviate the tendency m all woven wire mattresses 





BED-RESTS. 


. to b holl nd so cause sleepers to roll mto the 
Tue “EXCELSIOR” & “MATLOCK” COUCHES midde of habe 7? j 3 
+ Retail from Cabinet Makers, Upholsterers, &c Lllustvated Descriptive Circulars and Price Lists from 


CHORLTON & DUGDALE, MANCHESTER. 


PREPARATIONS FOR THE MICROSCOPE. 


E. WHEELER, 'W. WATSON & SONS 


' HAVE JUST ISSUED 
Late of TOLLINGTON ROAD, HOLLOWAY, begs to NEW DESCRIPTIVE CATALOGUE OF 
announce that m consequence of ill-health he ıs compelled to | 


MICROSCOPIC OBJECTS, 
1elinquish Business, and has transfered his good-will and the A classified 1epresentatien of their stock, with the addition just 





WAOE OE he stork to made to it of between 40,000 and 50,00@ choice slides purchased 
wW WATSON & SONS with the business of Mr E WHEELER ° 
313, HIGH HOLBORN, LONDON : MICROSCOPES and APPARATUS. 
? =Ny5 


An Llustrated and Descripteve Catalogue of Instruments with all 
to whow Pr the futuie all Orders should be addressed the most modern dimprovements is also published, post free, 2d 


W. WATSON & SONS, 313, HIGH, HOLBORN, LONDON. 


e TWO DOORS FROM CHANCERY LANE ESTABLISHED 1837 


13°GOLD,. , cE R ° 46- SILVER e 
MEDALS. HE | if 


. S ENGINE, menazs: 
CONSUMPTION of GAS guaranteed to eS 


be 25 to 75°, less than ANY other oN 
Gas Engine per brake horse-power. 


CROSSLEY’S PATENT TWIN ENGINES— 
ú Impulse every Revolution 
The steadiest running Gas Engine yet made 
CROSSLEY’S PATENT SELF-STARTER— 
` The Safest, Sımplest, and Best ‘ SUD. 
* .CMOSSLEY’S NEW VERTICAL ENGINES— SIA 
Ao : 
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; = A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
e 
~ = ‘ To the solid ground 
. Of Nature trusts the mind which builds for aye” —WORDSWORTH 
No. 779, VOL. 30] THURSDAY, OCTOBER 2, 1884 [PRICE SIXPENCE 
CREN., EEES e E E EE EE E E S E EE PR ee eee Oe S 
Registered as a Newspaper at the General Post Office] {All Rights are Reserved 
se eee See See oe Oe 
MEMORY AND. SUCCESS al ra 
# 
° d 
WHEAT contributes greatly to success ? j HOW TO 
Aos A good memory 
` WHEAT always causeg failuie in hfe? $ FORETELL THE WEATHER 
A Bad memor y W g 
WHAT 1S hate ena to every Lady and Gentleman, Stu- a 
dent, Botanist, Geologist, Chemist, Physician, Merchant, 
Lawyer, Manufacturer, Farmer, &c * P 0 C KE T SPE CTRO SC OPE 
T A good memory soe . 


4 t 
“WHAT catievery one obtain fi6m Proressor LOISETTE ? 
A_good_memory—the Physiological Art of Never For- 

getting—wholly unlike Mnemonics <Any book whatever mastered 
27 one reading 

Prospectuses post free, giving opmions of Mr RICHARD 
A PROCTOR, Dr ANDREW WILSON, Clergymen and 
others whe have studied the system 

*Great inducements to Correspondence Classes in “Never 
Forgetting” and for Cure of ‘‘ Mind-Wandering” m all parts 
of the world —Private Lessons—Day and Evening Classes— 
Lectures in Families of the Nobility and Gentry 


PROFESSOR LOISETTE, - 
_ 37, NEW OXKORD SIREET, LONDON 
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WEAFPFPI So WEBD’S 
=! CHESTS 


“PLATE 
CUTLERY 





ul COMPLETELY 
ANN x hd FITTED. 
Ss Ww? ero 
Ni 4U Sizes in Stock 
i SPECIAL 
DETAILED LIST ə 
= FREE 
OXFORD STREET, WEST ERD, AND 
MANSION HOWSE BUILDINGS, CITY, 
e LONDON. 
MANUFACTORY—The Royal Plate {ind Cutlery Works, SHEFFIELD 
a s i] 
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F. W CORY, MRCS, F R.M.S., &. 


WITH TEN ILLUSTRATIONS, 


PRICE 1s IN PAPER COVERS, OR 1s 67 CLOTH 
BINDING 


CHATTO & WINDUS, 
PICCADILLY, LONDON, w, 
AND ALL BOOKSELLERS. 


METEOROLOGICAL INSTRUMENTS. 
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NEGRETTI & ZAMBRA,®%,, 
Opticians and Scientific Instrignent Makers 


To Her Majesty THE Qugrn, a 
HOLBORN VYADUCT, °* 
45, CORNHILL; & 122, REGENT STREET, LONDON 
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w ASSISTANT in a PHYSICAL LABORA- 


e e 
À. ‘ . whe. 


` 


@ÌXXVIII : NA LURE i E ee | Oct. 2, 1884 ° 


d * e ae 
GENERAL BIOLOGY, as required by the | LIVING SPECIMENS FOR THE MIGROSCOPE. 


INTERMEDIATE SCIF\CE and PRELIM SCIENTIFIC (M B) GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


© EXAMINATIONS Prof LANKESTER will commence a Course of | THOMAS BOLTON N 
57, NEWHALL STREET, BIRMINGHAM, 
a Oaober. F P at University College, Gower Street, | who has last week sent to his subscribers two new sd out Conochilus 





NB . Students who att é | dossuarius and Pompholya sulcata, with shetches and desciipti8ns He has 
Prelimfnary il pe aaa aoe plied a ip iegeicetir Daa Vode 1 also sent out Conochilus volvo», Asplanchna priodonta¥ Anurza aculeata, 
Studies at University College Anurza stipitata, Pterodina clypeata, Colurus uncinaffis, Crisfitella mucetio, 


Students who have entered at any other London School for other studies Hydrodictyon utriculatum, Utwcularia intermedia, also Hegira, Amozba, 





* can attend the above Lectures and Labaratory Instruction at University | ee ae tee Speeimens: for (Husten Andi. Maruta TRAORE 
ollege without joining other Classes Wockhe Anor ts will b d this pBice of O T B” 
P papely to Prof ey oo the College, or October r, at rpm gigplving RE Seen AE ete ean re eee worry RE = 
rospectus on application to the Secretary, Um ty Coll G 
Street, WC Mee ee ey va Specimen Tube, One Shilling, post free. » 9 
E AE RESEARCH -—Prof Lankester will be glad to hear from Twenty-six Tubes in course of Sıx Months for Subscription of 4% Se 
è an a 


tomical Investigation m his Laboratory Portfolia of Drawings, Ten Parts each, 


BEDFORD COLLEGE, LONDON 


et tt Oe 
è ST THOMAS'’S HOSPITAL MEDICAL 
(FOR LADIES), H L 
8 AND 9 York PLACE, BAKER STREET, W SCHOOL, 
The SESSION will begin on THURSDAY, October g, 1884 ALBERT EMBANKMENT, LONDON, S E 
An Inaugural Lecture will be given or WEDNESDAY, October 8, at The WINTER SESSION of 2884 85 will commence on OCPOBER 1, e 
4 pm, by the Professor of History LLOYD C SANDERS, B A Oxon, on | when an Introductory Address will be dehvered by Sir J gisDON 
‘< The Development of Modern Historical Writing in England” Ladiesand i BENNETT, MD FR.S,at3pm 
hg Gentlemen admitted on Piesentation of thesr Visitng Cards TWO ENTRANCE SCIENCE SCHOLARSHIPS of £100 and £60 
B SHADWELL, Hon Sec respectively open to all first-yea~ Students, will be offered for competition 


The Examination will be held on the 6th, 7th, and 8th of October, and the 
BEDFORD COLLEGE , LONDON subjects will be Chemistry and Physics, with either Botany or goology, at 
(FOR LADIES), 


the option of Candidates 
Special Classes are held througnout the year for the “ PRELIMINARY 
8 AND 9, Yorn Pr ace, BAKER STREET, W SCIENTIFIC” and “INTERMEDIATE M B” Laamgnations of the 
SCHOOL OF ART 
ArT Visiror—EDWIN LONG, Exc, RA 


UNIVERSITY of LONDON 

Proressor—HARRY JOHNSON, Esq, RI * 

The SESSION will begin on THURSDAY October 2, 1884 The 
Studio will be open every day from roto 4 The subjects taught will include 
drawmg from the round, antique and costume model, painting m oils, and | made to Lectures or to Hospital Practice, and special arrangements are® 
the punciples of drawing in water colours md sletching from nature made for Students enterin@ in their second or subsequent years, also for 


B SHADWELL Hon Sec Dental Students and for Qualified Practitioners Toz 
Several medical practit oners and private families resxling 1n the neigh- 


| 
f 

@alified Students who may wish to carry on Embryological or Ana | or Twelve Tubes for tos öd r 
| 


All Hospital Appointments «re open t@®®Students without eatra charge 

Scholarships and Money Prizes of considerable value are awarded at ashe 
Sessional Examinations, as also several Medals 

The Fees may be paid in one sum or by mstalments Entries may be 


UNIVERSITY COLLEGE, BRISTOL iscipie ee Students oF aae and naia and a register of 
: i y ; approved lodgiggs 1s hept m the Secretary s offices 

N a er ke oe epee ye gt a peed gar Prospectuses and oo particulars may be obtained from the Medical Secre- 
contmuing therr Studies in SCIENCE, LANGUAGES, HISTORY, and | ‘*¥: Mr Georcz Resp 
LILERAITURE The CHFMIC4L, PHYSICAL ENGINEERING, 
GEOLOGICAL, and BIOLOGICAL LABORATORIES are open Daily 
‘lhe Engineering Department includes Civil, Mechanical, and Electric 
Engineering, Surveying, and Architecturé and special arrangements have 
been made for practical work with varpus Ergineers, Surveyors, and 
Architects, m and near Bristol @ Information with regard to the lodging of 
Students may be obtained on application Several SCH OLARSHIPS are 
tenable at the Colleges Calendar, containing,ful information, price rs (by 
Post ıs 3¢@) For Prospectus and further information, apply to 


ALFRED E STOCK, Registrar and Secretary 


THE VICTORIA UNIVERSITY 


THE OWENS COLLEGE CALENDAR 
for SESSION 188485 Price 3s , by post, 3s 6d 
Manchester J] E CORNISH London MACMILLAN & CO 


ROYAL AGRICULTURAL SOCIETY OF 


ENGLAND 


AGRICULTURAL EDUCATION 
Lhe Examimation of Candidates for the SOCIETY'S JUNIOR SCHO- 
LARSHIPS, value £20 each, will take place simultaneously in the Society s 
Rooms, and at such Schools as have Candidates ca NOVEMBER xx 
and rz - 
Entries close on OCTOBER 15 
Copies ig he Regulations may be had on application to 
ne 


W M ORD, Dean 


ST GEORGSE’S HOSPITAL 


MEDICAL SCHOOL, 


HYDE PARK COMNER, W r 
The WINTER SESSION will commence on WEDNESDAY, October 1, 
with an Introductory Address by Dr Champneysat4pm A Prospectus of 
the School and further informatior may be obtained by personal application 
between r ind 3p m, or by letter addressed to the Dean at the Hospital 





YOUNG MEN’S CHRISTIAN 


: ASSOCIATION, 
186, ALDERSGATE STREET, E C (near the General Post Office) e 


SCIENCE CLASSES, 
In connection with Science and Art Department, South Kensington 
Commencing MONDAY, OCTOBER 8, 1884 

Ammal Physiology—Mr J J Prusry,FCS,F RMS, Fridays,7pm 
Hygiene—Mr J J Puey, ECS, ERMS, Fridays, 8pm 
Mathematics—Mr A Peri, M CP , Tuesdh s, 7pm andgpm 
Sound, Light, and Heat—M® A Pert, MCP, Tuesdays, 8 pm ‘ 
Magnetism and Electrimaty—Mr H Parnins, @hursdays, 7 30 pm 

Fers —Each Class about 30 Lectures, to Associates and Members ss, to 
Non-Subseribers 7s 62 ‘Two Classes mseme Term, Members 7s 6g , Non- 
Subscribers ros 6z 

For futher Particulars apply to the SECRETARY as above 





12, H@never Square, London, W H M JENKINS, Secretary a 
pa te | RING EDWARD VI.’S SCHOOL, BERK- 
ON IVERSITY C OLLEGE, LONDON HAMSTED, HERES, 28 miles from Eust&y —27 School Scholar- 
° - ANALYTICAL CHEMISTRY ships four ®ðubitions from the School Laboratory, „heated 


Swimming Bath, Fives Courts, &c soMper Annum —Address# HEAD 


The Laboragory ef Analytical Chemistry under the Superintendence of 
MASTER 


Professor Williamson and Assistant Piofessor R T Plumpton will reopen on 

THURSDAY, OCTOBER 3 
For information as to other Courses or Chemustiy, &c, apply to the 

SECRETARY of the College TALFOURD ELY, M A, Secretary 


HOME TUITION, LONDON & SUBURBS 


—STUDENIS desiring Instrucuon m Classics and Mathematics attended 
at their own houses by a High Wrangler, M 4 Irm Coll, on very 
geasonable terms —X, 9, Dorville Cresent, Hammersmith 


SCIENTIFIC AR 


® 
LECTURE ROOM DIAGRAMS (Chemical, Physical, Geological 
Archeological, Biological, &c ) of any required scale in black and white or 
coloured, with reference letters or printeg descriptions ` e 
Alsc, DRAWINGS on WOOD and the LITHOGRAPHIC STONE for 
Seientific Works, carefully and yeatly executeg by 


W S DUNCAN, SCIENTIFIC ARTIST, 22, Delamere 
Teirace, Bayswater, W 





o TORY —WANTES, a MECHANICAL ASS@STANT at the Caven CHEAP PHYSICAL APPARATUS 


ELEMENTARY INSTRUCTION IN THEs EXPERI- 
MENTAL SCIENf£ES 


Teachers in want of Apparat for perfoaming Eaperments to Illustrate 
‘he Principles of the Physical Scfences are referred for imformation to 


“GRIFFIN’S alee FOR SCHOOLS AND COLLEGES ” 


Rg NL AN efron AAA 
meee 


BOTANY. — UNIVERSITY COLLEGE, 
LONDON —Durmg the Winter Session, Mr D H SCOTT, MA, 


Price 3@ Post Free 
= Ph D, wall Delivega Course of about Thirty Lectures on the Histolo 7 
ang Anatomy of Plapts Students? wishing to attend are requested To Smxth Edition, entirely Rewntten, and Wyices Reduced to Dawe 
n wrig toMr Scorr at Unftversity Coege JOHN J GRIFFIN & §0NS, 22, GARRICK STREEI, WC 
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e Oct 2, 1884]. , 
TYPICAL NORWEGIAN ' 


° MINERALS, 


Suitable for Collections as well as for Chemical Use, such a» 


+ 
THORITE, LEUKOFAN, MELINOFAN, ZIRKON, 
TROTITANITE, HOMILITE, ETC, 
se Are offered by 


L SCHMELCK, 
$ © BUREAU OF CHEMISTRY, KRISTIANIA, NORWAY 


BLASCHKA MODELS 


* .? IN 
NATURAL HISTORY. 


Having appointed Mr DAMON of Weymouth Sole Agent for the Sale 


and Supply of my GLASS MODELS in GRLAL BRILAIN and 
e aai D, I request all Orders and Communications to be made to 
m P% 


~ L BLASCHKA, Dresden 


S Priced Catalogue 67 


pa ~“ - Weer ~ 


MINERALOGY AND GEOLOGY. 


SPECIAL and I\PICAL COLLFCTIONS for Students, Lecturers, 
useums, && Every Requisite for Prictical Work ‘The largest Stock and 
greatest variéty in I ondon of Rock Specimens and Rock Sections for Micro- 
scope Collections and Single Specimens Al examples are carefully 
guthenticated Prof James Getkie says ‘‘ These are the largest and best 
cut sections made by any one yp England ” 
New Catalogue of Mineral Specimens arranged for selection of Simgle 
e Specimens, &c, with Prices New Lists of Preces of Collections, Rock 
Sections, Apparatus, &c , of ° 


. * JAMES R. GREGORY, 
88, CHARLOTTE STREET, FIIZROY SQUARE, LONDON 


NOTICE OF REMOVAL. 
THOMAS D. RUSSELL, 
Late of ESSEX. STREET, STRAND, 

Has removed his extensive Collectiéns of Geological, Pelrological, Minera- 
. s logical, and Microscopical Specim@ms to more convement Premises at 

78, NEWGATE STREET, near the New General Post Office Address- 

THOMAS D RUSSELL, 
78, NEWGATE STREET, IONDON, EC 


— tm ee A ca the HN 


C. D. AHRENS, 


PRISM WORKER AND PRACTICAL OPTICIAN, 
° 36, GREAT’ RUSSELL STREET, LONDON, WC 


SPECIAL NOTICE—See the New Polarising Prism 

Can be used over any A & B Eyepiece Strong.y recommended for Lantern 

Work, will take in any Object Also see the New Erecting Microscope 

Any Object-Glass and any Eyepiece can be used with it Itis the only way 

of seeing the Objects in the nght shape and form Maker of the Largest 

Nicol Prisms in existence for the Late W S@ottiswoode, Esq, PRS, &c, 
&c , and for Frank CrisppEsq, LL B, B A, &c, &c 
* TRA®E SUPPLIED WITH Prisus 
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SCIENCE AND ART DEPARTMENT 


so PER CENT GRANT FOR THE PURCHASE OF STANDARD 
AND MENERAIGY APPARATUS E E T TTA GEOLOGY 
a 





AND MSNERALSZGY NEW LISTS ORMS on which the 


Application is to hg made supplied by Px 
THOMAS J DOWNING, 
° Geologist, &e , á 


38, WHISKIN STRERT, LONDON, E C (over Quarter of a Century) 


- A GREAT BOON TO AMATEURS. 


Photographic Apparatus and Blaterials of the Highest Quality supphed 
at City Prices from ee 
THE PHOTOGRAPHIC‘ARTIST’S STORES, 
43, CHARTERHOUSE SQUARE, EC 
e (Close tp Aldersgate Station) 
COMPLETE TOURISTS’ OUTFIT EVERY REQUISITE 
New Illustrated Price List 624 Address the MANAGER 
tn 


SKELETON ,OF FROG carefully pre- 


pared, 43, post free 9 
E WADE WILTON*Ncrthfield Villas, Leeds 





REQUIRED, “NATURE” belf price, two 


*o1 three days after @ublication —Address W C,” 33, Aunol Road, 


West Kersington ~% 
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EDWARD WARD, ° 


Prepares of Macrascopre Shdes and of Mounting Media 
WHOLESALE AND RETAIL ° 
249, OXFORD SIRELT, MANCHESTER e. 
(Nearly opposite Owens Colleg) 

Speciaaty—SLIDES OF VOLCANIC DEST fromthe Krakatoa Eguption, 
1s each PostyFree, 1s 2d 

UNMOUNTED OBJECTS FOR AMATEURS IN SERIESSAT 25 EACH@SERIES, 

List on Application e 





HOW & CO’S ° 
Geological Transparencies for the Lante, 


Descriptive Catalogue on Application 


WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS s. o 


HOW & CO’S POCKET MICROSCOPE J AMP, 23s 6d 
MICRO-PETROLOGY —Sections of Pitchstones, Obsidians, Granites, 
Syemtes, Diorittes, Gabbros, Dolerites, Basalts, Tachyhtes, Trachytes, 
Andesites, Porphynites, Rhyolites, lavas, Ashes, Gneiss, Schists, Linge- 
stones, &c¢ price 1s 6d each, 
JAMES HOW & CO 73 FARRINGDON STRERT, LONDON 


ile oe we 
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DIAMONDS IN MATRIX. 
R C NOCKOLD, Diamond and Onental Stone Cutter and Dealer, has e 
on Sale Specimens of the above, also Cut Precious Stones in all Colours 


Precious Stones valued and bought 
12, FRITH STREET SOHO. W ? 


MINERALOGY AND GEOLOGY. 
Just recerved fiom Japan, 
SOME MAGNIFICENT SPECIMENS of STIBNITL, single Crystals 
to inches and 12 inches long , a’so Groups from 8 inches to 24 inches 1n size 
The Mines being now closed, no further conugniments may be expected 
Also SINGLE CRYSTALS, and SMAIL GROUPS of the NEWLY 
FOUND HERDERITE from MAINE, U $ A, SHERRY-COI OURED 
TOPAZES, SIBERIA EMERAI D on MATRIX, fine MANGANITES, 
GALENAS CALYBILES, KONSBERG SILVERS, and very large 
Crystals of KEILHANITE 
A Large Series of KOCKS, also MICROSCOPIC SECTIONS of the 

same 

Lists on Appircation H&nmers, Chisels, and Hammer Straps 
PRIVATE LESSONS AND EVENING CLASSES 

BLOWPIPE CASES AND APPARATUS Catalogues free 

SAMUEL ‘HENSON, 
277, STRAND, LONDON, 


a Opposite Norfolk Street, 
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THE BREWERS’ GUARDIAN. 
A Fermghtly Paper devoted to the Protection of Brewers’ Inte: ests, 
Licensing, Legal, and Parli:imentary Matters 
REVIEW OF THE MALT AND Hor Trapes § AND WINE AND SPIRIT TRADE 
RECORD 
The Organ of the ( ountry Brewers 
** The Brewers’ Guardian ” is published on the evenings of every alternate 
Tuesday and ıs the only journal officially connected with brewing interests 
ubscription, 16s 6a. per annum, post free, dating from any quarter-day 
Single Copies, rs each Registered for transmission abroad 
Offices—5 Bond Court, Walbrook, London, E C 


LELECTRICITE: 


Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes 


REVUE HEBDOMADAIRE, 


Scientifique, 1llustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions électriques, Cede tous les 
progrès de Pélectricité 
Comité de Redaction, ARMENGAUD JEUSE, 

résident , 
A BERTHON, E BOISTEL, F. BOREL, 

R. de COULON, W de FONVIELLE, L. MAICHE, 
A. de MERITENS, D MONNIER, D NAPOLI 
Subscrepteon Yearly, 20s , Six Months, 105, 

Agency for England and Colonies— œ 
LE FEVRE AND CO., ENGINEERS, 
26, BupGE Row, CANNON STREET, LONDON 
Specimen Copy sent post free e 


ao 


e On the rst ofevery Month 


JOURNAL OF BOTANY, ` 
BRITISH AND FOREIGN. 
Edited by JAMES TRITTEN, F.L S , British Museum 
CONTENTS —Ongmal Articles by leading Bofanists —Extracts, and 
Notices of Books and Memonrs —Articles in Journals —~Botanicaly News — 
Proceedings of Societies® ee * 
Price rs 3d Subscription for One Year, apyable INgdvance, r25 e o 


London WEST, NEWMAN, & co » 54, Hatton Garden, EC 
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POPULAR SCIENCE 


AND 


NATURAL HISTORY. 


e 
THE HONEY BEE Its Nature, Homes, 
and Products By W H HARRIS, BA,BSc With 
Eighty-two Illustrations Crown 8vo 3s Cloth boards 
Ihis book 15 written by a well known anc successful bee-keeper It gives 
in an interesting and popular way all that 1s known about the habits and 
nature of bees Itis also intended as a prictical guide for bee-Leepers, and 


the latest informition about the methods, risks, and prafits of bee heeping will 
be foung init , 


ANTS AND THEIR WAYS By the Rev 
W FARRAN WHITE, MA, Vicar of Stonehouse, 
Gloucestershire With numerous Illustrations and a Com- 


plete List of Geneia and Species of the Biitish Ants 5s 
Cloth boards 


“We can safely promise to all who have not read t hat a great treat isan 
store for them when they do "—Standard 

“Wall be of great as-istince to 2ny entomologist wishing to commence the 
study of our native ants, while as an intereshng voume for the general 
reader@or as 1 gift-book for young people with a taste for natura) history, it 
may be recommended as among the very best ofits kand "—ature 


ELECTRICITY AND ITS USES By 


JOIIN MUNRO, of the Society of Telegraph Engineers 
and Ilectuicians With numeions Engiavings Ciown 8vo 
3s 67 Cloth boaids 


“We have here a popular but clear and correct account of electrical science 
in all its vausous branches A work of this knd was greatly needed ”— 
Journal of Scrence 

“ More correct than ts usually the case with attempts to popularise 
science "— Electrician 


“The work 1s extremely well got up, and the diagrams re far above the 
average "—~-Schooimaster ü 


— r - —. 


THE RELIGIOUS TRACT SOCIETY, 





LONDON 56, PATERNOSTER ROW, anD és, SI PAUL'S 
CHURCHYARD 
AUTOTYPE PROTOGRAPHIC BOOK 
LLLUSTRATION. 
ADVANTAGES 
ist They present Faithful Representations of the Subjects 


and Printed on the prpe#of the Book itself, mounting not required 
3rd For Editions of 1000 and under they are cheap 

Employed by the Trustees of the Bntisl. Museum and by the Learned 
Societies , also by many of the leading Pubhshers. 

Amongst the Works recently done, or at present ir the press, may be 
cited Lady Brassey's “Tahiti”, Prof Gardners “Lhe Types of Greek 
Coins”, Holtzapffell’s “Practice of Ornamental Turmng”, Audsley's 
“ Ornamental Arts of Japan”, Lockyer’s ‘ Spectral Analysis” , Burgess’s 
t Archxological Survey of India”, “‘Samuel Palmer a Memoir ” 

Of this last work the Ather anum says -—- ‘Ths book 1s admirably ius- 
naa by fourteen autotype reproductions fram lovely and characteristic sepia 

rawings ” : 


FOR THE 
ARTISTIC DECORATION OF THE HOME, 


VISI THE 
AUȚ®OTYPE FINE ART GALLERY, 
a 74 NEW OXFORD STREET 
(Twenty Doors West of Mudie’s Library) 
Ņ f SPLENDID COPIES OF THE OLD MASTERS, 
From the most celebrated Galleries of Furope 
REPRODUCTIONS OF MODERN PAINTINGS, 
eFiom the Luxembourg, ‘The Salon ” Royal Academy, &c 
FACSIMILES OP TURNER’S “LIBER STUDIORUM,” 
COPIES OF REYNOLDS, GAINSBOROUGH, LAWRENCE, 
And rare works from the Print Room, British Museum, 
*An Iigsstr: TED PAMPHLET, with Press Notices from the Tres, 
Athenwun, A CENY, Portfolio, Art Jour al &c , free per Post 


Fine Art Catalogue, 124 tages price Stapence, free per Post 


» THE AUTOTYPE COMPANY, 
+ 74, NEW OXFORD STREET, WC 


e 
16s per Ànn , 20s Post Free 


DER NATURFORSCHER 


Wochenblatt zur Verbrertung der Fortschntte in den 
e Naturwissenschafen 
Herausgegeben von Dr WILHELM Sk ARER 
op Weekly Periodical devoted to Natural Sciern@e 52 Nos, rôs Specimen 
Numbers may be had through any Foreign Bookseller 1884 commenced 
e 
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i Price One Mulling Month ° 

LAN’S MAGAZINE 

NÊ 500 For OCTOBER 


MACMIL 


CONTENTS 
1—Mark Patnson In Memoriam By J C Moyson 
2 —Notes in the Canton de Vaud s 
3 —Steam the Tyrant- r] 
4 —The Capital of the Cyclades ° e e 


Hi 


3 —Ne spapersa and Enghsh A Dialogue 
6—Miutchelhurst Place” By the Author of “ ™ Pergival ” 
Chapters XVIII —XX (Conceived ) * 

7 —Review of the Month e . 


MACMILLAN & CO, LONDON 


Mr Hycon Conway's New Srory, see “The Enghsh Illustrated ® 
Magazine,” October 











€ s 
Price Sixpence. By Post, igh ace a 


THE ENGLPS . 
ILLUSTRATED MAGAZINE 


For October contaims Contributions from 
Hugh Conway (Author of “Called Back ’), Mrs Oliphant, A E I Watson, 
J H Shorthouse (Author of “ John Inglesang’), W Sime, and otherse 
Contents for October 
z —“ Misgivings” Engrived by W B Gardner, from the Picture by 
Waiter Maclaren  (Frontisptece ) R 
2—A Family Affar Chapters I —IV By Hugh Conway, Author of 


“Called Bach ’ 
3—The Horse Ancient and Modern Bv A E 1 Wats8n With 
With Illustrations ° 


Hilustrations 
4—Loch Fyne By W Sime 
3—Heidelberg By M O W Ouphant Waith Ilustrition® 
6—The Little Schoolmaster Mare A Spiritual Romance Part II 
J E Shorthouse, Author of * John Inglesant ” 
MACMILLAN & CO LONDON 


By 


Just published, 8vo, cloth, ras 6d e 


DYNAMO-ELBCTRIC MACHINERY a 


Manual for Students of Electro-technics By SILVANUS P THOMDP- 
SON, BA, DSc, Frofessor of Experimental Physics in University 
College, Brisrol 


Lofidon E and F N SPON, 16, Charing Cross, 
New bork 35, Murray Street 


HANDY VOLUMES FOR TOURISTS AND THE LIBRARY 


PHILIPS’ HANDY, ATLAS OF THE 
COUNTIES OF ENGLAND 43 Maps, with Index Crown 8vo, 
Cloth, 3s 6g e + 


Uniform with the above 


COUNTIES of SCOTLAND = 32 Maps, with Index 3s 6d 
COUNTIES of IRELAND 33 Maps, with Index 35 6d 
NORTH and SOUTH WALES 16 Maps, with Index 2s 6g 


London GEORGE PHILIP & SON, Fleet Street, and all Booksellers 
By C J WOODWARD, B Sc 


ARITHMETICAL PHYSICS.” 
Part Ia--ACOUSTICS, LIGHT, AND HEAT 
Price Two Shillings 


Part Hla —MAGNETISM AND ELECTRICITY 
Price One Shilling 


Similar in plan to the Author's ‘ A:tthmefical Chemistry ” Concise ea~ 
planations followed by numer@s graduated exercises 


London SIMPKIN, MARSHASL, & CO 


THE ENTOMOLOGIST’ S MONTHL 
MAGAZINE. : 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by C G B J W Dotcras, R 


ARPETT, McLACHLAN, FRS, 
E C Ryes FZS, i Sabers, FLS, and H A 


This Magazine, corgmenced in 1364, contains standatl articles and notes 
on all subjects connected with Entomology, al especially on the Insets of 
the British Isles 

Subscripton—Su» Shillings per Volume, post free® The volumes com- 
mence with the June number in cic year 

Vols I to VI (strongly bound in cloth) may be obtaigged by purchasers of 
the entire set to date, at the increased price of ros each, the succeeding 
vols may be had separately or together at 7s each. 

London JOHN VAN VOORST r Paternoster Row * 


N B --Communications, &@, should be sent to the Editors at the above 
address ° 





In Feap &vo Price 3s 62. 


ELEMENTARY’ LESSONS: IN THE 


SCIENCE OF AGRICULTURAL PRACTICE By H TANNER, 
FCS,MRAC, Examiner in the Principles of Agriculture under 
the Government Department af Science, sometime Profaésor of Agri- 
à cultural Science, University College, Aberygtwith 


MACMILLAN & CO p London , 


With numerous Hlustrations, Crown 8vo, 3s 6d 
POLARISATION OF LIGHT. By W 


SPOTTISWOODE, LL D late Presidengpf the Royal A 
New Edition oe i e Royal Soriefy, &c 
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° 

Yearly 28 0 

Half-yearly T ‘ J 6 

Qpar: ly 6 


To the Ungted States, the Contment, Bed all places 
within the *Postai Union — 


f ° s d 
@e Yarly 30 6 
, Half-yearly » 15 6 

Quarterly $ o 


CHARGES for ADVERTISEMENTS 


Three Lines in ,olumn 2s 6d gd per Line after 
è &s 


a 

One-Eaghth Pa ge, dt Quarte: Column O 18 6 
Quarter Page or Half a Column 115 0 
Half a Page, or a Column 3 5 o 
Whale Page Q 

o Post Office Orders eayable to MACMILLAN oo co 


OFWNCE 209, BEDFORD STREET, STRAND, W C 


~ NON-MAGNETISABLE WATCHES | 


WATCHES which cannot be f MAGNETISED,’’ constructed at 
the recomnfndation of W Crooxss, Esq ,F RS, and as exhibited at the 
Electrical Exhibition, Paris 

lj DENT & CO, Makers of the Primary Standard ‘limekeeper of the 
Royal Observa™ry, Greenwich 

Only Adarei —6x, Strand, sind 34 Royal Exchange, London 

e converted te this solan OO o 








L N R Watches can 
GOLD MEDAL, 
CALCUTTA, 1884 


FR Y S ë e 
ture Cocoa’—Cuas A 


° CaweRon, Analyst for Dublin 
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og BS EXTRACT 
Wineteen Prize Medals Awarded. 
BEST BLACK INK KNOWN. 
| 
| 


Bristol 


DRAPER’S INK (DICHROIC), 
“DIFFERING FROM AN\®HING ELSE EVER PRODUCED 

” Whiting becomes a pleasure when this Ink 1s used It has been adopted 

by the principal Banks, Public omae and Railway Companses throughout 
reland 

It wnitgs almostinstantly Full Black 

Does not c srrode Steel Pens Bk tting-paper may oo applied at the 

Iscleanly to use, and not liable to Blot moment of wrung 


Can be obtained in London, through Messrs BarcLAy & Sovs Farring 
dou Street, W Epwarps, Old Change, F Newsery & Sons, Newgate 
Street, J Austin & Co, Duke Street, Liverpool , and +o be had of al 

Stationers 
BEWLEY & DRAPER (Limited), Dubbn 


64, CORNHILL 


PERILS ABOUND ON EVERY SIDE i 
THE 


Railway Passengers’ Assurance Company 
INSURES AGAINST 
ACCIDENTS OF ALL KINDS—ON LAND OR WATER, 
AND HAS 
RGEST INVESTED [AP[TAL, 


HE LARGEST INCOSE, 
AND PAYS YEARLY e e 


@ THE LARGEST AMOUNT OF COMPENSATION 
Of any Accidental Assurance Company 
hairman—HARVIE M "FARQUHAR, Eco 
Apply to the Clerks atthe Railway Stations, the Local Agents, or 


Wast-Eno Orric@—8, Granp Horer Buworncs, CHARING Cross, | 
orat the i 


Head Office —64, CORNHILL, LONDON, EC 
WILad AM J VIAN, Secretary 


‘THE CHOLERA. 
A HISTORY OF ASIATIC CHOLERA, 


A FROM THE e 
EARLIEST TIMES UNTIL THE YEAR 1876 
By C MACNAMARA. 


Crown Svo, tos 6g 
MACMILPAN & CO. LONDON i 
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LIGHTNING CONDUCTORS 


Exper ence, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is she jest 
of alNlapphances for the protection of every descriptfon of building from the 

destructive effects of érghtning® 


NEWALL’& COS . 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As apphed to all kinds of Buildings and Shipping in all parts of the a 
with unvarying success 1s the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public 


R S NEWALL & CO., 
r30, STRAND, WC , 7, NEW QUAY, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW 


MANUFACTORY—GATESHEAD-ON-TYNE. 
SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7d., POST FREE 


A CATALOGUE OF CHEMICAL APPARATUS, 


A LUUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp , Illustrated with 1,600 Woodeuts 
Most Complete and Cheapest List of Apparatus. 


JOHN | GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C 


SANDERSON & Co., 


Sole Inventors of the Solid Copper Tape 


LIGHTNING CONDUCTOR 


In Continuous Lengths without Joints, as supplied by them to Her Mayjesty’s 

Government and the Colonies, the Itahan Government the Argentine Re- 

public, and other Foreign Governments , the Royal Courts of Justice, Strand, 
the Houses of Parhament, &c 

Chimney Sha‘ts Repaired, Hooped, Raised, Pointed, or Straightened with- 

out Stoppage of Works Lightning Conductors Inspected and Tested by 

Experienced Electricians Electric Bells, Speaking Tules, &c , fitted on 
the most Improved Principles, 

LEADENAAT T HUSE, tor LEADEN HALL STREET, EC 
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FERNS, A SPECIALITY. 


The largest and most pronsdy rofusely ILLUSTRA ED CATALOGUE 
of FERNS ever published, containing much valuable information, many 
Synonyms, nt merous Descriptions, and copious yet simple ‘Hints on 
Fern Culture’ , representrtinve of our IMMENSE STOCK of FERNS, 
which 1s prokably the largest in the World, suitable for STOVE and 
GREENHOUSE cultivation, for OUTDOOR FERNERIES, and 


other purposes 
May be had on application PRICE 1s 


ABRIDGED CATALOGUE OF OVER 1000 SPECIES AND 
VARIETIES POST FREF 


Ww. & J. BIRKENHEAD; 
FERN NURSERY, SALE, MANCHESTER è | 
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A CERTAIN 
REMEDY 


For BAD BREASTS, OLD WOUNDS, and SORKS. Tt 
effectually rubbed on the Neck and Chest, 1t %ures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 

GOUT, RHEUMATISAI, and aul Skin Diseases 1t 18 anequalied, 


SHE “HANSA” e 


Publisted since 1864 1n Bambu is the only ind Sendehi professional parer 
in Germany dedicated exclusively to Maritime Objects Essays, Critiques, 
Reviews, Reports, Advertisements Strict eye hept upon the development 
of Maritime Affairs m every respect Fvery second Sungay one Number in 
gto at least , frequent supplements and drawings Subscription at any time, 
preceding numbers of the yegy furnished subsequently Price res for cR 
months Advertisements 4d ‘a hne widely spread by this paper, considera 
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abatement for ~, 6, x2 months’ msertion Business Qffice Meyer and ®@ 
Dieckmann Hamburg, Alterwall, 28 Edited by W von F RIEDEN NR, 
Hamburg, -\leaander Street & ° z i 
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WANTALS FOR STUDENTS. 

“A, a ON CHEMISTRY By Sır H E RoscoE ànd Professor ScHORLEMMER. 
Vols gnd II —INORGANIC CHEMISTRY Vol I—Non-METALLIC ELEMENTS 2Is Vol II —METALS, 2 Parts. 

e 6185 cab Vol II —Orcanic CHEMISTRY Two Pats 21s each 
GEGENBAYR’S COMPARATIVE ANATOMY A Translation by F J BELp *Revised, 

s with Preface, by Prof E RAY LANKESTER Illustrated 8vo ais 
A TEXT-BOOK OF PATHOLOGICAL ANATOMY AND» PATHOGENES S By 
Prof ERNST ZIEGLER. Translated and Edited by DONALD MACALISTER MA, MD, MRCP Illustrat’ 8vo 
Part I GENERAL PATHOLOGICAL ANATOMY 12s 6d PartII SPECIAL PATHOLOGICAL ANATOMY, Secs I -VIII r2s 6d 


"TEXT-BOOK OF PHYSIOLOGY By Prof MICHAEL FOSTER, M D,E R S Illustrated 8vo. 2%. 

A GREATISE ON EMBRYOLOGY. By F. M BALFOUR, F RS. Ilustrated 2 Vols Bve. 
Vol I 18s Vol IL ais 

THE ELEMENTS OF EMBRYOLOGY By Prof MICHAEL FOSTER, MD? sE RS, aa the 

° es F, M ea FR Sar Spake Edition, Kevised Edited by ADAM SEDGWICK, MA, ‘and WALTER HEAPE.. 

° ustrate rown ovo IOs 


A TET PODE OF PHYSIOLOGICAL CHEMISTRY. By Prof. ARTHUR GAMGEE, 
Illu trated. 8vo Vol I, 18s wl Vol TI wn the rer ° 
ELEMENTARY PRACTICAL PHYSIOLOGY. By Prof TUICHAER FosTER, M DywF 
and] N LANGLEY, MA, FRS Fifth Edition, Cionn vo ys 
A FTEXT-BOOK OF GEOLOGY By ARCHIBALD GEIKIE, LLD, FRS Illustrated. 28s, 
THE FERTILISATION OF FLOWERS By Prof. HERMANN ‘MULLER Translated and 
are by sees W TuHompsoy, Jun, BA With a.Preface by CHARLES Darwin, FRS With Illustrations 
tum vo, 213 "e 
THE STUDENT’S FLORA OF THE BRITISH ISLANDS By Sir J. D HOOKER, 
KCS.I,FRS Globe 8vo, tos 6g ° 
PHYSIOGRAPHY. an Introduction to the Study of Nature By Prof. HUXLEY, PRS. 
With Illustrations New and Cheaper Edition Crown 8vo, 6s 
HEAT By P G Tait, MA, SecR.SE, Professo: of Natura? Philosophy in the Unuversity 
e of Edinburgh Ciown 87o 6s 
AGRICULTURAL CHEMICAL ANALYSIS, A HANDBOOK OF. By PERCY. FARADAY 
FRANKLAND, PhD, B a n : S Founded upon «Leitfaden fur die Agricultur-Chemische Analyse,” von Dr F 
F Krocker Crown $vo 
BER TARY BIOLOGY. By Prof HUXLEY, PRS, assisted by H N Martin, MB, 
D.Sc Crown 8vo. Qs 


. GUIDE TO THE STUDY OF POLITICAL ECONOMY. From the Italian of Dr Luigi 

COSSA Waith& Preface by W STANLEY JEVONS, F RS. Crowngvo 45 6d 

STUDIES IN DEDUCTIVE LOGIC By W STANLEY Jevons,LLD,FRS_ Crown 8vo. 6s. 

MANUAL OF POLITICAL ECONOMY, By Right Hon H. FAWCETT, MP, F RS. Cr. 8vo, 12s, 

ANTHROPOLOGY an Introduction to the Study of Man and Civilisation By E. B 
TYLOR, DCL,FRS With Numerous Illustrations, Crown 8vo. 7s. 6d 

MARINE SURVEYING an Elementary Treatise on By Rev J L ROBINSON Crown 8vo 7s. 6d. 

A MANUAL OF ANCIENT GEOGRAPHY From the German of Dr. H KIEPERT 5s. 


fSsaialID> Wi IE AR YW SCIERNGC E. 
AGRICULTURE By HENRY TANNER, F.R.A.C. 3s. 6d. 
ASTRONOMY By J N Lockver, F. RS. With Illustrations, 5s 6¢2,—Qtestions, Is 6g 
BOTANY By Prof OLIVER, F RS, F.L.S With Illustrations, 4s 6d å e 
CHEMISTRY By Sn HENRY E ROSCOE, FRS With Illustrations, 4s °6d., . 
CHEMICAL PROBLEMS ADAPTED TO THE SAME By Prof THORPE With KEY, 2s 
CHEMISTRY Owens College Junior Course of Practical Chemistry By F JONES Preface 
by Sır HENRY E ROSCOE zs 6d 
QUESTIONS ON CHEMISTRY. By FRANCIS JONES 18m 3s \ o 
EXPERIMENTAL PROOFS OF CHEMICAL THEORY FOR BEGINNERS By Professor 
e WILLIAM RAMSAY PhD, Pott 8vo 2s 6¢ 
ELECTRICITY AND MAGNETISM. By Prof. SILVANUS P. THOMPSON, BA, DSc. 4s 6d. 
ARITHMETIC OF ELECTRIC LIGHTING By R. E Day, M.A Pott 8%0 25 
LOGIC, DEDUCTIVE AND INDUCTIVE By W STANLEY JEVON, FRS 35.64 ° 
PHYSIOLOGY. By Prof HUXLEY, PRS Waith Illustrations *“s 6g —Questions, 1s, 6d 
N P@LITICAL ECONOMY FOR BEGINNERS By M. G. Fawcerr With Questions «2s 6d. 
~ PHYSICS By Prof. B, STEWART, FRS With Illustrations. 4s 6¢—Questiong, 2s 
NATURAL PHILOSOPHY FOR BEGINNERS By I ToDHUNTER, MA, FRS Part I— 


PROPERTIE@OF SOLID AND FLUID BODIES 3s 6d Part II —SOUND, LIGHT, AND Heat oF 6d 


PHYSICAL GEOGRAPHY By A Gzikiz, FR.S. Illustrated, 4s 6d— ; Questions, Is 62 
. CLASS-BOOK OF GEOGRAPHY ByC B CLARKE, M A, FGS, ERS’ With Maps. 3s. 
* OUND an Elementary Treatise on. By Dr. W H. STONE. With Illustrations 3s 6d 
* 7” STEAM an Elementary Treatise on By JOHN PERRY With Illustrations 4s 6d 
-, THE ECONOMIGS OF INDUSTRY. By A MARSHALL, M A.,and MARY P®MARSHALL 2s. 6d. 


° “A SHORT GEOGRAPHY OF THE BRITISH ISLANDS By JOUN RICHARD GREEN and 
oea ALICE STOPFORD GREEN With Maps 3s 6d 
TO aa S MACMILLAN AND CO* LONDON © ee 
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) Az LORD TENNYSON'S WORKS. 


An entirely New Edition, corrected throughout by the Author, completein Seven Volumes, Extra Fcap Svo, price Five Shillings each. 

A bmited number of Coptes are printed on best Hand-made Paper Orders for this Edition will be taken, fo. Sets only, at the 
Arif ios Od per Volume 
. 


The Volumes will be publishec as follows — eee 





Vol * I—MISCELLANEOUS POEMS Ready | Vol V.—ENOCH ARDEN and IN 
Vol II —MIS€ELLANEOUS POEMS Ready MEMORIAM , Ready. 
Vol III+-IDYLLS*OF THE KING Ready | Vol VI—QUEENMARY andHAROLD November 


Vol IV--THE PRINCESS and MAUD Ready | Vol VII —LUCRETIUS and other Poems Decembet 


A NEW STORY BY THE AUTHOR OF “JOHN HALIFAX, GENTLEMAN ” 


” MISS TOMMY: A Medieval Romance. By the Author of “ John 


Halifax, Gentleman ” ‘Ciown 8vo 6s 
‘“ The end, hhe the beginning, and like all that comes between, 1s a piece of fine and truthful imaginative work, :endered 
with wigning and exquisite delicacy and beauty In the course of a long and honourable literary career, Mrs Craik has produced 
nothing mote faultless, and hardly anything, we think, which 1s fuller of captivating grace and unstrained ee than this sketch 
ofthe loving and lovable ‘ Miss ‘Tommy ’ "Spectator 
MR WILLIAM BLACR’S NEW NOVEL 


- JUDITH SHAKESPEARE: A Romance. By Wiii1aAm BLACK, 


- Author of “A Piinkess of Thule,” * Madcap Violet” Three Vols Crown 8vo 315 6g 


«CHARLES LAMB'S, POEMS, PLAYS, AND MISCELLANEOUS 


Ponye With Introduction and Notes by ALFRED AINGER, M A Giobe 8vo 5s 
A NEW HISTORICAL STUDY 


ANNE BOLEYN: A Chapter of English History, 1527-1536. By PAUL 


FRIEDMANN ‘Two Vols Demy 8vo 28s 
ENGLISH MEN OF LETIERS EDITED BY JOHN MORLEY NEW VOLUME 


COLERIDGE. By EH. D. TrRAILL. Crown 8vo. 2s 6d. [Ready October 7 


* ‘NEW BOOK BY THE REV PROFESSOR | FOWLER ` 


- “PROGRESSIVE® MORALITY: An Essay in Ethics.e By the Rev. 


THOMAS FOWLER, MA,LLD,F : A , President of Corpus Chri ti College, and Wykeham Biofessor of Logic m 
the University of Oxfoid Crown 8vo 


THE ANCIENT EMPIRES OF THE EAST. A Series of Essays. 


By A H SAYCE, Deputy-Professor of Comparative Philology, Oxford, Hon LL D Dublin’ Crown 8vo 6s 


MODERN OPERATIONS FOR CATARACT. Being the Lettsomian . 


ae for 1884 . By R BRUDENELL CARTER, FC S, Ophthalmic Surgeon to S George’s Hospital Demy 


MICRO- ORGANISMS AND DISEASE An Introduction into the 


Study of Specific Micro- ~Organisms By E KLEIN, MD,F.RS With 108 Enmavings Fcap 8vo 4s 6d 
[Fests cady 
TEXT-BOOKS FOR STUDENTS NEW VOLUME 


A TREATISE eON ORE DEPOSITS. By J. ARTHUR PHILLIPS, 


FRS; VPGS,*# t S, M Inst CE, Ancen Elève de PEcole des Mmes, Pans , Author of ‘A Manual of Metallurgy, i 
‘¢ The Mining and Metall gy of Gold and Silv ver,’ &c With numerous Illustrations Medium 8vo 255. 
“Nb man hass fiom his vast expelignce an all paits of the woild whee metalliferous mines aie explored, “possessed a larger 
amount of knowlgige than Mr Phillipsynd this knowledge he has brought to bear on the mquiry in question ”"—Athenaum® o 


BESEASES OF FIELD) AND GARDEN CROPS, chiefly such as 


are caused eby Fung: By WORTHINGTON G SMITH, FLS,M AI, Member of the Scientfic Committee $f the 
RHS  Witherg3 Ilustrftions Drawn and Engraved fiom Nature by the Author Fcap 8vo 4s 6d 
s “It gives irethe most intelligible manne: a1 eport of the progress made m the discovery of diseases of crops and protecion 
rom insects, and cannot fail to be of gieat value °—A gy cultural Ecodomist 
‘Ph Smith writes witheexperience as a microscopic observer, 1a1e ability as a descriptive wiiter, diaughtsman, end enerayel ; 
and the consequence is that we hbav8®in him all the qualifications needed for the work he has here performed We strongly 
recommend our readers to procure this httle book ”—Ag7 zeultusal Gazette è 
MACMILLAN’S CLASSICAL SERIES NEW VOLUME 


XENOPHON. — OECONOMICUS. Edited, with Introductiqn, 


Explanatory Notes, Cnitical Appendix, and Lexicon, by the Rev H A HOLDEN, MA,LLD, formerly Fellow of 
Titty College, Bre Fcap 8vo ós 
MACMILLAN’ S ELEMENTARY CLASSICS NEW VOLUME, 


C Æ S'A R—INVWASION OF BRITAIN. Adapted for the Use» ọf 


Beginners By W WELCH, M A,anl C G DUFFIELD, M A, Assistant M&sters at Cranleigh Seon (With Notes, 


9 exer cises, and Vocabularies 18m0. Is 6d é 
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.., ASTRONOMICAL TELESCOPES. 


ss FINEST POSSIBLE QUALITY 
2zih, Wray Lens, best mounting, &c, &c £5 o | 34: Wray Lens, best mounting, &c, &c* #15 15 





2duf, de do do £7 10 | gin do do do e ° £25 o. 
3in do do. do #2 10 | 4din do ado do 40 o 
THE STUDENT’S EQUATOREAL, sith 3}:n lens, our own make, 3 Eyepieces, &c , Equatoreal Stand Alez%2 o 
° New Illustrated Catalogue 3 stamps 7 : 
e THE “SOLARGRAPH,” a Photograph > Camera, with Instantaneous Shutter, and an adaptor to fit it to any 
telescope for Photographic Solar Spots, &c , complete f2 2 9 
e“dE MERVEILLEUX ” 4 plate, complete diy plate apparatus AI Jr 0 


“LE MERITOI RE” 4 plate, complete cry plate apparatus, double rising front, swing back, tack to foces, &e , &e £I "11 °6 
-THE “INSTANTOGRAPH, ° with best lens, instantaneous shutter, screw motion to tail board, and va? recent 


pre Yement {2 2 0 


Illustrated Photo Catalogue 2 stamps 
J. LANCASTER & SON, MANUFACTURING OPTICIANS, BIRMINGHAM 


The REMINGTON “Perrectep” TYPE-WRITER. 


M 2 7 a 
A MACHINE to supersede the pen for manu- M0 BEES Bo Ou EEC WRITER The fies ‘Tuesday, September 11, 1883 

script writing, Correspondence, &c , having twice ~ : “The chief use of the type-writgr may be 
the speed of the pen, is always ready fo” use, said to be for busts, correspondence, for 
simple in construction, not hable to get out of rapid and legible ccpving, as Jor the transcpp- 
order, easily understood It ts used in Gevern- e NR, tim of short-hand notes and ẹ the prepara- 
ment Offices, and by Merchants, Bankers, Law- Grias rae tion of manuscript fur the press or for re- 
yers, Clergymen Doctors, Scientisis, &c es: fii se VISION 8 i 

Che other advantages of the machine, those TE ieee TL Eimer eta “In the preporation of manuscript for re- 
for which chefly I personally value and em- Ral Skea i GTN) E visior or for th® press, the advantages of the 
ploy it, are worthy of a moment’s considera- “ie Se $ type-writer over the pen are very decided 
ton Its work in my hands is about twice as 41 E \ There ıs first, the greater rapidity of produe-e 
rapid as that of a pen, and became so after a 1 \ 
fev weeks of practice, I have worked the N 


+ At, i : - : 4 
af ie A, fon, and next, the superior quali ef the pro- 
machine for eight consecuti e hours without more 


duct lhe work of the type-wrte® ıs fairly 
===) comparable to a printed proofs and may be dver-~ 
than ten minutes’ interruption and at the end E 
of that ume my hands were not conscigus of the 


looked and revised with the same facility, any 
necessary alterations geing made by interlinea- 
least fatigue Every writer 1s aware that the 
same thing cannot be said with regard to the 


tion with a pen Manuscript produced 
Ben ROBERT BRUDENELL Carter, F RCS, 
Ay » 








almost precisely the condition in which it will 


° | REDUCED PRICES, finally appear sf 
BEEMAN & ROBERTS, Sole Agents, 6, King Street, Cheapside, London, . 


WALL PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, ° 
ARE. THE ORIGINAL MAKERS OF 
ARTISTIC WALL PAPERS, Guaranteed Free from Arsenie, ° 
Soje Address—rro, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 


May be ovtained of all Decorators Special Prize Medal, Sanitary Institute 
Award of Mertt International Medical and Sanitary Congress Silver Medal, National Health Society, 1883 


Ss... WW. STOTE.. 
In Casks, 12/6 per 9 gals In Bottle, 3/8 per doz Impi Pts* 


* Bottles charged 2/- per doz, and allowed at the same rate if returned, but ther £ 
must be paid for with the Beer ° 
2 Neituer sugar, saccharum, nor any of the many new Brewing Materials are used tn § 
ir] the manufacture of the “S N” Stout, it is Brewed entirely from the finest Malt and 
ty Hops, it 1s, too, mere hopped than Stout 1s generally, opto ARN being very @ 
Wey nutritious, if is an eacellent Tom and particularly suited for nvahds, la nursing, or N 
y anyone requiring a good strengthening beverage It is a ‘* SoundeNutritious” Tonic, 
and very much recommended by Medical n en 


WALTHAM BROTHERS, n 
THE “HALF GUINEA” ALE RREWRERY LONDON, SW 


" EKARVE YW AND PEAK, .' 


e [By Apparntment to the Royal Institution of Great Britamn,] . , 
j SUCCESSORS TO W. LADD & CO., `; 


e “BEAK STREET, REGENT STREET, LOWDON,°W. 
MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSBS FOR 
, š SCHOOLS, COLLEGES, OR PRIVATE RESEARCH.: , 

SIP EXHIBIT AT HEALTH EXHIBITION, EDUCATIONAL SECTION, ROYAL ALBERT HALL 


by the type-wnter ought to go to the printer in 
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s e ILLUSTRATED CATALOGUE, PRICE” SIXPENCE 
SEEK <a 
Prifted by R Cray, SonS, AND Taw.or, at 7 and 8, Bread Street Hid, Queen Victerza Street n the City of Lonften, and pubhshed by 

, Macwitian Ayp Co, at the Office, 29 and 30, Bedford Street, Covent Garden —Tuurspay, Dctober 2 1884, ° 
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MEE A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
> ‘ To the solid ground & 
` i Of Nature trusts the mind which builds for aye,” —WORDSWORTH ä 
e No 780, VOL. 30] THURSDAY, OCTOBER ọ, 1884 [PRICE SIXPENCE 
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RegB&tered as a Newspaperat the General Post Office] 
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* SECOND TO NONE. 


JAMES BROWN, 


76, St Vincent Street, Glasgow 





° Detailed Price Lists@f Field Glasses, Magic Lanterns, &*¢ , on 
è Application 
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CUTLERY 
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SPECIAL 


DETAILED LIST 
FREE 
e 
OXFORD STREET, WEST END, AND 
MANSION HOUSE BUILDINGS, CITY, 
LONRON. 
MANWACTORY—The Royal Plate and Cutlery Works, SHEFFIELD 
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HOW TO 


FORETELL THE WEATHER 


WITH THE 


POCKET SPECTROSCOPE. . 


BY 


F. W. CORY°M RCS, É R.M.S,. &c. 


f WITH TEN ILLUSTRATIONS, 
PRICE 1s IN PAPER COVERS, OR 1s 6¢ CLOTH 


BINDING 





CHATTO & WINDODS, 
PICCADILLY, LONDON, W, 
AND ALL BOOKSELLERS 


N'S WEBB’S | METEOROLOGICAL INSTRUMENTS. 
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NEGRETTI & ZAMBRA, “o 
Opticians and Scrertirfic Instrument Magers 
To Her MAJESTY HE QUEEN, z e., 


HOLBORN VIADUCT, ; 
45, CORNHILL, & 122, REGENT STREET, LONDON, °°. 





LARSHIPS, value 420 each, will tahe place simultaneously in the Seciety’s 
oe) and at such Schools as have Candidates on NOVEMBER ir 
and 12 

Entries close on OCTOBER 15 

Copies of the Regulations may be had or application to 

12, Hanover Square, London, W @ H M JENKINS, Secretary 


HOME TUITION, LONDON &SUBURBS 


—STUDENTS desiring Instruction m Classics and Mathematica attended 
at their own houses by a High Wrangler, MA Trin Coll, on very 
reasonable terms — X , 9, Dorville Cuescent, Hammersmith 


ASSISTANT in a PHYSICAL LABORA- 


TORY —WANTED, a MECHANICAL ASSISTANT at the Caven- 
dish Laboratory, Carflbridge, accustomed tœ Physical Apparatus and to 
the use of Tools Some skill m Glass blowing desirable Salary £rro 
per annum Applications to be made m Writng to PROF LORD 
RAYLEIGH, Cavendish L&boratory, Cambridge 


KING EDWARD VI.S SCHOOL, BERK. 


HAMSTED, HERTS, 28 miles from Euston -27 School Scholar- 

ships four Exhibitions from the School waboratory, heated 

So ines Bath, Fives Courts, &e sof per Annum —Address, Hrap 
ASTER 


SCIENCE AND ART DEPARTMENT 


so PER CENT GRANT FOR THE PURCHASE OF STANDARD 
COLLECTIONS AND APPARATUS FOR 1EACHING GEOLOGY 
AND MINERALOGY NEW LISTS and FORMS on which the 
Apphcation 1s to be made supphed by 


THOMAS J DOWNING 
. Geologist, ©% , 
38, WHISKIN STREET, LONDON, EC (over Quarter of a Century) 


Cc. D. AHRENS, 


PRISM WORKER AND PRACTICAL OPTICIAN, 
36, GREAT RUSSELL STREET, LONDON, WC 


SPECIAL NOTICE—Sce the New Polarising Prism 

Can be used over any A & B Eyepiece Strongly recommended for Lantern 

Work, wili®take in any Object Also see the New Erecting Microscope 

Any Obyect-Glass@nd any Eyepiece can be used withit Itis the only way 

of seeing the Objects in their mght shape and form Maker of the Largest 

Nicol Prisms in existence for the Late W Spottiswoode, Esq, PRS, &c, 
&c , ar@i for Beank Crisp, Esq , LLB,BA, &c, & 
TRADE SUPPLIED WITH PRISMS 


° HOW & CO’S *® 
Geological Transparencies for the Lantern. 


Descriptive Catalogue on Application. 
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COMPLEIE TOURISTS’ OUTFITS EVERY REQUISITE 
New Il'ustrated Price List 6d Address the MANAGER . 
yO C n aeaa 


SKELETON OF FROG garefully pre- 


pared, 4s , post free 
E WADE WILTON Northfield Villas, Leeds 


DIAMONDS IN MATRIX. 
R C NOCKOLD, Diamond ana Onental Stone Cutter and Dealer, has 








on Sale Specimens of the above, also Cut Precious Stones ın all Colours 5 


Precious Stones v@lued agd bought 
FRITH STREET, SOHO 


SCIENTIFIC ART. 


LECTURE ROOM DIAGRAMS (Chemical, Physical, Geological 
Archeological, Biological, &c ) of any required scale in blach and white or 
coloured, with reference letters or printed descriptions 


Also, DRAWINGS on WOOD and the LITHOGRAPHIC STONE for 
Scientific Works, carefully and neatly executed by 
W S DUNCAN, SCIENTIFIC ARTIST, 
Teirace, Bayswater, W 


CHEAP PHYSICAL APPARATUS 


ELEMENTARY INSTRUCTION eIN THE, EXPERI- 
MENTAL SCIENCES 7 
Teachers m want of Apparatus for performing @apeiiments to Illustrate 
the Prmaples of the Physical Sciences are r@erred for infermation to 
“GRIFFIN’S CATALOGUE FOR S@HOOLS AND COLLEGES ” 
Price 32 Post Free 
Siath Edition, entwely Rewntten, and Prices Reduced to Date 


JOHN J GRIFFIN & SONS, 22, GARRICK SIREE1, Wwe 
MINER&&0GY AND Se = 
SPECIAL and TYPICAL COLLECTIONS for Students, Lecturers, 
Museurs, &c Evesy Requisite for Practical Work ‘Rhe largest Stoch and 
greatest vartety in London of Rock S¥®cimens and @ock Sections for Micro- 
scope Collections and Single Specimens All nampa are carefully 


authenticated Prof James Geikie says “These are te lnrgest and best 


cut sections made by any one in England ” è 
New Catalogue of Mineral Specimens grranged for selection of, Single 
Specimens, &c, with Prices @@New Lists of Prices of Collections, Rock 


Sections, Apparatus, &c , of 


JAMES R GREGORY, » 


88 CHARLOTTE STREET: FITZROY SQUARE, LONDON, 
NOTICE OF REMOVAL. 


° THOMAS Ð. RUSSELL, 
Late of ESSEX STREET, STRAND, 


I2, 














22, Delamere ° 
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UNIVERSITY COLLEGE, DUNDEE 
3 « 
The WINTER SESSIQN will begin on MONDAY, October 13 LIVI N G ú X PEG | METS FO R T H E M IC ROSCOP E ' 
All Departments, comgrising both Day anc Evening Classes, are open to GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
Both Sexes on the Same Ierms he Laboratories are equipped with every | THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 
ay Vesa E EE and Special Facilisies are offered for | who has last week sent to his subscribers Hydrodictyon utncul&tum, with 
i ong. g z 
to om ee oe ea rics z, ‘cu Poinbunh for eens rear ae We ee nas, ‘ erophyili® Falana 
e The various Courses tre suitable for the Deg-ee E aminanons of (he cornuta, Cristatella mucedo, Leptodbra hyalina, Polyphemus pedigulus , also 
Unperiy of London, and or the . LA Certificate of St Andrew's Bolen prea Deere and other Specimens for (Huxley and? Masti’s) 
he Calendar t : > . 
sellers, or from the Undersigued, SE Bae Post ne kad Hom she Beer me Announcements will be made in ths place of Oiganisms T B is 
SHIELL & SMALL, Secretaries SEPPIYIDE . °? 
me Specimen Tube, One Shilling, post free. ° 
.'C CAT H IN G FOR MATRICULATION Twenty-six Tubes it. course of Six Months for Subscription of LI WwW eè 
SCIENCE EXAMINATIONS —Apply to EDWARD AVELING, or Luelce Tubes for ros 6@ 
D Sc , fellow of University College, London, sg Great Russell Street Portfolo of Drawings, Ten Partsgxs each ° 
roai a- aian Po Work eba the past year 
® forty eight out of fifty six of Dr Avetina’s Pupils d the Examina- . 
tions for which they entered b EDWAR D WAR D, 
3 Preparer of Microscopie Shdes and of Mounting Megra 
BIOLOGY WHOLESALE AND RETAIL, ¢ ” 
Mr J J PARKER will give a Course of 30 Lessons in ELEMENTARY 249, OXFORD STREET, MANCHESTER » 
e BIOLOGY on FRIDAY EVENINGS, at the City of London College, (Nearly opposite Owens College) e 
White Street, Moorfields, E C Fee zs 6a Specialhitty—-SLIDES OF VOLCANIC ust fom the Krakatoa Eruption, 
er ee ee e a xs each, Post Free, xs 2 
MICROSCOPIC OBJECTS FOR HI RE, UNMOUNTED OBJECTS FOR AMATEURS IN SERIES AT 25 EACH SERIES 
Histological, Botamcal, Geological, by tae best Mounters Let out on List o}. Application 
Tor mo eme terms Particulars of B Wers Dalmam Rord, 
orest Hı 
a a ae or aie nee aes A GREAT BOON TO AMATEURS. ° 
ROYAL AGRICULTURAL SOCIETY OF Photographic Apparatus and Materials of the Highest Quality Supplied 
ENGLAND at City Prices from 
AURO ORAL EC RON THE PHOTOGRAPHIC ARTIST'S STORES, ' 
The E f TRY 43, CHARTERHOUSE SQUARE, EC 
e Exammation of Candidates for the SOCIETY'S JUNIOR SCHO- Close to Aldersgate Station) 2. 
£ ry 


ae WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
© AND MINERALS 


z eè HOW & CO’S POCKET MICROSCOPE J AMP, 8s 6d 
+ ® MICRO-PETROLOGY,—Sections of Pitchstones, Obadtans, Granites, 


8 
Has removed hts extensive Collections of Geological, Petrological, Minera- 


logical, and Micros@pical Specimens to more convenient Premises at 


d 
Syenites, Diorites, Gabbros, Dolerites,@Basalts, Tacnylites, Trachytes WGATE STREET, near the New Generg] Post Office Address— 
e Andenes Porphyrntes, Rltychtas, Lavas, Ashes, Gneass, Schists, Lime 78, NEWGAT THOM A&D RUS LL es 
a @stenes, &c price xs 6d each, e T z TE STREET, LOND ON EC - 
e JAMES HOW & CO, 73, FARRINGDON STREET, LONDON, 78, NEWGA F Ep ; R : 
s*a ry å 
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Mess STS. MACMILLAN & 00S NEW BOOKS, - 


nt LORD TENNYSON’S WORKS. = 


An entirely New Edition, corrected thoughout by the Author, completein Seven Volumes, Extra Fcap 8vo, price Five Shillings esch. 


k ° A hmited number of Coptes are printed on best Hand-made Paper Orders for this Edition will be taken, for Sets only, at the 


72g of tos 6d per Volume Vols I toV now ready Vol VI, Nowmber , Vol VIT, December ewe, 
Vol I,®*MISCELLANEOUS POEMS Vol V--ENOCH ARDEN and IN 4 
Vol I*—MISCELLANEQUS POEMS MEMORIAM 


Vol III --IDYLLS OF THE KING Vol VI--QUEEN MARY and HAROLD à 
Vol IV—THE PRINCESS and MAUD | Vol VII —LUCRETIUS and other Poems ° 


S A NEW STORY BY THE AUTHOR OF “JOHN HALIFAX, GENTLEMAN ” 


MISS TOMMY: A Medieval Romance. By the -Author of “Johns 


Halifax, Gentleman ” ‘Crown Svo ós 
‘ The end, like the beginning, and like all that comes between, 1s a piece of fine and truthful imaginative work® rendered 
with #inning and exquisite delicacy and beauty In the course of a long and honourable literary career, Mrs Craik has pioduced 
othing moie faultless, and hardly anything, we think, which 1s fuller of captivating grace and unstiained pathos than this sketch 


of the lowmg and lovable ‘ Miss Tommy ° -Spectator 
MR WILLIAM BLACK’S NEW NOVEL 


JUDITH SHAKESPEARE: A Romance. By Wii114m BLACK, 


i Author of “CA Piumcess of Thule,” ‘Madcap Violet” Three Vols Crown 8vo 315 6d 
: e NEW BOOK BY MR PHILIP GILBERT HAMERTON 


HUMAN INTERCOURSE. A Series of Essays By PHILIP GILBERT 


HAMERTON, Author of “ Thoughts about Art,” “ Etchers and Etching,” & Crown 8vo 8s 6g 


CHARLES LAMB’S POEMS, PLAYS, AND MISCELLANEOUS 


ESSAYS With Introduction and Notes by ALFRED AINGER, M A , Editor of the “ Essays of Ela ” Globe 8vo * 5s 
A NEW HISTORICAL STUDY 


_ ANNE BOLEYN: A Chapter of English History, 1527-1586. By PAUL 


FRIEDMANN eTwo*Vols Demy 8vo 28s 
ENGLISH MEN OF LETTERS EDITED BY JOHN MORLEY NEW VOLUME 
e 


COLERIDGE. By H. D. TRAILL. Crown 8vo. ° 2s. 6d. 


NEW BOOK BY THE REV PROFESSOR FOWLER ° 


PRO GRESSIVE MORALITY: An Essay in Ethics By the Rev 
THOMAS FOWLER, MA,LLD,FSA, President of Corpus Chri ti College, and Wykeham Professor of Logic m 
the University of Osford Crown Svo 5s 


THE ANCIENT EMPIRES OF THE EAST. A Series of Essays. 


By A H SAYCE, Deputy-Professo. of Comparative Philology, Oxford, Hon LL D Dublin Crown 8vo 6s Ẹ ae 


MODERN GPERATION S FOR CATARACT. Being the Lettsomian 


e T for 3884 By R BRUDENELL CARTER, F CS Ophthalmic Smgeon to St George’s Hospital Demy 


MICRO- ORGANISMS AND DISEASE. An Introduction into the 


Study of Specific Micro-Organisms ByE KLEIN, MD,F.RS With 108 Engiavings Feap 8vo 4a 6d , 
TEXTBOOKS FOR STUDENTS NEW VOLUME 


A TREATISE ON“QRE DEPOSITS. By J. Arrmur Purceres,. 


>e FRS, ‘VP Gé,FCS,M Inst C E , Ancien Elève de PÉcole des Mines, Paus , Author of “A A 
“ The Mining and Metallurgy of Goldand Silver,” &c With numerous Illustrations Medium 8vo 25s 
‘No man has, dom his va@ experience in all parts of the world where metalliferous mines are expRied, possessed a larger 
è amount of knowledge than Mr Phillips, and this knowledge he has brought to bear on the inquiry in question ”—Ashenaum 


DISEASES OF FIELD AND GARDEN CROPS, chiefly such as 


"are caused by Fung? By WORTHINGTON G SMITH, FL.S,M ATI, Member of Ale Scientific C}mmittee of the 
RHS With 143 Illustrations, Drawn and Engraved from N ature by the Author Fcap 8vo d 

=‘ It gives in the most intelligible manner a r eport of the progress made ın the discovery of diseases of crops agd pi@ection 
rom insects, and cannot fail to be of great value "—A ey reuliuial Economist 

“Mi Smith wites with expeiiente as a microscopic observer, 1are ability as a gesciiptive wiiter, drawghtsman, and engraver ,# 
and the consequence is that we have in him all the qualifications needed for the work he has here performed We stfongly 
recommesd ow: readers toyprocuie this little book ”—Agricultural Gazette 

BACMILLAN’S CLASSHCAL SERIES NEW VOLUME 


XENOPHO Ne — QOECONOMICUS. Edited, with troduction, 


Explanatory Notes, Critical Appendig, and Lexicon, by the Rey. H A HORDEN, MA,LL x » formerly Fell fF of, j 
Ld 


e Tumty College, Cambridge Fcap 8yo 6s S i 
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s W. SWAN SONNENSCHEIN AND CO., PUBLISHERS. . 


Tez Day ıs Pubjished, the First Section of Messrs Sedguick and Heathcote’s Edition of Prof W Clauss 


ELEM: W TARY 


8vo Cloth eos 6¢ 


HANDBOK OF AGRICULTURE By R.Ewing Wiıth Preface by Prof John Scoft » 


° *1%fp Cloth 6d 
“ Every sentence 15 as full of pith as it as possible to achieve 


Ire THE CRUISE OF H 


Waters By R W COPPINGER, M D Graff Surgeon) 
extra, gilt edges 9s 6d 


2 FLOWERS AND FLOWER-LORE. 


8vo Cloth extra, gilt top ros 6d 
Contents ~The 


TEXT-BOOK OF ZOOLOGY—PROTOZOA TO INSECTA. 
è With Several Hundred Woodcuts by Piof Claus $ 


Early ın October will be Published Ma Stallybrass s Edttron of Piof Hehws a e 
HISTORY OF CULTIVATED PLANTS AND DOMESTIC ANIMALS.» 


THE DYNAMO How Made and How Used 


Iilustr&ated Crown’ 
[This day e 


By S R. Bottone 


Though the bulk 1s small, every thing ts there "-~Practical @eacher 
SECOND AND CHEAPER EDITIONS are Ready This Day of 


MS “ALERT” in Patagonian, Polynesian, and Mascarene 


Illustrated with Drawings by F Nortu, R N , and theAuruor Demy 8vo 


By Rev Hilderic Friend Illustrated Demy » 


s 
eo ? 


Cloth 


Fury Garland—F-om Pixy to Puch—The Virgin’s Bower—Bridal Wreaths and Bouyuets—Garlands for Heroes MAd Saints— 


Tra ditions about Flowers—Proverbs of Flowers—The Seasons—T he Magic Wand—Superstitions about Flowers~-Curious Beliefs of Herbalists—Sprigs and 
Sprays 1% Heraldry—Plant Names--Language of Flowers—Rustic Flower Name:—Peculiar UsagesWitches and therr Flower-Lore 


W SWAN SONNENSCHEIN & CO, Paternoste: Square 








POPULAR SCIENCE 


NATURAL HISTORY. 
Its Nature, Homes, 


THE HONEY BEE 
and Pioducts By W H HARRIS, BA,BSc With 
Enghty-two Illustrations Ciown 8va 5s Cloth boards 
This book is written by a well known and successful bee keeper It gives 
in an interesting ind popular way all that is hncwn about the habits and 


nature of bees It 1s also intended as a practical guide for bee-keepers and 
the Intest information about the methods, naks, and profits of bee-Leeping will 


be found init 
ANTS AND THEIR WAYS By the Rev 


W FARRAN WHITE, MA, Vicar of Stonehouse, 
Gloucestershire e With numeious Illustrations and a Com- 
plete Last of Genera and Species of tne British Ants 55 
Cloth boards 
“We can safely promise to all who have not read it that a great treat isin 
store for them when they do "Standard 
“ Will be of great assistance to any entomologist wishing to commence the 
study of our native ants, while as an interestirg solume for the general 
readei, or as a gift-book for young people with 1 taste for natural history, ıt 
may be recommended as among the very best of its kind ”—Nature 
By 


ELECTRICITY AND ITS USES 


JOHN MUNRO, of the Society of Telegraph Engmeers 
and Electricians With numerous Engiavings Ciown 8vo 
3s 6d Cloth boards 
«We have here a popular but clear and correct account of electrical science 
in all its various branches A work of this king was greatly needed ”— 
Journal of Scrence 
‘More correct than 1s usually the case with attempts to popularise 
science’ —Afctricran 
“The work 1s eatremely well got up, and the dagrams are far above the 
average ”— Schoolmaster 


ë piani 
THR RELIGIOUS TRACT SOCIETY, 
LOYDON 56, PATERNOSTER ROW, anp 65, ST PAUL'S 

* *CHURCEYARD 


By C J WOODWARD, B Sc 


ARITHMETICAL PHYSICS 


Partia ~ACOUSTICS, LIGHT, AND HEAT 
Price Two Shullings 


e PARI Ha MAGNETISM AND ELECTRICITY 
Price One Shilling 


Similar in plan to the Agthor’s tt Antometica Chemistry * Concise ex- 
plandions followed by numerous graduated exerz es 


London SIŅPKIN, MARSHALL, & CO 
Just Pubhshed, 


GEQLOGY” OF WEYMOUTH, PORT- 
LAND, AND COAST OF DORSET, RROM SWANAGE TO 





SS 


e 
BRIDPORT ON THE SEA with Archzological and Natural History 


Notes BY ROBER@ DAMON, F G S New and Enlarged Edition, 
Tlesgeted Price ss „Or with Geological Map and extra Plates 7s 6a 
ost Feee 


> R E DA@ION, We mouth 
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THE VICTORIA UNIVERSITY e 


THE OWENS COLLEGE CALBNDAR 
for SESSION 1884 85 Price 3s , bywpost, 3s 62 e 
Manchester J E CORNISH London MACMILLAN &CO œ» 

ae eh lh O E Mactan eer ee eS et te 


HANDY VOLUMES FOR TOURISTS AND THE LIBRARY 


PHILIPS’ 
COUNTIES OF ENGLAND 43 Maps, with Index 
Cloth, 3s 6d ee 

Uniform with the above 
COUNTIES of SCOTLAND 32 Maps, with Irdex 
COUNTIES of IRELAND 33 Maps, with Index 3s 6g 
NORTH and SOUTH WALES 16 Maps, with Index 2s 6d 


London GEORGE PHILIP & SON, Fleet Street, and all Bookselleis 
AUTOTYPE PHOTOGRAPHIC BOOK 


Cron 8vo, 


3s 6a 


ILLUSTRATION. g 


ADVANTAGES 
ist ‘They present Faithful Representations of the Subjects 
2nd Printed on the paper of the Book itself, mounting not required 
grad For Editions of 1000 and under they are cheap 
Erp oyed by the Trustees of the British Museum and by the Learned 
Societies , lso by many of the leading Publishers 
Amongst the iVorks recently done, or at present in the press, may be 
cited Lady Brasseys ‘Tahiti’, Prof Gardner's ‘Lhe Types of Greek 
Coins”, Holtzapffell’s ‘Practice of Ornamental Turning”, eAudsley’s 
" Ornamental Arts of Japan”, Lockyer's “Spectral Amalysis” , Burgess’se 
“ Archzeological Survey of India, “Samuel Palmer a Memoir ” 
Of this last work the Atženæum says ==“ This book 1s admirably illus 
ete by fourteen autoty pe repraductions from lovely and characteristic sepia 
rawings 


FOR THE e 
ARTISTIC HEGOA d TION OF THE HOME, 
Ir THE , 
AUTOTYPE FINE ART GALLERY, 
74, NEW OXFOR® STREET 
(Twenty Doors West of Mudie’s Library) 


SPLENDID COPIES OF THE OLD MASTERS, 
From the most celebrated Galleries of Furope 
REPRODU€TIGNS OF MODERN PAENTINGS 
From the Luxembo i ‘The Salon,” Royal Academy, Re 
FACSIMILES O€ TURNER'S “LIBER STWDIORUM,” a= 
COPIES OF REYNOLDS, GAINSBOROUGH, LAWRENCE, 
And rare gvorks from the Print Room, Brittsg Museum, 
An ILLUSTRATED PAMPHLET, gh Press Notices from the Trmes, 
Atheneum, Academy, Portfolio, Art Journal Sec , free per Post 


Fine Art Catalogue, 124 tages, price Sixpence, Mee per Post 
THE AUTOTYPE COMPANY, œ 
74, NEW OSFORD STREET, WC . 


MINERALS AND*STONE 
IMPLEMENTS 


© 
MR BRYCE WRIGHT @egs to call th® attention of his Clients and the 
Public to his large Series of 9 
MINERALS AND STONE IMPLEMENTS, 


from which single specimens can be selected” 
lenentary Collections of Mmei@ls, Fosstisgafld Rocks from 4x upwards 


N B —Lkese Collections obfined the Prise Medal, 1862 
GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION 


BRYCE-WRIGHT, í 

Aine alogist and Expert in Brecious Stones, 

204, REGENT STREET, LONDON, W $ 
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SUBSCRIPTIONS to «é NATURE.” 
s d 


Yearly 
Half-yearly E y 14 6 
Qta te:ly 7 6 
To the Wnked States, the Continent, and all places 
within the, Postal Union — 


28 o0 


Go s d 

A Yearly 30 6 
FHalf-yearly : . I5 6 

© e Quarterly : 8 o 


CHARGES for ADVERTISEMENTS. 


Three Lanes meColumn 2s 6d od per Line after 
% 8 


d 

One-Elghth Page, or Quarter Column . o18 6 
Quarter Page or Half a Column I 15 0 
Halla Page, or a Column 3 5 0 

e YVhole Page 6 6 a 
Rost Office Orders payable to MACMILLAN & CO 


OFFICE 29, BEDFORD STREET, STRAND, We 
| HATHORN, DAVEY, & C0., 
LEEDS. 








tee 


DOMESTIC. MOTOR 


(DAVEY’S PATENT) 


The most econom.cal sma moto. foi 
pumping wate: and diiving small machinery 
Cost of fuel one farthing per horse power per 
hom 


PRICES FROM £30 AND UPWARDS 
darie on Application 

= H. & E.J DALE, 

|] MANUFACTURING OPTICIANS 
AND ELECTRICIANS 


PATENT MULTIPLEX CAMERA to carry 
13 Dry Plates 
A PERFECT APPARATUS FOR TOURISTS 
(Cheaper and better than Double Backs) 
e  Vtlustrated Circular Post Free 


Complete Photogiphic Sets of High Quality, 
A with Multiplex Camera, from 45 5s 


è Illustrated Catalogue, 4 Stamps Electric 
= 5 @-ttalogue (roo pages), 4 Stamps 


Prize Medal, ee 26, Ludgate Hull, London, EC 
SECOND EDITION, 


~  GRIFFINAS 
CHEMICAL HANDICRAFT. 


PRICE 4s 7d, POST FREE 


A CATALOGUE OF CHEMICAL APPARATUS, 


tLLYUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp , Illustrated wR 1,600 Woodcuts, 
o Most Complete and Cheapest List of Apparatus 
JOHN |! GRIFFIN anp SONS, 2% GARRICK STREET, 
* TONDON, We 
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re e RNa EE at ETERNAL 
HOLLOWAY PILLS ipni 
i yh J BENET ety “ a à nt ` z MEDICINE? 
13 a Certan Cue for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of®the BLOOD, 2 
Powerful Invigorator Qf the System, ın cases of WEAKNESE 
AND DEBILITY, and is unegualléd in Female Complaints, 
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LIGHTNING CONDUCTORS 


Experience, accumulated since the time of Benjamin Franklin, proves? 
conclusively that a Conductor made of Copper of adequate size 1s the test 
of allappliances for the protection of every escniptiog of building from the 

destructive effects of lightning ° 


NEWALL '& CO’S . 


PATENT 


COPPER LIGHTNING CONDUCTOR, , 


As applied to all kinds of Buildings and Shipping ın all parts of the world, 
with unvarying success, 18 the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered tothe Public 


R S. NEWALL & CO., 
130, STRAND, WC , 7, NEW QUAY, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW + 
MANUFACTORY—GATESHEAD-ON-TYNE, , 


SANDERSON & Co., 


Sole Inventors of the Solid Copper Tape 


LIGHTNING CONDUCTOR 


{n Continuous Lengths without Jornts as supplied by therm to Her Majesty's 

Government and the Colonies, the Italian Government the Argentipe Re- 

pubkc, and other Foreign Governments , the Royal Courts of Justice, Strand, 
the Houses of Parhament, &c 

Chimney Shafts Repaired, Hooped, Raised, Pointed, or Straightened with- 

out Stoppage of Works Lightning Conductors Inspected and ‘lested by 

Experienced Electricians Electric Bells, Speaking ‘lubes, &c , fitted on 
the most Improved Principles 

LEADENHALL HOUSE, ror, LEADENHALL STREET, EC 


MINERALOGY AND GEOLOGY. 
Just recetved from Japan, 


SOME MAGNIFICENT SPECIMENS of STIBNITE, single Crystals 
ro inches and 12 .nches long, also Groups from 8 inches to 24 inches in size 
Lhe Afines be ng now closed, no further consignments may be expected 
Also SINGLE CRYSTALS, and SMALL GROUPS of the NEWLY 
FOUND HERDERITE from MAINE, US A, SHERRY COLOURED 
LOPAZES, SIBERIA EMERALD on MATRIX, fine MANGANITES, 
GALENAS, CALYBIL ES, KONSBERG SILVERS, and very large 
Cesta s of KEILHANITE 

A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the 
same 

Lists on Application Haminers, Chisels, and Hammer Straps 


PRIVATE LESSONS AND EVENING CLASSES 
BLOWPIPE CASES AND APPARATUS Catalogues free 
SAMUEL HENSON, 


277, STRAND, LONDON, 
Ofposite Norfolk Street 


FERNS, A SPECIALITY. 


The largest and most profusely ILLUSTRATED CATALOGUE 
of FERNS ever published, contatning much valuable information, many 
Synonyms, numerous Descnptions, and copious yet simple ‘' Hints on 
Fern Culture ” , representative of our IMMENSE STOCK of FERNS, 
which 1s probably the largest in the World, suitable for STOVE and 
GREENHOUSE cultivation, for OUTDOOR FERNERIES, and 


other purposes 
May be had on application PRICE ts 
ABRIDGED CATALOGUE OF OVER 1000 SPECIES AND 


VARIETIES POST FREE e e 


W. & J. BIRKENHEAD, 
FERN NURSERY, SALE, MANCHESTER 


LELECTRICITE: 


Chaque Samedi, r6 pages, grand in 8vo, 2 colonnes 


REVUE HEBDOMADAIRE, ° 


Scientifique, Ulustrée, spéciale, seul journal tenant les lectenis 
au courant de toutes les expositions dlectriques, et de tous les 
progrès de l'électricité -— Ħ¢ 


Comité de Rédaction, ARMENGAUD JEUNE 


Président, P 
A BERTHON, E BOISTEL, F BOREL, 
R de COULON, W de FONVIELLE, L MAICHE, 
A. de MERITENS, D MONNIER, a NAPOLI 
Subsersptton Yearly, 20s , Sıx Months, IOS. @ 
Agency for England and Colonies— 
LE FEVRE AND CO., EN@GINEBRS, 


26, BupGE Row, CANNON, STREET, Lonpgs. 
Specimetf Copy seng post free E 
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- WALL PAPERS FREE 


«+ WILLIAM WOOLLAMS & CO., Manufacturing Paper Stajners, 


May be obtained of all Decorators 
Award of Merit, International Medical and Sanitary Congress 


FROM ARSENIC. 


e ARE THE ORIGINAL MAKERS OF 
e ARTISTIC WALL PAPERS, Guaranteed Free from Arsen. ° e r 
Sole Address--1z10, HIGH STREET, MANCHESTER SQUARE, LONDON, W 


Special Prize Medal Sanitary Institute 
Silver Medal, Natiorfal Health Society, 1884, 





+ + 
° o AHARYÝYEY AND PEAK, oe 
[By Appontment to the Royal Instttution of Great Britain, ] e a 
i SUCCESSORS TO W LADD & CO., R 
7 BEAK STREET, REGENT STREET, LONDON, W. 
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MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR, 


SCHOOLS, COLLEGES, OR PRIVATE RESEARCH . 
SEE EXHAIBI T AT HEALTH EXHIBITION, EDUCATIONAL SECTION, ROYAL ALBERT HALL, i 
’ ILLUSTRATED CATALOGUE, PRICE SIXPENCE, 


SS. I. Sige. 
In Casks, 12,6 per 9 gals In Bottle, 3/3 per doz Imp] Pts* 


* Bottles charged 2/ per doz, and allowed at the same rate if returmec , but they e 


mast be paid ‘or with the Beer 


WALT E & Mi 


THU “HALF GUINEA” 





ALE 


Neither sugar saccharum, nor any of the many nea Brewing Materials are used m 
| the manufacture of the S N” Stout, it 1s Brewed entirely from the fnest Malt and Ñ z 
Hops, it is, too, more hopped than Stout is generally, therefore, besides bemg very Sika 
iy nutritious, it is an eacellent Tonic and particularly suited for invalids, ladies auising, or 
anyone requinrg a good strengthening beverage 
ard very muck recommended by Medical men 


meem m e e ate eer 


BROTHERS, 





Pooks 
aes 
~x 
' 


ay 
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It is a “Sound Nutri ious” Tonic, § 


RREWBRY LONDON 8W 





NORTH BRITISH -AGRICULTURIST, 


the only Agncultural Journal in Sestland, circulates extensively among 
Landowners, Farmers, Res#tent Agents, and others interested in the 
management of land throughout the United Kingdom 
The AGRICULTURIST 1s published every®Wecnesday afternoon in time 
or the Evening Mauls, and contains Reports of all che principal Brtush and 
Irish Markets of the week 
‘the special attention of Land Agertsis directed to the AGRICULTURIST 
as one of the best existing papers for Advertising Farms to be Let and Estates 
for Sale 
" Adwartiserd addressing themselves to Farmers will find the AGRICUL- 
TURISTI a first-class medium for reac] ng tha” Class 
Price 3d By post 34¢@ Annual Subscription, payable in advance, 14s 
Offices—377, High Street, Edinburgh, and 145, Queen Victoria Street, 


London, E C 
Money Orders payable to CHARLES ANDERSON, Jun , Edinburgh 


THE BREWERS’ GUARDIAN 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parhamentary Matters 
REVIEW OF THE MALT AND Hor TRADES, AND WINE AND Spirit TRADE 
RECORD 
e “4 The Organ of the Country Brewers 
tt The Br@wers’ Guardian ” 1spubhshed or the evenings of every alternate 
Tuesday and ıs the only journal offictally conrected with brewing mterests 
Subgcnption, 16s 6d per annum, post free, dating from any quarter day 
Migle Copies, 1s each Registered for transmission abroad 
Offices—9s Bond Court, Walbroox, London, E C 


LA*SEMAINE FRANÇAISE: a Weekly 
Newspaper and Review in the French Language Politics, Literature, 
Science, Art Varieties, Notes Price 2d , through Booksellers, and at 
the Railway Bookstalls Office, 441, Strand, W C 

LA SE MAINE FRANCAISE: Journal Francais pour 
Angleterre Politique, Littérature, Sciences, Arts, Vartétés, Nouvelles, 
et Notes Un exemplare par la poste, 242 e1timbres poste Abonne- 

nt franco par la poste—un an, ros 10d , mx mois, 55 52 Prix ad 
chex to libratres et aux gares des chemins de fer On s’abonne 
aux bureaux, 441, Strand, Londres, W 

LAeSEMAINE FRANCAISE —“‘La@ Semaine Fran- 
case’ has been brought out in Loudon for the benefit of those English 
readers who may wish t@study contemporary French from all points of 
view, instead of confining their reading to one particular Gallic print 
It certamly ments success "Graphic 





° TERMS OF SJBSCRIPTION — s d 
či @Three Months 2 2 9 
Six r 5 5 

, Twelve ,, IQ 10 


P a O payableto® CRISTIN 
s Publish’ Offece, 241, Strard, W C, 
a 


Price One SAudling Monthly 


LAN.S MAGAZIN Ee 


No 300 For OCTOBER 
CONTENTS 

x —Marlk Pattison In Memoriam By J C Morison 
2 —Notes in the Cantor de Vaud 
3 —Steam, the Tyrart ® 
4 —The Capital of the Cyclades 
5 —Newspapers and English A Dialogue 
6—Mttchelhurst Place By the Author 

Chapters XVIII —XX (Concluded ) 
7 —Review of the Month 

MACMILLAN & CO, LONDON 


Mr Hucu Conway’s New Story, see “The English Illustrated 
Magazine,” October 


MACMIL 


of "For, Percival ” 
* a 





Price Sixpence By Post#Eightpence 


THE ENGLISH ” 
ILLUSTRATED MAGAZINE 


For Octoper contains @ontrbutions from 
Egh Conway (Author of “ Called Back”), Mrs Oliphant, A E T Watson, 
J H Shorthouse (Author of * John Inglesant”), W Sime, and others 


Contents for October 
1 —“* Misgnvings ” Bngrged by W B Gardner from the Picture by 
a re are ai Ge pa A . 
2— amily Affai® ə piers I — y Hugh Conway Auth age f 
“Called Back ” © y i 


3—The Horse Ancient and Modern By A E T Watson With 
Illustrations j 

4 —Loch Fyne By W Sme Wh Illustratio®s 

5 —Heidelbere By M C W Ohphant Waith Hiustærttons 

6 —~Ihe Little Schoolmaster Mark A Spintual Romance Part M By 


J EH Shorthouse, Au hor of “John Inglesint ” 
MACMILLAN & GO, LONDON 5 


THE ZOOLOGIST 


A MONTHLY MAGAZINE OF NATURAL HISTORY 
Third Serres Edited by J Hartine, ELS, FZS, Member of the 
Briusn Ormthologists’ Umion , contaths— 

Onginal Articles by wel -h@own naturalists in every branch of zoology, 
hawits of ammals arrival and departure of migratory birds, occurrence of 
rare birds, distribution and migration of British fresh-wate®@ fish, new or 
rare marne fish, local aquaria, British reptiles, British land and fresh 

er mollusca, with remarks on #he haunts anê habits of the species, and 
otter matters of general mierest toethose who dehght in natural history 
Reports of the Linnean Zoological, and Entomological Societies Reviews 
of natural history Wpoks Occasional translations from foreign zoological 
journais of important and interesting articles in various branches of zoology 


‘There are occasional woodcuts e o 
JOHN VAN VQDRST, 1, Pa@rnoster Row 
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A WARM FIRE INSTANTLY.’ 
' NO DIRT OR TROUBLE.. ` À 


-e 6 ° FLETCHER S , 


PATENT INCANDESCENT ASBESTOS FIRES: 


. 0 NEW PATENT, SEPTEMBER 1884. 


. ECONOMICAL IN USE. SUITED FOR LARGE OR SMALL ROOMS: ° 


e 
” The “cheapest forme 1s powerful and well made, for permanent hard use, les flatter and closer to the 
. grate thai any ‘other, and will warm a room 14 feet square efficiently, ım the severest weather. The e 
asbestos can be renewed at intervals of four or five years if necessary, at a tnflmg cost 
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PRICES: k 
C, No. 1, 19s. D, 15s. tq 34s. K, 21s. to 40s. E, 30s. H, 40s. to 74s. B, 6Os. 
am, R R A, 80s. SF, 20s. to GOs. C, 47s. O 2. ew 
í PRICES VARY ACCORDING TO FINISH. ai ; 
o d e ə 
e Many Patterng with and without fenders, plam and enamelled, with hand-painted and other tiles are now 
. . ready, and several others in preparation _ 
_ See Illustrated. List of Domestic Labour-Saving Apparatus, 
é San a 
. >% Price 2d. post free. ; i : 
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"THOS. FLETCHER” . 


_ THYNNE STREET, WARRINGTON. “< 


May be seen in Operation at ®EANE’S, London Bridge, MAYFIELD’S, Queen Vectorza Street, and mos of ihe ° 


: *, Gas Offices and Dealers throughout Great Britain h 
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THE PATENT BOOK-SHELF FITTINGS, as usedin the PBUIBLIC LIBRARIES of LIVER- 
POOL, GLASGOW, BIRMINGHAM, &c, enable a nice adjustment of Shelves to be made without trouble 

BOODKHAM'S PATENT PICTURE LINE & FASTENERS afford the Most SECURE AND Easy means of hanging Pictures 

CURRALL’S PATENT Mea TILATORS secure a regular supply of fresh air, without draught, at a very siMall cost, 


° ° * Tiustrations and Partuulars sent POST FREE on A i Dplicaizon to = S 


VTA Re TORRES & SONS, MOSELY STREET, BIRMINGHAM, 
PRIZE MEDALS-~London, 1851 , Farts, 1855 , London, 1862, Parts (Salves), 1867 , Zonden, 1874 


PREPARATIONS FOR THE MICROSCOPE: 


» BF. WHEELER, W. WATSON-& SONS 
HAVI. JUBT ISSUED 
NEW DESCRIPTIVE CATALOGUE OF 
MICROSCOPIC OBJECTS, * « ° 
A classified representation of then stock, with the addition Just 


made to it of between 40,000 and 50,000 ‘choice shies purchased , 
with the business of Mr E. WHEELER 


MICROSCOPES and APPARATUS 


An Ilustrated and Deseriptive Catalogue of Instruments with all 
the most modern Improvements 1s also published, host free, 2 





announce that in consequence of iil-health he 1s compelled to 
1elinqwish Business, and has tiansfeiied his good-will and the 
, whole of his stock to 


W. WATSON & SONS, 
313, HIGH HOLBORN, LONDON 
to whom for the future all Orders should be addressed 


W. WATSON & SONS, 313, HIGH HOLBORN, LONDON, 


ESTABLISHED 1837 


THE -NEW PATENT’ 


WOVEN WIRE MATTRESS, 


TWO DOORS FROM CHANCERY LANE 


THE “EXCELSIOR ” 


PATENT SPRING M ATTRE S5. AWARDS 
= TEN 
PRIZE MEDALS, 
FOURTEEN 
CERTIFICATES 
oF MERIT 











THE The leading peculiarity of this Mattress 1s the unique come 
A Pape of aryangement permits fhe free movement «s Excelsior” bination of a woven wne cential poruon with helical 
of one sleeper without inconvenience to the other, admits springs of gieat strength and reliable temper, giving 
of complete isolation of each, and effectually prevents 7 The Teal 
depression in the centre 


AND 
‘“ Matlock” advantages possessed by no other make 


springs obviate the tendency in all woven wire mattresses 


—_—— BED-RESTS : 
THE “EXCELSIOR” & “MATLOCK” COUCHES ape T e ee and so cause sleepers to rall into the 


Retail from Cabinet Makers, Upholsterers, &c Lllustrated Deseriptrve Cuculars and Price Lists ie 


CHORLTON & ‘DUGDALE, MANCHESTER. 


Une =a anaii 


‘Isas nearly tasteless as Cod-Liver O1! 
i \\E » URS can be ”-—Lancet 


tt No nauseous eructations follow after ft 
¢ 59 
Perfécted 


is swallowed "~—Afedical P1 ess 

Tt can be borne and digested by the most 
delicate , is the ONLY OTL which does not 
‘‘ repeat” , and for these reasons the most 
efficacious kind in use Jn capsuled ane 


only, at 1/4, 2/6, 4/9, and 9/-. 





THE SPECIFIC FOR 


NEURALGIA, 





In bottles at 2/qQ, 4/6, and 1 


VERO == : 
“ebars: - [HE “OTTO” BAS Enee: MEDALS. 


CONSUMPTION of GAS guaranteed to 
be 25 tò 75°/, less nar ANY other Wi 19, 000 DELIVERED. 
Gas Engine per brake horse-power. 


CROSSLEY’S PATENT TWIN ENGINES— 
e Impulse ev®y Revolution 
The steadiest gunning Gas Engine yet made 
CROSSLEY’S PATENT SELF-STARTER— 
° The Safest, Simplest, and Best 


ante NEW VERTICAL, ENGINES— 
Requiring little Giound Space 


EEE VEEE EE E N 
CROSSLEY BROS., Limited, Manchester. 
* London 24, Poultry, E°C Glasgow 58, Union Street 
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; ** To the solid ground g ig 
` OF Nature trusts the mind which butids for aye. WORDSWORTH ° 
«No, 73 I, VOL 30] THURSDAY, OCTOBER 16, 1894 [PRICE SIXPENCE 
- Registered as a Newspaper at the General Post Office] [All Rights are Reserved 
“ 3 I Ort eee, Ry aes Ae eae are eee ee 
ee TAE ee GRACE’S NEW DIRECT VISION 
SCHOOL OF MEMORY. SPECTROSCOPE 
INSTANTANEOUS MEMORY! . . 
ART of NEVER FORGETTING!! fp, oe: Se 
DISCONTINUITY°CURED!! hire te ® 
A Physiological System, wholly untike Mnemonics, using none of a 
ws © Localities,” “ Keys,” “Pegs, ‘* Links,” 01 t Associations ” E 
L inani ee a roun = 
Dr ANDREW WILSON, FRSE, eEditor of ee = 
“ Health,” says — Ss e 
t PROFESSOR LOISETTE’S SYSTEM IS PHYSIOLOGICAL AND = 
SCIENTIFIC IN THE HIGHEST DEGREE ” bas 
‘ ” Mr JOHN BROWNING begs to difect attention to the 
Me p pa A ER A EA : is nee advantages of this very powerful, portable, and efficient Instru- 
‘7 HAVE NO pales ATION IN ne Ln ANING ment, which will divide the Sodium Mnes or the D Ines m the 
THE SYSTEM TO ALL WHO ARE IN EARNEST IN WISHING TO Solar Spectrum, and show the Rain-Band as Separate Lines ; it 
GRAIN a a MEMORIES EFFECTIVELY, AND ARE THEREFORE | provided with a fine motion focusing arrangement, and it 1s 
WILLING TO TAKE REASONABLE PAINS TO OBTAIN so USEFUL | 2PPlicable to Cae for which a Direct Vision Spectro- 
A RESULT ” scope can be use 
Aay Book Mastered. in One Rady Price ın Morocco Leather Case, £3 8s. 6d. 
Great Inducemerts to Correspondence Classe, JOAN BRow NING, 
"p RO 5 r RSS = 4 E T A eae TE, Ost cal and Physical Instrument Maker to H.M Government, 
37, NEW OXFORD STREET gpposite Mudie s Library), LONDON 63, STRAND, LONDON, W.C. 
METEOROLOGICAL INSTRUMENTS. MAPPIN SS WEB E’s 
@ } a e 86 SESE tae = CHESTS: 
SESS 3 OF 
38 Sty t) j 
a4 R A s 
Ea PLATE 
ooy Ex * * AND 
S3 by 
je Me CUTLERY 
NEERA n eee S| COMPLETELY 
SETS VE Fae wn EYE INN 
The << 2AA FITZED. 4 
ae R Bes ey Behe 
: meil ISE 38 a , 
Panam 0 2080 49 S0 30 ie aid do ie S N © S $ All S2ges 272 Stack. 
Wi] ATER OS e ae 
See Se S a 
: e 7 sete g SPECIAL 
; ` esse S DETAILED 1gsT*® °°, 
; ZSJ FREE. =. e 
.NEGRETTI & ZAMBRA, ae oo, 
, Opticians and Scientific kastrument Makers OXFORD STREET,WESPEND, AND . «4 
To Her Majewry THE QUEEN, MANSION HO USE BUILDINGS. CITY” To =” 
we eA OLBORN VIADUC, LONDON nies 
45, ; CORNHILL, a 122, REGENT STREET, LOR DON MANUFACTORY --The Royal Plate and Gutlpry Worlge TF FISLD® alee 
” “a @ o e tom ae 
a ai hg Ed 9 


@ The Right Hon the karl of Dal- 
e Waren De La Rue, Esq, MA, 
DCL, FRS 
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° | SUNDAY LECTURE SOCIETY. 


President 
eW B CARPENTER, Bso,CB LLD,M.D,FRS 
e Vice-Presiden:s 
Professo@Alexander Bagn LL D lhe Right Hon Sir Arthur Hob- 
house, K C SI 
Thomas Henry Husley Esq, 
LLD, PesRS, FLS 
Benjamin Ward Richardson Esq, 
MD,FRS. 
Herbert Spencer Esq 
J-ha Tyndall, Esq, LLD, FRS 


è èy ST GEORGES HALL, LANGHAM PLACE 
The (Opening) Lecture next Sunday afternoon, October 19 (Four o'clock 
precisely), will be by Dr Anprew Witson FRSE, FLS, on “ Lungs 
and Breat&ng ” (With Illustrations ) 
Members’ Annual Subseriptisn 41—due October r 
*Admussion——Paynent at the Door, One Shillmg (Reserved Seats) Sixpence, 
and One Penny 


WESTMINSTER TECHNICAL 


SCHOOL (Gn connection with City Guilds Institute) —~EVENING 
CLASSES —Electnqal and Mechanical Tingineering, Mechanics, Mathe- 
matics, Drawing, Machine and Building Construction, Matriculation, 
Civil Service, and other subjects Syllabus and terms post fiee, 
R E GOFFIN, Hon Director United Westminster Schools, 
Palace Street, S W 


HOME TUITION, LONDON &SUBURBS 


—STUDENTS desiring Instruction in C"assics and Mathematics attended 
at their own houses by a High Wrangler, MA ‘Trin Coll, on very 
reasonable terms — X , 9, Dorville Crescent, Hammersmith 


ASSISTANT in a PHYSICAL LABORA- 


TORY —WANTED, a MECHANICAL ASSISTANT at the Caven- 
dish Laboratory, Cambridge, accustomed to Physical Apparatus and to 
the use of Tools Some skill m Glass blowing desrable Salary £110 
per annum —Applications to be made in Writing to PROF LORD 
RAYLEIGH, Cavendish Laboratory, Cambridge 


KING EDWARD VI.S SCHOOL, BERK- 


HAMSTED, HERTS, 28 miles fron Euston —27 School Scholar- 

ships four Exhibitions from the Schoo’ Laboratory, heated 

hfs Bath, Fives Courts, &c so” per Annum —Address, Heap 
ASTER 


G. CALVER has received HIGHEST 


AWARD for *‘ Excellence ar] Improvements” ın Reflecting Telescopes 
exhibited at the international Exhibition, London —Descriptive Cata- 
logues, twelve stamps e 


G CALVER, FR AS, Wicford, Chelmsford 


COACHING FOR MATRICULATION 


SCIENCE EXAMINATIONS —Apply to EDWARD AVELING, 
D Se, Fellow of University College, London, 55 Great Russell Street 
(opposite British Museum) Practical Work Daring the past year 
forty etght out of fifty-six of Dr Aveniua’s Pupils passed the Examina~- 
trons for which they entered 


BIOLOGY 
Mr J PARKER will grve a Course of 30 Lessons .n ELEMENTARY 
BIOLOGY on FRIDAY EVENINGS, az the City of London College, 
White Street, Moorfields, EC Fee7s 6d 


MICROSCOPIC OBJECTS FOR HIRE, 


Histological, Botanical, Geological, by the best Mounters Let out on 
most moderate terms Particulars o" B Wers, Dalmam Road, 
Forest Høll 


tt I LC ANH 
NON-MAGNETISABLE WATCHES 


Wa TCHES which cannot be f MAGNETISED,”’ constructed at 
tae recommendation of W Crooxgs, Eso F RS, and as exhibited at the 
Electrical Exhigitione Paris 

E NT & CO, Makers of the Primary Standard Timekeeper of the 
Royal Observatory, Greengvich 

Only Addresses --62, Strand, and 34, Royal Exchange, London 
N B -Watches can be converted to this plan 


MeNERALOGY AND GEOLOGY. 
© Just secewed from Japan, 

SOME MAGNIFICENT SPECIMENS of STIBNITE, stngle Crystals 
xo mehes andja n ches long , also Groups from 8 inches to 24 inches m size 
ThA Mne g now closed, no further consignments may be expected 
Also SINGLE CRYSTALS, and SMALL GROUPS of the NEWLY 
FOUND HERDERITE from MAINE, U S A, SHEERRY-COLOURED 
TOPAZES, SIBERIA EMERALD on MATRIX, fine MANGANITES, 
GALENAS, CALYBICLE§ KONSBERG SILVERS, and very large 
Crystals of KEILHANITE 

A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the 


housie, K 1 


E ward Frankland, Beq, DCL, 
5 te Dut es aA E FRS 
ames eywoad, Sq 
FSA i 





Hammers, Chisels, and Hammer Straps 


PRIVATE LESSONS AND EVENING CLASSES. 
BLOWPIPE CASRB AND APPARATUS Catalogues free 
e SAMUEL HENSON, 


å e 277, STRAND, LONDON, 
Opposite Norfolk Street 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, s7, NEWHALL STREET, BIRMINGHAM, 
who has last week sent to his subscribers the Rotifer, Asplagchna priodonta, 
with ar Alga or Fungus growing u the previsceral cavity, with@rawing and 
description He has also sent out Fiedericella sultana, Paludicella Ehren- 
bergi, Stephanoceros E:chornu, Fioscularia campanulata, Volvog globator , 
also Hydra, Amoeba, Vorticella, and other Specimens for (Huxley ind 
Martin s) Biological Laboratory work e . 

Weekly Annourcements will be made in this place of Organisms T B 1s 
supplymg 


Twenty six Tubes in course of Stx Months for > mesic af £1 4s ,@ 
or {uelve Tubes for tos bles 


Portfolio of Drawings, Ten Part® rs*each 5 


‘AMATEUR 
PHOTOGRAPHY. 


AMATEURS SUPPLIED, e 
WITH ALL e 
NECESSARY APPARATUS— 
DRY PLATES, CHEMI ALS, &c. 








nsh uctions Given œ 


E HOUGHTON & SQN, ° 


89, HIGH HECLBORN, London, WC 


A GREAT BOON TO. AMATEURS ` 








e ® 
Specimen Tube, One Shilling, post free + 


I 


Photographic Apparatus and Matenals of the Highest Quahty supplied ` 
® 


at City Prices from . 
THE PHOTOGRHAPHIC ARTIST'S STORES, 
43, CHARTERHOUSE SQUARE, EG. « , 
Close to A.dersgate Station) 


COMPLELE gfOURISTS’ OUTFITS BVERVY REQUISITE 
New Illustrated Price List 6¢ Address the MANAGER 


SKELETON OF FROG carefully pre- 
pared, 4s , post free ® 
E WADE WILTON Northfield Villas, Leeds 


DIAMONDS «IN MATRIX. e` 


R C NOCKOLD, D'amond and Oriental Stone Cutter and Dealer, has 
on Sale Specimers af the above, also Cut Precious Stones in all Colours 
Precious Stones valued and bought 
12, FRITH STREET SOHO, W 


SCIENTIFIC ART. 


LECTURE ROOM DIAGRAMS (Chemical, Physical, geological 
Archzological, Biological, &c ) of any required scale ingblack and white og 
coloured, with reference letters or printed desctrptions S 
Also, DRAWINGS on WOOD and the LITHOGRAPHIC STONE for 
Scientific Works, carefully and neat y executed by 
W S DUNCAN, Screntiric ARTIST, 22, Delamere 


Terrace, Bayswater, W 


CHEAP PHYSICAL APPARATUS , 


ELEMENTARY INSTRUCTION eN THE EXPERI- 
MENTAL SC$ENCES 


Teachers in want of Apparatus for performing Experiments to Illustrate 
the Prnaples of the Physical Scrences are referred for mformation to 
“GRIFFIN’S CATALOGUE FOR SCHOOLS AND COLLEGES ” 


rice 3@ Post Free è 
Sixth Edition, gnyrely Rewuitten, and Prices Reduced to Date. 
JOHN J GRIFFIN & SONS, 22, GAMRICK STREET, W 


MINERALOGY,AND GEOLOGY. 


SPECIAL and TYPICAL COLLECTIONS for Gpudents, Lecturers, 
Museums, &c Every Requisite for Proctical Work ‘The largest Stock and 
preates* variety in London of Rock Specimens and Rock Sections for Macro- 
scope Collections and Single Spectmgns All examples are e@arefully 
authenticated Prof James@gikie says ‘These are the largest and best 
cut sections made by any one in England ” e 

New Catalogue of Mineral Sperimens arranged for selection of @Single 
Specimens, &c, with Pnces New Lists of Prices of Collections, Rock 
Sections, Apparatus, &c., of . @ m 


6 
JAMES R. GREGORY, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON 


° EDWARD WARD, . 


Preparer of Microscopie Slides and of Mounting Media. 
WHOLESALE AND RETAIL 
249, @XFORD STREET, MANCHESTER 
(Nearly opposite Owens College) e 
Speciality—SLIDES OF VOLCANIC DUSTg@rom the Krakatoa Eruption, 
rs eaf, Post Free, rs 2d ý 
UNMOUNTED Osjects FOR AMATEWRS IN SERIES AT es EACH SERIES 
. Last on H pplication 
m T ee 
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SCIENCE AND ART DEPARTMENT 


50 PER CENT GRANT FOR THE PURCHASE OF STANDARD 
COLLECTIONS AND APPARATUS FOR TEACHING GEOLOGY 
AND MINERALOGY NEW LISTS and FORMS on which the 
„APplication 18 @ be made supphed by 


‘THOMAS J DOWNING, 
eo. 6 Geologist, P&C , 
, 38, WHISK N STREET, LONDON, EC (cver Quarter of a Century) 


<° NOTICE OF REMOVAL. 


THOMAS D. RUSSELL, 


+ Ugg of ESSEX STREET, STRAND, 
Has removed his extensive Collections of Geological, Petrologica], Minera- 
logical, and Microscopical Specimens to more convement Premises at 
78 NEWGATE STREET, near the New General Post Office Address— 
a° THOMAS D RUSSELL, 
® . 78, NEWGATE STREET, LONDON, EC 


. ©. D. AHRENS, 
PRISM WORKER AND PRACTICAL OPTICIAN, 
36,°GREAT RUSSELL STREET. LONDON, WC 


eS sas Pig TAL NOTICE—See the New Polarising Prism 
Can be used over any A & B Eyepiece Strongly recommended for Lantern 
Work gwill tahe in any Ohjeet Also see the New Erecting Microscope 
e Any Obyject-Glass and any Eyepiece can be used with it Its the only way 
of seeing the Objects in themsright shape and form Maker of the Largest 
Nicol Prisms m extstence for .he Late W Spottiswoode, Esq, PRS, &c, 
® &ce, and for Frank Crisp, Esq, LLB, BA, &c, &c 
TRADF SUPPLIED WITH PPISUS 


EERIE, Laem een pee nON O EAR a ant Loe 
° 9 HOW & CO’S 
Geological Transparencies for the Lantern. 
Descriptive Catalogue on Application 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS 
HOW & CO’S POCKET MICR@SCOPE T AMP, 3s 6d 
MICRO-PETROLOGY —Sectfons of Pitchstones, “Obsidians, Granites, 
* Syenttes, Duorites, Gabbros, Dolpntes, Basalts, Tachyhtes, Trachytes, 
Andesites, Porphyntes, Rifyolites, Lavas, Ashes, Gneiss, Schists, Lime- 
stones, &c pnee xs 6a each 
JAMES HOW & CO, 73 FARRINGDON Street, LONDON 


- 4 


* MAGIC CUBE. Post Free 6d. 


‘Truly a marvel of ingenuity,” “will gie no ordinary pleasure ”— 
Science Monthly “ Really a marvel, and worthy of notice "—A'nowledge 
A cufiosity ,” “a feat "Dundee Advertiser 

Apply to Jangs Cram, Accountant, Dundee 


NORTH BRITISH AGRICULTURIST, 


the only Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land tiftoughout the United Kingdom 
e The AGRICULTURIST 1s published e®ery Wednesday afternoon in time 
or the Evening Mauls, Mad contains Reports of all the principal British and 
Irish Masiets of the weet 
The special attention of Land @gentys1s directed to the AGRICUL URIST 
as a of the best existing papers for Advertising Farms to be Let and Estates 
for Sale 
Advertisers addressing themselyes to Farmers will find the AGRICUL- 
TURIST a first-cl¥s medium for reaching that Class 
Pricesg@ By post 33¢@ Annual SubscripQon, flay able in advance, 145 
Offices— 377, Fgh Street, Edinburgh, and g4g, Queen Victoria Street, 
B 


ondon 
Money Orders pay able to CHARLES ANDERSON, Jun , Edinburgh 


LA SEMAINE FRANCAISE: a Weekly 


Newspaper and Review in the French Language Politics, Literature, 
* Science, Art, Varieties, Notes Price zd , through Booksellers, and at 
tfe Railway Bookstalls Qsffice, 441, Strand, W C 


LA SEMAINE FRANCAIS £® Journal Francais pour 
2 Angleterre Poltighe, Littérature, Sciences, Arts, Vanétés, Nouvelles, 
et Notes Un exemplaire par la poste, 242 , en timbres poste Abonne- 
ment franco par la poste—un an, 10S I0 , six mois, 5s sd Prix ed 
chez tous les*libraires et @ux gares dèe chemins de fer On s’abonne 
aux bureaux, 441, Strand,*Londres, Wa 

LA SEMAINE FRANCAISE —“‘La Semaine Fran- 
çaise” has been brought cmt in London for the benefit of those Enghsh 
readers who may wigh to study coptemporary French from all poigts of 
view, ihstead of confirfag their reading to one particular Gallic print 
It certainly merits success "—QYaphic 
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TERMS OF SUBSCRIPTION ~~ s gd 

ao Months e > 2 9 
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LELECTRICITE 
Chaque Samedi, 16 pages, grand in 8vo, 2 colonhes 


REVUE HEBDOMADAIRE, ,° 


S rentifique, 1llustrée, spéciale, seul journal tenant Ige lecteurs 
au courant de toutes les expositions électriques, et de tous le? 
progrès de Pélectricité 


Comité de Rédaction, ARMENGAUD JEUNE, 


Président , 


A BERTHON, E BOISTEL, F BOREL, š 
R de COULON, W de FONVIELLE, L M HE, 
A de MERITENS, D MONNIER, D NAFC L'a 
Subscrıpiton Yearly, 20s , Six Months, 10s 
Agency for England and Colonies— % 
LE FEVRE AND CO, ENGINEERS, ° 
26, BupGre Row, CANNON STREET, LONDON 
Specimen Copy sent post free 


AUTOTYPE PHOTOGRAPHIC BOOK 


ILLUSTRATION. P 


ADVANTAGES 
rst They present Faithful Representations of the Subjects ® 
2nd Printed on the paper of the Book itself, mounting not required 
3rd For Editions of ro00 and under they are cheap 
Employed by the Trustees of the Bntish Museum and by the I earned 
Societies , also by many of the leading Pubhshers 
Amongst the Works recently done, or at present in the press, may be 
cited Lacy Brassey's “Tahiti”, Prof Gardner's “The Types of Greek 
Couns”, Holtzapffell’s ‘‘Practice of Ornamental Turning”, Audsley’s 
* Ornamental Arts of Japan”, Lockyer’s “Spectral Analysis” , Burgess’s 
* Archeological Survey of India”, “ Samuel Palmer a Memoir ” 
Of this ast work the Athenannt says —‘' This book 1s admirably illus- 
trated by fourteen autoty pe reproductions from lovely and characteristic sepia 
drawings ” 


FOR THE 
ARTISTIC PECORE ILY OF THE HOME, 
VI 
AUTOTYPE FINE ART GALLERY, 


74, NEW OXFORD STREET 
(‘lwenty Dbors West of Mudie’s Library) 
SPLENDID COPIES OF THE OLD MASTERS, 
Fron the most celebrated Galleries of Furope 
REPRODUCTIONS OF MODERN PAINTINGS, 
From the Luxembourg, ‘The Salon,” Royal Academy, &c 
FACSIMILES OS TURNFR’S “LIBER STUDIORUM,” 
COPIES OF REYNOLDS, GAINSBOROUGH, LAWRENCE, 
And rare werks from the Print Room, British Museum, 
An ĮLLJSTRATED PAMPHLET, with *Press Notices from the Times, 
Atheneun, Academy, Portfolio, Art Journal &c , free per Post 


Fine Art Catalogne, 124 pages price Sixpence, free per Post 


THE AUTOTYPE COMPANY, 
74, NEW OXFORD STREET, WC 


THE ZOOLOGIST 


A MONTHLY MAGAZINE OF NATURAL HISTORY 
Third Series Edited by J E Hartinc, FLS, EZS, Member of the 
Britrsh Ornithologists’ Union , contains— 

Ong nal Articles by well-known naturalists in every branch of zoology, 
ha‘its of animals, arrival and departure of migratory birds, occurrence of 
rare birds distribution and migration of British fresh-water fish, new or 
rare marme fish, local aquaria, British reptiles, British land and fresh- 
water mollusca, with remarks on the haunts and kabits of the species, and 
other matters of general interest to those who dehght ingnatural history 
Reports of the Linnean, Zoological, and Entomological Soclenes Reviews 
of natural history books Occasional translations from foreign zoological 
journals cf important and in‘eresting articles ın various branches qf zoology 
There are occasional woodcuts * = 

JOHN VAN VOORST, 1, Paterngster grow 


THE BREWERS’ GUARDIAN 


A Fortmghtly Paper devoted to the Protection of Brewers" Interests, 
Licensing, Legal, and Parhaimentary Matters 
REVIEW OF THE MALT AND ips enc > AND WINE AND pinit TRADE 
CORD 
The Organ of the Country Brewers 
** The Brewers’ Guardian ” 1s published on the evemngs of every alternate 
Tuesday and is the only journal officially connected with brewing interests 
Subseription, 16s 6d per annum, post free, dating fFAPRny qukter-day 
Smgle Copies, rs each Registered for transmission abroad 
Officas—5 Bond Court, Walbrodk, London, E C 6 


On the 1st of every Month 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN 
Edited by James Brirren, F LS, Bntish Museumy © 
Contents —Origin@l Articles by leading Botanists —Extraa®, ande 
Notices of Books and Memoirs —Articles in Journals ~~Botanical News -@ e 
Proceedings of Soctettes ° i 
Price ıs 32 Subscription for One Year? payable ın advgface, 12s 


London WEST, NEWMAN, &eCO , s4, Hatton Garden, EeCe” 
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. Mess srs. MACMILLAN & 00. S NEW BOOKS. 





MR. WILLIAM BLACK’S NEW NOVEL, 


J aer SHAKESPEARE. A Romance. By e WILLIAM P 


m Author of “ A Puincess of Thule,” ‘Madcap Violet” Thee Vols Ciown 8vo 315 6g 
@ - I have read the book with gieat pleasure and no sense of dullness Judith ıs a sweet creazme, and most*nicely balanced by’ 


her pretty little Puntan friend The rare and reverent glimpses Mı Black essays to give of Judith’s father to me seem to haye » 
something very real and giacious about them And over all there 1s the sweetness of summer, the freshness of ‘that old-world e 


ai 7enot in Sicily, but in Waiwickshire ”— World pst aa 
A NEW STORY BY THE AUTHOR OF “JOHN HALIFAX, GENTLEMAN ’e 


‘MISS TOMMY: A Mediæval Romance. By the Author ôf "John 


. Halifax, Gentleman ” ‘Crown 8vo ós 
- “ The end, like the beginning, and like all that comes between, ıs a piece of fine and truthful imaginative work, rendered 
with winning and exquisite delicacy and beauty In the comse of a long and honourable hterary career, Mis Craik has prodyced 
nothing more faultless, ahd hardly anything, we think, which 1s fuller of captrvating giace and unstiamed pathos than this sketcle 
j of the loving and lovable ‘Miss Tommy ’ Spectator é 


A NEW NOVEL BY MRS OLIPHANT 


SIR*TOM: A Novel. By Mrs Oxrepant, Author of “ Hester, ” « The 


Wizard’s Son,” &c Three Velis Crown 8vo 315 6d 


BY THE AUTHOR OF “FOR PERCIVAL ” : 
MITCHELHURST PLACE. By MARGARET VELEY, or of “For 
Percival ” Globe 8vo 12s 
NEW BOOK BY MR PHILIP GILBERT HAMERTON ee 
HUMAN INTERCOURSE. A Series of Essays. ° By PHILIP GILBERT 
: HAMERTON, Author of “Thoughts about Ait,” ‘‘Etchers and Etching,’ & Crown Svo, 8s 6d om 
NEW BOOK BY THE AUTHOR OF “JOHN HALIFAX, GENTLEMAN ” 


AN UNSENTIMENTAL JOURNEY THROUGH CORNWALL. By. 


the Author of ‘‘ John Halifax, Gentleman” Waith Numerous Illustrations by C Napier Hemy Medium gto 125 6d 


A NEW GIFT BOOK ° 


i Qpe English FUustrated Magazine. - 1884 : 


A Handsome Velume consisting, of 792 closely-printed pages, and containing 428 Woodcut Illustrations 
of various sizes, bound in Extra Cloth, Coloured Edges, price 7s 6d 
‘We could not name, dor the price, a handsomer prize or present ”—¥ournal of Education 


NEW BOOKS FOR CHILDREN. 
MRS. MOLESWORTH’S NEW BOOK 


CHRISTMAS TREE LAND. By Mrs. Morusworrs, Author of 


“ Carrots,” “Two Little Waifs,” “The Cuckoo Clock ” ee by WALTER CRANE Crown B8vo 4s 6d 
NEW BOOKS FOR BOYS 


CHARLIE ASGARDE. A Tale of Adventure, By ‘ALFRED Sr. 
JOHNSTON, Author of ‘‘ Camping among Cannibals” With Illustrations by HuGH THOMSON Gown 8yo 55 $ 


THE FRENCH PRISONERS. A Story for Boys. By EDWARD 


age Crown 8yo 4s 6d 


THE SERE AND YELLOW LEAF: Thoughts and Recolleetions for 


Old and Young By FRANCES M WILBRAHAM, Author of ‘‘ Streets and Læfles of a City” Wath a Piefacé by the 
Right Rev W Watsuam How, DD, Bishop of Bedford, and Suffiagan of Lontlion Globe 8vo 935 6d » [Next week prm 


“PLEAS OF THE CROWN FOR THE COUNTY OF GLOUCESTER, 


before the Abbot of Reading and his Fellow Justices Itmexant, ın the Fifth Year of the Reign of Kfhg mmy the Third, 
° and the Year of Grace 1221 Edited by ¥ W MAITLAND Demy 8vo 7s 6d 


MACMILLAN’S CLASSICAL SERIES NEW VOLIJMES * 


LUCRETIUS. Books I—IIl. Edited, with Introduction and Notes, 
by ae ra tapas LEE, Late Schola of Corpus Christi College, ais. Assustant pi at Rossall School 
Fcap 8vo. 


XENOPH 0 N.— OECONOMICUS. Edited, * with’ Introduction, 
Explanatory Not&, Critical Appendix, and Lexicon, by ae Rev. H A HOLDEN, M.A, Tel. D, formaly Fellow of 
Trimity College, Cambridge Fcap 8vo 6s ei 

MACMILLAN’S SLEMENTARY CLASSICS. NEW VOLUME 


» Če? S A R.—INVASION OF BRITAIN. Adapted for the Use of 


ead ' Beginners BW WELCH,MA,andC G DUFFIELD, M A, Assistant Masters at Cranleigh | School With Notes, 
o Egrercises, and Wocabplaries 18m0 Is 6d Š é 
L ° e ee Oe è 
a MACMILLAN & CO., LONDON ° 
°° j j “eee 
X * e ° 7 è ~ P e e + x 
. id «  e@ 
e* s . 9 . e 
~ 
e e e s e m e 





e s e 
.” a ,; e = 
R , s ‘ , s , 
Oge. 16, 1884) r . NATURE cxcvii 
SUBSCRIPTIONS to% NATURE.” LIGHTNING CONDUCTORS : 


Year os n 28 o 
Haif-yearly ; - 14 6 
Quarterly 7 6 

‘To the @nitef States, the Continent, and all places 

within thea Postal Union — ° 


s d 

Yearly e . . 306 

Š Half-yearly ‘ 15 6 
* 

e Quarterly 8 Oo 


CHARGES far ADVERTISEMENTS 


Three Pines fie Column 2s 6d gd per Line after 
© $ 


One-Eighth Page, or Quarter Column . o8 6 
Quarter Page or Half a Column »+ ©I5 0 
Halfa Page, or a Column : 3 50 
¢ Whole Page . 6 6 90 


Post Office Orders payable to MACMILLAN & CO, 
OFFICE 29, BEDFORD STREET, STRAND, W C 





Piarp of $ Societies 


LONDON 


@ SUNDAY, OCTOBER tọ 
SUNDAY Lrcrurr SOCIETY, at é — Lungs and Breathing 
Wilson, @ RSE,ELS 


© 


e 
Dr Andrew 


MONQAY, OLTOBFR 20 
ARISTOTFLIAN SoUrFTY, at §—Lhe Relation of Philosophy to Science, 
e o Physical and Psychological Skadworth H Hodgson 
FRIDAY, Ocronnr %4 
QuEKETT Microscopican Cis, at 8 on the Relations of the various 
_Types of the Genus Orbitohte, Dr W B _Carpenter, CB, RS 


SANDERSON & Co., 


Sole Inventors of the Solid Copper Tape 


LIGHTNING CONDUCTOR 

In Continuous Lengths, without Joints as supplied by them to Her Majesty’s 

Government and the Colonies , the Italan Government the Argentine Re- 

public, and other Foreiga Goveraments® the Royal Courts of Justice, Strand, 
the Houses of Parhament, &c 

Chimney Shafts Repured, Hooped, Raised, Pointed, or Straightened with- 

out Stoppage of Works Lightning Conductors Inspected and lested by 

Expenenced Electricians Electric Bells, Speaking Tubes, &c , fitted on 
the most Improved Principles 


LEADENHALL HOUSE, ror, LEADENHALL STREET, EC 


64, CORNHILL 


PERILS ABOUND ON EVERY SIDE! 
THE 


Railway Passengers’ Assurance Company 
INSURES AGAINST 
ACCIDENTS OF ALIe yee ae LAND OR WATER, 
AND HAS 
THE LARGEST INVESTED CAPITAL, 
THP LARGEST INCOME, 
AND gAYS YEARLY 
THE LARGEST AMOUNT OF COMPENSATION 
f any Accidental Assurance Company 
4 Chairman—HARVIE M FARQUHAR, Esq 
Apply to the Cle?ks at the Railway Stations, tye Local Agents, or 
West-ENp Orrick —8, GRAND ert B DINGS, CHARING Cross, 
or at the 
Head Office es Pee D LONDON, EC 
WILLIAM J[ VIAN, Secretary 


“ GbLD MEDAL, ~— 
CALCUTTA, 1884 


" FR Y S 
“ Pure Cocoa "=-CHAS A 


GAVERON, Analyst for Dublin 
t Strictly pure, easily asacrulated ” 


A. 
EXTRACT 


—WeW Srorrart, Analyst for 
= Nineteen Prize TZE Bae ee Awarded. 


Bristol 
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i oA A CERTAIN 
HOLLOWAYS: OINTMENT: Gipsas 
For BAD BREASTS, OLD WOUNDS, and SORES, If 


effectually rubbed on the Neck and Che#, ıt cures SORE 
THROATS, BRONCHQTIS, COUGHS and COLDS; and, for 
GOUT, RHEUMATISM, and gil Skih Diseases 1t 18 unequalled, 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of equate size 1s the Gest 
of allapphances for a protection of everyelescriptica. of building from the 

destructive effects of lightmng 


NEWALL. & COZS . 


PATENT 


COPPER LIGHTNING CONDUCTOR, e 


As appLed to all kinds of Buildings and Shipping in all parts of the nr 
with unvarying success is the most Trustworthy, most Effective and also 
the Cheapest Conductor ever offered to the Public 
R S: NEWALL & TO., 
130 STRAND, WC , 7, NEW QUAY, LIVERPOOI 
68, ANDERSTON QUAY, GLASGOW bad 
MANUFACTORY—GATESHEAD-ON.TYNE ° 


FERNS, A SPECIALITY. 


The largest and most profusely ILLUSTRATED CATALOGUE 
of FERNS ever published, containing much valuable information, many 
Synonyms, numerous Descriptions, and copious yet simple “ FOnts on 
Fern Culture” , representative of our IMMENSE STOCK of FERNS, 
whch .s probably the largest in the World, suitable for STOVE and 
GREENHOUSE cultivation, for OUTDOOR FERNERIES, and 


other purposes 
May be had on application PRICE is 
ABRIDGED CATALOGUE OF OVER 1000 SPECIES AND 


VARIETIES POST FREE 


W. & J. BIRKENHEAD, 
FERN NURSERY, SALE, MANCHESTER 


SECOND-EDITION, 
GRIPFPIN’S 


CHEMICAL. HANDICRAFT. 


PRICE 4s 74, POST FREE 


A CATALOGUE OF CHEMICAL APPARATUS, 


ILLUSTRATED, ‘CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp , Illustrated with 1,600 Woodcuts 
Most Complete and Cheapest Last of A pparatus, 


JOHN J] GRIFFIN ann SONS, 22, GARRICK STREET 
TONDON, WC 


BEST BLACK INK KNOWN, 


DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED 
Writmg becomes a pleasure when this Ink 1s used It has been adopted 
by the principal Banks, Public omea: oid Railway Companies throughout 
relan 

It writes almostinstantly Full Black | Flows easily from the Pen 
Does not correde Stee] Pens Blottang-paper may be applied at the 
Iscleanly to use, and not hableto Blot moment of writing 

Can be obtained in London, through Messrs BARCLAY & Sons, Papliaiy 
don Street, W Epwarps, Old Change, F Newnery & SONs, Newgate 
Street, J Austry & Co, Duke Street, Liverpool, and to be had of all 


Stationers o 
BEWLEY & DRAPER (Limıted)}, Dublin 


9° © 
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New and Enlarged Edition (Sixteenth Thousand), 318 closely-printeg pages 
Crown 8vo ss èe œ 


OURSELVES, OUR FOOD, AND OUR 
PHYSIC ” 
By BENJAMIN RIDGE, MD,FRC9F, 
Author of “ Prneiples of Orgamic Ife,” ‘ Health and Disease,” &c , &c 
Illustrated by Coloured Drawings of the Tongue, anhap deui 


Lencon CHARLES HIGHAM, 27a, Fgrringdon Street, EC 


By C J WOODWARD, B Sc 


ARITHMETICAL PHYSICS. 
Part Ia --ACOUSTICS, LICHT AN} HEAT 
Price Two Shill ings 
Part Ila — MAGNETISM AND ELECTRICITY ® 
Price One Shilling Pa 
an to the Author® “Anthmetic® Chemistry ” Concise ex- 
Deed by numerous graduate exefeises e 
London SIMPKIN, MéRSHALL, & CO 


Similer in 


planations fol j 
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ė THE VICTORIA UNIVERSITY 
JHE OWENS COLLEGE CALENDAR 


for SESSION gee. 85 Price 3s , by post, 3s 6d 
®Manchester J'E CORNISH London MACMILLAN & CO FNG ISE M FAl OF LET T 7 RS 
A ter aaa aaa e 
= RANDY VOLUMES FOR TOURISTS AND THE LIBRARY E 
PHILIPS HANDY ATLAS OF THE V ; 


Now publishing? in Crown 8vô Price 2s" 6d, each, 











` COUNTIES OF ENGLAND 43 Maps, with Indea Crown 8vo, J 
Gan a BS a Crown 8vo Edited by JOHN MORLEY.e 
e Uniform with the above * ° 
® COUNTIES of IRELAND. a9 Mapo Wih Indes goe OHNSON. By Lesie S 
ind O 33 Maps, with Index 3 e 
‘ a NORTH and SOUTH WALES 16 Maps, with Lace 2s 6a J aaa etal ic ° + 
p° Pondtn GEORGE PHILIP & SON, Fleet Street and all Booksellers SCOTT, SIR WALTE R. BY R H Herren, 
Price One Shilling Monthly GIBBON B ColTER Morr ° 
9 ' e ia ISON 
_MACMILLAN’S MAGAZINE. y J 
` No 300 For OCTOBER. SHELLEY. By J A Symonps 
EET ONTENTS ByJ € 
r —Mark Pattison In Memoriam y Morison 
2 Notes 1 the Canton de Vaud HUME, By Professor HUXLEY, PRS ©, . 
—dteam, the rant * 
é ? The Capıțal oF the Cyclades GOLDSMITH. By WILLIAM BLACK C 
5 ge tie ae So eee ie % J DEFOE. By W. M p 
—-Mitchelhurst Place y the Author o or Pe ; . N . 
bd ee ai oo (Concinded ) oo y IRTO 
—Keyiew oi the Mont 
7 MACMILLAN & CO, LONDON BURN D. By Principal SHAIRP ° 
Mr Huc Conway’s New Story, see “The English Illustrated SPENSER. By the Very Rey, the IQEAN or Sr, 
Magazine,” October PAUL'S, 7 
e 
Price Sixpence By Post, Eightpence THACKERAY B ANTHONY TROLLOPE 
THE ENGLISH 4 
ILLUSTRATED MAGAZINE | BURKE. By Joun ,Mortey. 2 8 
For October contains Contributions from e 
. Hugh Conway (Author of “Called Bach Mrs Oliphant A E T Watson, MILTON. By Mark PATTISON. . , . 
horthouse (Author of “Jobn Inglesant”), ume, and others í 
Contents for Octeber HAWTHORNE. By HENRY JAMES 


1 —*Misgivings ” Engraved by W B Gardner, from the Picture by 
Walter Maclaren (Frontispiece ) SOUTHEY By Professor DOWDEN. 


2—A C ah Chapters I —IY By Hugh Conway, Author of 
3 E a aen and Moder , By A E T Watson With BUNYAN. By J A. FROUDE. 
4—Loch Fyne By W Sime With Illustrations CHAUCER. By Professor A. W. WARD. ° 
i e tas Sonate fat A S aa ip Part II B : g ~ 
J H Shorthougs, Author of “John Inglesant ” ¥; COWPER. By GOLDWIN SMITH 





MACMILLAN & CO, LONDON 
POPE. By LESLIE STEPHEN 
On the 1st of every Month, price Siapence + 
THE ENTOMOLOGIST BYRON. By Professor NICHOL, 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY P 
Edited by JOHN T CARRINGTON, LOCKE. By Professor FOWLER + e 
With the Assistance of 
FREDERICK Bonn, FZS | OHN A Power, MD WORDSWORTH. By E W. H. Myers 
Epwarp A Frren, F LS l JENNEE Wer, F LS 
T- BUCHANAN Witt, MD DRYDEN. By G BAINTSBURY. 


Contains ig hae by ee ee on a needa of the 
Science , on Insects injurious or beneficial to Farm or Garden otes on e 
Habits, Life-Histortes, occurrence of Rarities, &c , there are Monthly LANDOR. By Professor SIDNEY COLVIN 
° 


Lists of Duplicates and Desiderata 
Numerous WooDcUT ILLUSTRATIONS, to the prinung of which especial | DE QUINCEY. By ProfegSor MASSON. 


attention 1s given, and occasional LITHOGRAPHED and CHROMO LITHO- 
GRAPHED PLATES 
SIMPKIN, MARSHALL, & CO, Stat oners’ Hall Court CHARLES LAMB. By Rev ALFRED AINGER. 
a 
è BENTLEY By Piofessor R. C pJ EBB 


THE “HANSA,” ° 
fubMshed since 1864 in Hamburg, 1s the only independent professional paper DICKENS B$ A W WARD. 
æ in Germany dedicated exclusively to Marıtıme Objects Essays, Critiques, > 

Reviews, Reperts, Advertisements Strict eye kept upon the development | GRAY, By EDMUND GOSSE ad 

of Mantime ee in avery respect Fpa a Sunday one Number in r 

4to at least , frequent supplements and drawings ubdscnption at any time, 

preceding numbers of the year furnished subsequently Price ras for twelve SWIFT. By LESLIE STEPHEN® 
e 


* months Advertisements 4g a line widely spread by this paper, considerable 
abatement for 3, 6, xz moths’ insertion Business Office ‘Aug Meyer and | STERNE. By H D TRALL 


Dieckman, Hamburg, Alterwall, 28 Edited by W von FREEDEN, M R 
THE ENTOMOLOGIST’S MONTHLY FIELDING. By A’ : 
: USTIN DOBSON ` 
p ame MAGAZINE. y 
s Price Sixpence, Mont&ly, 24 pages 8vo, with oceqpional IHustrations SHERIDAN, By Mrs (QLIPHANT® 
ee by, - S PAETI J Nee pares: R en chacar AnD D S i ° 
Ü YE 3 AUNDERS, ,an TAINTON, 7 
r abt Magasinh; comnee um Sop coat pani xuan eae notes ADDISON By W J Cou RTHOPE ® 
on all subjects connected with Entomology, and especially on the Insects o 
Pe the British Isles BACON. By the Fery Rev the DEAN or Str. 
© Subgernption—Six Shillings per Volume, post free The volumes com- PAUL'S r 
m i Ace te fee earns iene > an © ob a s l 
ols I to strongly bound in cloth) may be obtained by purchasers o 
e °° theentre seteo tate S the increased price of ros each, the succeeding COLERIDGE By H. D. TRAILL 
i vols may be had separately or together “at 7s each ° e 
e eLondon JOHN VAW VOORȘSI, z, Paternoster Row Others to follow 
e “a » N B—Communications, &c ,ghould be’ sent to the Editors atthe above a 5 r 
b e address MACMILLAN AND CO, LONDON 
€ * @ * s 
acs e o Je ~ .° e “ene °, 
e 
e’ ° e 8 > %, o e 
e a : j š s 2 2 ? 


e`. : e 
o an ., e e 
è * $ 
as 16, 1884) ~  . NATURE i excik 





A WARM FIRE INSTANTLY.. 


; ae “NO DIRT OR TROUBLE...” j a 
o 8 ° FLETCHER S ° 


PATENT INCANDESCENT ASBESTOS FIRES: 


- 9: NEW PATENT. SEPTEMBER 1884. 
ECONOMICAL IN USE SUITED FOR LARGE OR SMALL ROOMS: œ 


a . 
The cheapest form is powerful and well made, for permanent hard use, hes flatter and closer to the 
grate than any other, and will waim a room r4 feet square efficiently, in the severest weather. The 
asbestos can be renewed at intervals of four or five years if necessary, at a trifling cost 
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P R CE SS: s— TO 
©, No. 1, tas. D, 15s. go G4s. K, 21s. to 40s. E, 30s. H, 40s. to 74s. ° B, GOs. 





aian" ° r A, 80s. SF, 20s. to GOs. C, 47s. e. 
° PRICES VARY ACCORDING TO FINISH. e a 
ğ Many Patteens ith and abani fenders, plain and enamelled, with hand-painted and® other tiles are now 
s ready, and several others ın preparation ° : 
» See ee a List of Domestic Labour-Saving A bpardtus, 
° poos Price 2d i gs w a 
PEDEN ENE — : ü d 
9 
THOS. FLETCHER; 


. THYNNE "STREET, WARRINGTON. os 


e May be seen wn Operation wt DEANE’S, London Bridge, MAYFIELD’S, Queen Victoragt Sweet, ag mgs of the, 


~ a Gas Offices and Dealers throughout Great Britain ai ° s 
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FLETGHER’S PATENT NEW SGIENCE BOOKS. 
. ° INCANDESCENT m TEXTBOOKS FOR STUDENIS) NEW ¥ LUME = 
a ASBESTQS FIRES. i rete Dries Bae, URS. FOS, M Inst CE, 
w ° Ancien kleve de Ecole des Mines, Paris, Author of @ A Manual ‘of 


ey Metallurgy,” “lhe Mimng,and Metallurgy of Gold and Silver,” &e 
_ ate With numerous Illustrations Medium 8vo 25s «6 

“No man has, from his vas. experience in all parts of the woild where 
metaluferous m nes are explored, possessed a Jargtr amount of knowledge 
than M- Phillips, and this knowledge he has brought to bear on the inquiry 
in question "—A thencersit 

“Mr Phillips not orly fulfils the needful requirements, but fulfils then? 
perhaps more sat sfactonly than any other scientific man in this country cowld 
hope todo Indeed the work he has just publiqhed gives us the matured 
eaperience of a hfe devoted pw essionylly to mgmg ang metallurgy in 
various parts of the world, yet saturated with®an ardent lovg of onginal 
research in the broad field of chem.co-geological inquiry In closing Mr 
Phillips’s volume we may congratulate lim on having enriched our scientific 
hterature with a contnb.*‘ion of substantial value, which will probably remain 
for many a day a stindard work of reference of 1ts pecuhar subgect, Nor 
will its use be limited to English students, for the author's wide knoWledge 
of American ore-deposits will probaly render his book equally acceptable on 
the otFer side of the Atlantic.” —Acadenty s 


DISEASES OF FIELD AND GARDEN ' 


CROPS, chiefiy such as are caused by Fungi By WOR! HINGION 
G SMIIH, FLS,M AI, Member ofthe Sctentific Committee of the 
RHS Wib 143 ll ustrations Drawn and Engraved from®N ature by 
the Author Fcap Bvo 4s od 
“It gives in the most intelligible manner a report of the progress made4n 
the discovery of diseases of crops and protection from insects, Mhd cannot fail 
to be of great value "—Agricutiural Econgsitst 
“Mr Smith writes with experience as a microscopic observer, Are ability 
as a desc“iptive writer, draughtsman, and engraver , and the consequence 15 
that we have in him all the qualifications needed for the work he has here 


i Pegi 


ae 3 . a 
an PG 
EIA 


Beles 
lh 

ff 
eee 


Aye 

ea 
di KSW 
aiar EL esse 


nuy aans 
eT at E a 


mm iY 


rere a 


a 

An eA eS, 

aad BRS 
“hk ea 


a aN 
ge S 
if 
sar 








CI No 1—Flat front Effective Fire Surface, 1219 wide, 74m high performed We strongly recor mend our readers to procure this httle Qook © e 
Suited for rooms up to re ft square Agricultural Gasette b ' 
Se oe A A TREATISE ON MATERIA MEDICA 
1 


By T LAUDER BRUNTON, MD, DSc, FREP, FRS, 


Fietcher’s Patent Gas Fires of every description , also Ovens, Boiling, Stoves, Exammmer in Matena Medicam the University of London, late Examiner 


m Bath and Water Heaters, Washers, &c Furnaces and Leboratory Apparatus in Materia Medica ır the University of Edenburgn, and the Royal 
can all Be seen In action in DE & Co Js Show Rooms Every new inven- College of Pifysicians, London, &c  8vo [Nearly ready 
tion 1s added as soon as rer 
Orders over £2 sent free to any Station Discount for Cash A a E fied S Ea oS bi A 2 a AM o 
‘ h Z} y 
COMPLETE ILLUSTRATED CATALOGUE FREE ROUTH, LL D, E RS,D Se „Fellow of University College, London, 
M , Fellows of St. Peter’s ege mbridge ith numerous 
DE AWN E : &o Co ey rampla Fourth Aaen i Revised To Enlarged Two Vols. ẹ 
6 K (6 ementary 145 0 ance r4s a 
: vitaus) LONDON BRIDGE. MACMILLAN & CO, LONDON 





WALL PAPERS FREE FROM ARSENIC.. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF . ° 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic, 
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Fd % A Sole Address--rro, HIGH STREET, MANCHESTER SQUARE, LONDON, W., 
ae i Ale May be ontained of all Decorators Special Prize Medal, Sanitary Institute 
a Eid Rea eee Award of Merit, Tnternational Medical and Samtary Congress Silver Medal, Natypnal Health Society, 1883 











s 
E Nao SLOVI. gam 
In Casks, 12/6 per 9 gals In Bottle, 3/3 per doz Impl Pts *® SAV 
* Bottles charged 2/- per doz, and allowed at the same rate if returned, but they # 
must be paid for with the Beer 
Neither sugar, saccharum, nor any of the many new Brewing Materials are used in 


the manufacture of the “§ N " Stout, ıt is Brewed entirely from the fing Malt and Hi 
uty Hops, it 1s, too, more hopped than Stout ıs generally, therefore, besides bemg very Fuge 








z P nutmtious, it is an excellent Tonic ard particularly surted for mvalids, lafies nursmg, or @ ES -_ 
= YAP anyone requiring a good sriey eee beverage It is a “Sound Nutritious” Tomc, HYPE, 
and very mach recommended by Medical men ° 7 
ets io aa ® 
LIENS WALTHAM BROTHERS, LR 
. | _ THE “HALF GUINEA” ALE BREWFRY LONDON SW Sakas ; 
e 3 : 
oS AE. VE YT AND PHA EK, 
[By Appointment tothe Royal Instttution of Great Britain, } T 
a7 . SUCCESSORS TO W. LADD & CO, è e 3 . ; 
y e BEAK STREET, REGENT STREET, LONDON, W. r 
® 
MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL GRASSES FOR 
E 2 e SCHOOLS, COLLEGES, OR PRIVATE RESEARCH 
og SEke EXHIBIT AT HEALTH EMHIBSTION, EDUCATIONAL SBCTION, ROYAL ALBERT HALL 
e 
e’ a . o ILLUSTRATED CATALOGUE, PRICE SIXPENCE, è 
è aia ta BEEE A + e 
bd % Pnnted “by R Cray, SONS, s@D TAYLOR, at 7 and 8, Bread Street Hill, Queen Victer.a Street, in the City of London, and published by 
s Š MACMILLAN anD Co, at the Office, 29 and 30, Bedford Street, Covent Gardeg —THurspay, Olkober 16 1884 © auna n 
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"+ THE “LOISETTIAN * GRACE'S NEW DIRECT VISION 
| 





SCHOOL OF MEMORY. 
INSTANTANEOUS MEMORY! 
ART of NEVER FORGETTING!" 
DISCONTINUITY CURED"! 
A FPhyswtogual System, wholly uniike Mnemonics, using none of 
rts ‘* Localities,” “Keys,” “Pegs,” ‘* Zgnks,” or “ Associations ” 


Dr ANDREW WILSON, FRSE, Editor of 
‘*Health# says — 
‘t PROFESSOR LOISETTE’S SYSTEM IS PHYSIOLOGICAL AND 
SCIENTIFIC IN THE HIGHEST DEGREE ” 
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Cg te erage o e 
rc ‘ ” Mr JOHN BROWNING begs to direct attention to the 
Mre RICHARD A PROCTOR, Editor of “ Knowledge, advantages of this very powerful, pogtable, and effieent Instru- 


O II ted January 25, 1884, says — $ 

“y Rats No sd Lape IN set Aie Rea an enn g | ment, which will divide the Sodium lines or the D hnes in the 
THE SYSTEM TO ALL WHO ARE IN EARNEST IN WISHING TO Solar Spectium, and show the Rain-Band as S:para'e Zines; it 
is provided with a fine motion focusing arrangement, and it 1s 


= 
ECTIVELY, AN R 
TRAIN THEIR MEMORIES EFFECTIVELY, AND ARE THEREFORE applicable to every purpose for which a Direct Vision Spectro- 
scope can be used 


WILLING TO TAKE REASONABLE PAINS TO OBTAIN SO USEFUL 
A RESULT ” 
Price ın Morocco Leather Case, £3 8s. 6d. 


Any Book Mastered in Ome Reading 





Great Inducements to Corregpondence Classes SOHN BEOwW AIN G 5 
i: SP6 a p345 ee T AoT TTE Optcal and Physical Insti ument Maker to H.M Government, 
j 63, STRAND, LONDON, W.C. 


37, NEW OXFORD STREE® (opposite Mudie’s Library), LONDON 





MADPPInN & WEBRD’S | METEOROLOGICAL INSTRUMENTS. 
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SPECIAL * L SSEE Š 
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© FREE ° SERCO oe 
3 NEGRETTA & ZAMBRA, “°° 
+ OXFORD STREET, WEST END, AND Opticians and ScrentificeInsirument Makers, p 
MANSION HOUSE eè BUILDINGS, CITY, To Her MAJESTY THE QUEEN, 5 
E Se LONDON. é HOLBORN VIADUCT, °° 
e MANUFACTORY x he Royal Plate and Cutlery Works, SHEFFIELD 54, CORNHILL, & 122, REGENT STREET, LONDON. 
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* UNIVERSITY OF ST ANDREWS 


e ° CLASSOF NATURAL HISTORY 

The Course of Lectures on Natugal History (Zoology) by Prof Mcinrosx 
will commence on MONDAY, November ro, at 3 p m.a with an Introductory 
Lecture om the ‘Eggs of Fishes,” atid will be ccntnued Thitce Week'y 

(Monday Wednesdayseand Fridays) at 10 a.m 
è A Practic®l Class for the Examination of Living Marine and other Forms, 
and the use of the Microscope, as well as a Marine Laboratory for Special 
e Researches--under the Professor or his Assistants—-will also be available for 

"a Students attending the Course 

e {By Order} J MAITLAND ANDERSON, Secretary 
è The University, St Andrews, October 20, 1884 


ut UNIVERSITY COLLEGE, DUNDEE 
a CHAIR OF BIOLOGY 
The Council ıs prepared to receive applications for a Chair of Biology 
The appoingment will be made, ım the first instance, for four years, in each 
of which the salary will be £400, with two-thirds of the fees, the total income 
bang guaranteed to be not less than £500 per annum daring that period — 
š Applications, accompanied by 25 copies of Testimonals should be sent to 
Messrs SHIELL and SMALL, 5, Bank Street, Dundee, not later than 
NOVEMBER rs "The sucgessful Candidate will be expected to commence 
work after Chnstmas 


. BIRMINGHAM SCHOOL BOARD 


A FIRST ASSISTANT SCIENCE DEMONSTRATOR 15 required (in 
consequefice of the appotntment of the present Ass stant as Chief Demon- 
strator at Notungham), commencing Salary 4140 per Annum Require- 
ments —A Practical Knowledge of Chemistry, Physics, and Physiology, with 
eapertence in teaching large Classes 
Cite inclosing Coptes of Testimomials, to ke received not Inter than 


SATURDAY, November 15 addressed to the Clerk of the School Board, 
Birmingham 


WESTMINSTER! TECHNICAL 


SCHOOL (in connection with City Guilds Institute)--EVENING 
CLASSES —Electrical and Mechinical Engineering, Mechanics, Mathe 
matics, Drawing, Machine and Building Construction, Matniculation, 
Civil Service, and other , subjects —Syilabus and terms post free, 


x R E H GOFFIN, Hon Director Umted Westminster Schools, 
Palace Street, S W 


ea me Ng e A ce 
KING EDWARD VI.’S SCHOOL, BERK- 


HAMSTED, HERTS, 28 miles from Euston.—27 School Scholar- 
ships four Exhibitions from the School Laboratory, heated 


Swimming Bath, Fives Courts, &€ 5o? per Annum._—Address, Heap 
MASTER e. + 


G. CALVER has received HIGHEST 


AWARD for “Excellence and Improvements” in Reflecting Telescopes 
exhibited at the Intewnational Exhibition, [pndon.~—-Descriptive Cata 
logues, twelve stamps 


G CALVER, FR AS, Widford, Chelmsford 


AAN O A ee A N 
COACHING FOR MATRICULATION 


SCIENCE EXAMINATIONS — Apply to EDWARD AVELING, 
D Sc, Fellow of University College, London, 55 Great Russell Street 
(opposite British Museum) Practica! Work Durmg the past year 
forty eghtout of fifty-si, of Dr AVELING s Pupi s passed the Examina- 
tions for which they entered 


VISITING TUTOR, LONDON AND 
SUBURBS -STUDENTS desiring Instruction in Ciassics and Mathe- 
matics attended at therr own houses by 2 High Wrangler, MA Trin 


Coll p on very reasonable terms —X., 9, Dorville Crescent, Hammer 
smut 


ICROSCOPIC OBJECTS FOR HIRE, 


Histological, Botamical, Geological, by the best Mounters Let 
oug ®n most moderate terms Particulars of B WeLLs, Dalmain 
Road, Forest Hill 


MINERALOGY AND GEOLOGY. 
gust receved from Japan, 
SOME MAGNIFICENT SPECIMENS of STIBNITE, single Crystals 
xo inches and 12 inches¢ong@ also Groups from 8 inches to 24 mehes im size 
The Mines being now closed, no further consrenments may be expected 
e Also SINGLE CRYSTALS, and SMALL GROUPS of the NEWLY 
FOUND HERDERITE frm MAINE, US A, SHEREY-COLOURED 
TOPAZES, SIBERIA EMERALD on MATRIX, fine MANGANITES, 
GALENAS, CABYBIPFES, KONSBERG SILVERS, and very large 
Cry stals of KEILHANITE 


A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the 
same 


Lists on Application Hammers, Chisels, and Hammer Straps 
*PRIVATE LESSONS AND EVENING CLASSES. 
BLOWPIPE CASES AND APPARATUS Catalogues free 

SAMUEL HENSON 


Š 277, STRAND, LONDON, 
. G Opposite Norfolk Street 


Eo DIAMONDS IN MATRIX. 


e*°*re OCKOBLD, Diamond and Orenga! Stone Cutter and Dealer, has 
. on Sale Sgacimens of the above, also Cut Precious Stones in all Colours 

® . Precious Stonës valued agd bonght 

12, FRITH SPREET, SOHO, 
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LIVING SPECIMENS FOR THE MIGROSCOPE. 


GOLD MEDAL awardea at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL, STREET, BIRMIYGHAM, 


who has last week sent to his subscribers Paludicella Ehrenbgrgs, with draw- 
ing and description He also sent out Cnistatella enuctdg Plumatellae 
repens, Fredericella sultana, Asplanchna priodonta, Stephanoceros Eichornn, 

several Floscules , also Hydra, Am®:ha, Vorticella, and other Spgcimens efor 

(Huxley and Martin’s) Biological Laboratory work , 





Weekly Announcements will be made in this placepf Organisms T B ts. 


supplying 


Specumen Tube, One Shilling, post free. ° 


Twenty-stx Tubes in course of Sx Months for Subscription of 41 18 , 5 


or Iwelve Tubes for ws 6d, > 


Portfolio of Drawings, Ten Parts, rs ggch | 


nn a TT T_T 
SKELETON OF FROG carefully pre- 


pared, 4s , post free 
E WADE WILTON Northfield Villas, Leeds 
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SCIENTIFIC ART ‘ ® 


LECTURE ROOM DIAGRAMS (Chemical, Physical, dseological 
Archeological, Biological, &c )of any required seale in black and white or 
coloured, with refe-ence letters or printed descriptions 

Also, DRAWINGS on WOOD and the LITHOGRAPHIC STONE for 
Scientific Works, carefully and neatly executed by 


W S DUNCAN, SCIENTIFIC ARTIST, 22, Delamere 
Terrace, Bayswater, W e 


CHEAP PHYSICAL eAPPARATUS$ 


ELEMENTARY INSTRUCTION, IN THE EXPERI-’ 
MENTAL SCIENCES 


Teachers in want of Appargtus foreperforming Experiments to Illus#tate , 


the Principles of the Physical Sciences are referred for informayon to 
“GRIFFIN’S CATALOGUE FOR SCHOOLS AND COLLEGES ’ 
Price 3@ Post Free 
Sixth Edition, entirely Rewritten, and PncesgReduced to Date 
JOHN J GRIFFIN & SONS 22, GARRICK STREEL, WC- 


A GREAT BOON TO AMATEURS. 


Photographic Apgaratus and“Matenals of the Highest Quality supplied 
at City Prices from 


THE PHOTOGRAPHI@ ARTIST’S STORES, 


43, CHARTERHOUSE SQUARE, EC 
(Close to Aldersgate Station) 
COMPLETE TOURISTS’ OUTFITS EVERY REQUISITE 
New Illustrated Price List 6@ Address the MANAGER 


MINERALOGY AND GEOLOGY. 


SPECIAL and TYPICAL COLLECTIONS for Students, Lecturers, 
Museums, &c 
greatest vartety in London of Roch Specimens and Rock Sections for Micro- 
scope Collections and Single Specimens All examples are carefully 
authenticated Prof James Geike says ‘‘These are the largest and best 
cut sections made by any one in England ” 

New Catalogue of Mineral Specimens arranged for selection of Single 
Specimens, &c, with Prices New Lists of Jarices of Collections, Rock 


Sections, Apparatus, &c, of œ 
JAMES R GREGORY, ° 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON 


EDWARD WARD, 


Preparer of Microscopie Shdes and of Monting Media 
Wnggesare AND RETAIL 2 
249, OXOR STREET, MANCHESTER 
(Nedtly opposite Owens Coilege) + 
Speciality--SLIDES OF VOLCANIC DUST irom the Krakatoa Eruption, 
# xs each, Post Free, 1s 2d e 
UNMOUNTED OBJECTS FOR AMATE SRS IN SERINE AT 25 EACH SERIES. 


List on Appitcation , 


HOW & CO.’S ° 


p 
Geological Transparencies for the Lantern. 
Descriptive Catalogue on Application 
WALKER'S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS 
HOW & CO"’S POCKET MICROSCOPE TAMP 8s 6d 


MICRO-PETROLOGY —Séctions of Pitchstones, Obsidians, Granites, 
Syenites, Diorites, Gabbros, Dolentes, Basalts, Tachyltes, Trachytes, 
Andesites, Porphyntes, Rhyolites, Lavas®Ashes, Gneiss, Sc‘usts, Lime- 
stomes, &c . price 1s 62 each, e ° ` 


JAMES HOW & CO , 73 FARRINGDON STREET, LONDON 
MAGI¢ CUBE Post Free 6d. 


‘Truly a marvel of ingenuity,” *‘will give no ordinary paruy ”— 
Scrence Monthly “Really a marvel and worth? of notice "—Knowledge 
cA curiosity ,” “a feat "—Dunate Advertiser 








Apply to JAMEs Cram, Accountant, Dundee. bd 
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e LA SEMAINE FRANCAISE 


eo 


°” Sale bp Auction. 


SCIENTIFI@ EFFECTS OF THE LATE WILLIAM TERRY, Eso 
e OF PETERBORQUGH HOUSE, FULHAM 


MR. Jœ STEVENS has received Instruc- 


TIONS to SELL by AUCTION at his Great Rooms, 38, King Street, 
Coveng, Garden, on FRIDAY, Novèmber 7, at half-past 12 precisely, 
®Sithoft the least Reserve, the Scientific Effects of the Late WILLIAM 

. Terry, Esq , of Peterborough House, Fulham, consisting of a Valuable 
Telescope by DoOLLonpD, Microscopes and Microscopic Apparatus by 
PowELL and LEALAND, and others, Cabinets of Objects by eminent 
Mounters, Chemical Balances, Gas and other Furnaces, Platina and 
Silver Cructbles, Electrien! Machines, Magnets, quantity of Stoppered 

* nd other Bottles containing a Large Collection of Valuable Chemicals, 
Blowpipe Tables otopi Apparatus, and other items, also Pitch- 
Pine Calsinets, *arge aboratory ‘Table, Bookcases, and Shelves, 


C, 
On view after 2 the Day prior and Morning of Sale, and Catalogues had 


NORTH BRITISH AGRICULTURIST, 


the Snly Agricultural Journal in Scotland, circulates extensively among 
e Landowners, Farmere, Resident Agents, and others interested in the 
management of land throughout the United Kingdom 
The AGRICULTURIST ıs published every Wednesday afternoon in time 
or the Evening Mails, and coyptains Reports of all the principal British and 
Insh Markets of the week 
The special attention of Land Agents1s directed to the AGRICULTURIST 
as oe ofthe best existing papers for Advertising Farms to be Let and Estates 
r Sale 
Advertiserg addressing themselves to Farmers will find the AGRICUL- 
TURISTE a first-class medium for reaching that Class 
Price gd By post 3}¢@ Annyal Subscription, payable in advance, 14s 
° Offic 377, High Street, Edinburgh, and 145, Queen Victoria Street, 
London, E C « 
Money Orders payable to CHARLES ANDERSON, Jun , Edinburgh 


“LA SEMAINE FRANÇAISE: a Weekly 


Newspaper and Review inthe French Language Politics, Literature, 
Sciences Ast, Varteties, Notes Price 2d , through Booksellers, and at 
the Railway Bookstalls Office, 441, Strand, W C 


LA SEMAINE PRANCAISE. Journal Français pour 
Angleterre Pohtique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes Un exemplaire par la poste, 24¢@, entimbres poste Abonne- 
ment franco par la poste--un an, ros 10@ , six mors, 5$ sa Prix 2d 
chez tous les hbraires et aux gares des chemins de fer On s’abonne 
aux bureaux, 441, Strand, Londges, W 





+e 
—“ f La Semaine Fran- 
çaise ” has been brought oat in Léndon for the benefit of those Enghsh 
readers who may wish to study contemporary French from all points of 
view, mstead of confinmg gheir reading to one particular Galle print 
It certainly merits success "—Graphic 


TERMS OF SUBSCRIPTION — s d 
° Three Months e 2 as ess z 9 
1x 3 nee ee eee ave on s 5 5 
Twelve 33 ae . Jo Io 
e POO payableto A CrIsTIN 
a Publishing Office, 441, Strand, W C. 


THE ZOOLOGIST 


A MONTHLY MAGAZINE OF NATURAL HISTORY 
Third Series Edited by J E Harting, FLS, F ZS, Member of the 
British Ornithologists’ Union , contains— 
Original Articles by well-Rhown naturalists ın every branch of zoology, 
‘ats of animals, arnvaland departure ofmgratory birds, occurrence of 
rare birds, distribution snd migration of British fresh-water fish, new or 
rare marme fish local a@uama, British reptiles, British land and fresh- 
water mollusca, with remarks onghe haunts and habits of the species, and 
other matters of general interest to those who delhght in natural history 
Reports of the Linnean, Zoological, and Entomological Societes Reviews 
of natural history i pe Occasional translations from foreign zoological 
journals of important and interesting articles m various branches of zoology 
There ar® occasional woodcuts ® 
JOHN VAN VOORST, 1, Perno ter Row 


On the rst every Month, price Stapence 
THE ENTOMOLOGIST: 


AN ILLUSTRATED®JOURNAL® OF BRITISH ENTOMOLOGY 
© Edited by Jonn T CARRINGTON, 
2 With the Assistance of - 
Frepericx Bonn, FZS Jons A Power, MD 
Enwarp A Fitcu, FLS® - J, JENNER WEIR, FLS 
F BUCHANAN Wut? MD 
Contains Articles by well-known Entomologists on ali Branches of the 
Scietfte , on Insects 1mjurious or beneficial to Farm or Garden, Notes on 
Habits, Life-Histones, occurrence of Ramties, &c , there are Monthly 
Lists of Duplicates and Desideyata e ° i 
Numerous Woopcur ILLUSPRATIONS, togthe pnnting of which especial 
attention 1s given, and occastonal LITHOGRAPHED and CHROMO-LITHO- 


HER ATES 
Cr SIMPKIN, MARSHALL, & CO, Stationers’ Hall Court 


F ® Just Pubhshed, 
GEOLOGY OF WEYMOUTH, PORT- 
LAND, AND COAST OF DORSET, FROM SWANAGE TO 
BRIDPORT ON THE SEA with Archzologicdl and Natural H story 


Rotes By ROBER@ DAMON, FGS New and Enlarged Edition, 
Illustrated Price gs @ or with Geolggical Map and extra Plates, 7s óg 


@ Post Free 
R F DAMON, Weymouth 
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BRAIN: t. . 
kd 
A JOURNAL OF NEUROLOGY „° 


EDITED BY ad 
J C BUCKNILL, MD, FRS, J CRICHTON-BROWNE, MD 


a“ ° 


FRS,D FERRIER, MD,FRS,J HUGHLINGS-JACKSON, e 


MD FRS,andA ve WATTEVILLE, MA,MD,BSc 


Contents — é 


By Prof H Ober- 


ORIGINAL APTICLES~ 
The Cerebral Blood-vessels in Health and Disease 
steiner (Vienna) 
On the Early Occurrence of Ankle Clonus in Hemiplegia 


e @ 
By'A Pitres,” e 


MD 
Cases of Paine of the Corpus Callosum By John S Brigowe, MD, , 


LLD, 
Muscular Atrophy, after Measles, in Three Members of a Famly ®y 
A Ormerod, M 
Lesions of the Nervous System Etiologically related to Cutaneous Disease 
By H Radcliffe Crocker, MD, MRCR, 
The Nervous Discharge By Charles Mercier, M B 


Curnicat Cases— 
Abscess in Cerebellum , Syphilitic Symptoms* Sudden Blindness , Great 
Occipital Pain , Great Benefit from Calomel, Death, Autopsy Reported 
by Mortagu Handfield-Jones, M B Lond, MRCP e 
A Case of Idiocy with Universal Rigidity, the Result of Syphilitic Disease 
of the Central Nervous System By Angel Money, MD,MRCP 
Rivisws anp Notices or Booxs— 
‘Thudicum A ‘Treatise on the Chemical Constitution of the Brain 
Crantoun Charles, M D 
Sydney Hodges on Retinal Images I ‘‘After-Images” (Nineteenth 
Century, October 1883), II “On some Peculianties connected with 
Retinal Images” (Bram, April 1884) By George A Berry 


ABSTRACTS OF BRITISH AND ForErIGN JOURNALS— 

Schultze on Secondary Degenerations ın the Spinal Cord—-Westphal! on 
Spastic Spinal Paralysis—Vierordt on Combined Disease of the Antertor 
Cornua and Lateral Columns of the Cord--Hoffmann on Acute Ascend- 
ing Paralysis—Striimpell, Vierordt, and Miler on Multiple Degenerative 
Neuritis—Greiff on the Localisation of Hemichorea~-Unverricht on Epi- 
lepsy—Zacker on General Parglysis--Siemens on Refusal of Food m the 
Insane—Langreuter on Paraldehyde and Acetalin Mental Diseases By 
W J Dodds, MD, D Sc 

Wilks on Hemianesthesia—Gaurdner on Lethargic Stupor or Trance By 
Ch Mercter, M B 

Parant on Paralysis Agitans as a Cause of Insanity—-Camuset on the Pre- 
valence of Forms of General Paralysis in which Depression 1s the Pre- 
dommant Feature By R Atkinson, FRCS 

Bernhardt on Head-tetanus-~Franz Becgel on Spasm of the Muscles of 
Te a on Partial Loss of Sensibility By E Beevor, 


MACMILLAN & CO, LONDON 
THE BREWERS’ ‘GUARDIAN. 


A Fortmghtly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parlrimentary Matters 
REVIEW OF THE MALT AND Hor TRADES, AND WINE AND Spirit TRADE 
RECORD 
The Organ of the Country Brewers 
t The Brewers’ Guardian ” ispublished on the evenings of every alternate 
Tuesday and 1s the only journal officially connected with brewing interests. 
Subscription, 16s 6d per annum, post free, dating from any quarter-day 
Single Cop'es, rs each Registered for transmission abroad 
Offices—s, Bond Court, Walbrook, London, E C 


By T 








On the xst of every Month 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN 
Edited by James Britten, F LS, British Museum e 

Conrents ~—Onginal Articles by leading Botanists -—Extracts, and 
Notices of Books and Memoirs -~Articles in Journals —-Botamical News — 
Proceedings of Societies e 

Price rs 3d Subscription for One Year, payable in advance, r2s 
London WEST, NEWMAN, & CO, 54, Hattoi? Garden, E C 


By C J WOODWARD, B Sc 


ARITHMETICAL*PHYSICS. 
Part Ia ~ACOUSTICS, LIGHT, AND HEAP 
Price Two Shilhngs + 
Part Ila —MAGNETISM AND ELECTRICITY 
Price One Shilling Ba 
Similar 11 plan to the Author's “ Arithmetical Chemistry ” Conl€se ex 
planations followed py numerous graduated exercises a 
London SIMPKIN, MARSHALL, & CO e 


HANDY VOLUMES FOR TOURIST#AND THE LIBRARY 


PHILIPS’ HANDY ATLAS OF THE 
COUNTIES OF ENGLAND 43 Maps, with Index Crown 880, 


Cloth, 3s 6a e “ee 
Uniform with the above 

COUNTIES of SCOTLA 32 Maps, 

COUNTIES of IRELAN 

NORTH and SOUTH WALES &6 Maps, with Index e @s 6g 





London GEORGE PHILIP & SON® Fleet Street, and all Booksellerse® 
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a z ` This Day, handsome cloth, price 18s «° ° ° 
Kiwns 
A MANUAL 
: L. - : 
e + 2 
“ ` BY JOHN PHILLIPS, F RS, late Professor of Geology in the University“of Oxford ce : 
, Rewritten and Edited by ROBERT ETHERIDGE, F R S, and H G SEELEY, F R.S. a ce 
o, 


Part I PHYSICAL GEOLOGY AND PALÆONTOLOGY. By Prof. SeeLev, 


FRS With Ilustiations and Chromo Frontispiece _ 





e Now Ready, in Crown 8vo Pice 6s 


LG I G HE T. 


By P'G TAIT, MA; 


Foimeily Fellow of St Peter’s College, Cambiidge , 
Profesgn of Natmal Philosophy in the Univesity of Edinburgh 


Edmbugh A & C BLACK 
London LONGMANS 


NEW SCIENCE BOOKS. 


TEXT-BOOKS FOR STUDENTS NEW VOLUME 
A TREATISE ON ORE DEPOSITS By 
J ARIHUR PHILLIPS, FRS, VPGS, FCS, MInstCE, 


Ancien Eleve de l'Ecole des Mines, Pars, Author of “A Manual of 
Metallurgy,” “The Mining and Metallurgy of Gold and Silver,” &c 
With numerous Illustrations Medium 8vo ass 
“No man has, from his vast eaperi@ce in all parts of the world where 
metalliferous mines are pi eal possessed a larger amount of knowledge 
than Mr Phillips, and this knowledge he has brought to bear on the inquiry 
In question =y] eneum 
“Mr Philhps not only fulfils the needfu' requrements, but fulfils them 
perhaps more satisfactorily than any other scientific man in this country could 
hope todo Indeed the work he has just “published gives us the matured 
experience of a life devoted professionally to minmg and metallurgy in 
various parts of the world, yet saturated with an aident love of original 
research in the broad field of chemico geological inquiry In closing Mr 
Phillips's volume we may Congratulate him on having enriched our scientific 
hterature with a contribution of substantial value, which will probably remain 
for many a day a standard work of reference on its peculiar subject Nor 
will its use be Limited to English students for the author's wide knowledge 
of American ore-deposits will probably render his book equally acceptable on 
the’other side of the Atlantic "Academy 


DISEASES OF FIELD AND GARDEN 


CROPS, chiefly such as are caused by Fung) By WORTHINGTON 
G SMILH, FLS,M AI, Member of the Scientific Committee of the 
RHES With r43 Hlustrattons Drawn and Engraved from Nature by 
the Author Fcap 8vo 4s 6d 
“It gives m the most intelligible manner a report of the progress made in 
the discovery of diseases of crops and protection from insects, and cannot farl 
to be of great value "—Agricultural Economist 
“Mr Smith writes with experience as a microscopic observer, iare ability 
as a descriptive writer, draughtsman, and engraver, and the consequence 1s 
that we have wa him all the qualifications needed for the work he has here 
performed ‘We strongly recommend our readers to procure this little book ” 
wu A gricultyus al Gazette 


A FREATISE ON MATERIA MEDICA. 


By T LAUDER BRUNTON, MD, DSc, FRCP, FRS, 

Examiner in Materia Medicain the University of Landon, late Examiner 
e in” Materia. Medica m the Umversity of Edinburgh, and the Royal 

College of Physicians, London, &c [Nearly ready 


8vo 
A TREATISE ON THE DYNAMICS OF 


ERE SYSTEM, OF, RIGID BODIES By EDWARD JOHN 
ROUTH, LLD,F RS , D Sc, Fellow of University College, London, 
AM, Fellow of St Peters College Cambndge With numerous 
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London CHARLES GRIFFIN & CO, Exeter Stieet, Strand a ie 


Now Ready, 8vo Price fs ° 


THE SCIENCE OF-AGRICULTURE. 
FREDERICK JAMES LLQYD, FCS,” « 


Lecturer on Agnculture, King’s College, London, late Assistant Chemist 
Royal Agricultural Society of England 
*,* This work 1s mainly a reproduction of lectures delivered at King’s 
College, London, in which an attempt was made to explam, with as little use 
of technical Ianguige «s possible, the scientific principles which regulate the 
modern practice of agriculture sd 


London LONGMANS, GREEN, & CO 
Just Published, with Engravings Price ros aP 


On SCLEROSIS of the SPINAL C@RD; 


including Locomotor Ataxy Spastic Spigal Paralysis, and other System- 
Diseases of the Spmal Cord , their Pathology, ete Diagnosis, 
and ‘Ireatment By JULIUS ALTHAUS, MD, MRCP, Şpmow + 
Physician to the Hospitad for Epilepsy and Paralysis, Regent's Par 

London LONGMANS & CO, Paternoster Row  * 


Price 1s 6d - 
ON THE* FORMATION OF URIC ACID 


IN ANIMALS ius Relation to Gout and Gravel Together with an 
Explanrtion of the Therapeutic Effects of some of the Remedies used 
in the Treatment of those Discrders By P W LATHAM, MA, 
M D , Fellow of the Rogal College of Physicians, London, Downing 
oe of Sfedicine, Cambridge Senior Physictan to Addenbrooke's 
ospita 
“Itis one of the most philosophidAl contbutions made to medicine in d 
recent times , and we are confident it will be read with equal profit and 
pleasure by the physician "—-~Edindur gh Medical Journal 
“With considerable abthty Dr Latham proceeds to derive support for his 
views from the effects of treatment. From this aspect the correctness of 
his views would seem to be well established "—~AZedicad Trines and Gagette 
“A short but suggestive essay "Saturday Review 
“ Latham’s work deserves careful study, as on the borderland of something 
very new "—' ‘The Asclepiad,” by Dr B Richardson 
‘t In this little book is contained one of those valuable contributions t 
the science of medicine which are but too rarely made by acknowledge 
professional leaders Medical practitioners will find the value of Dr 
Latham’s most recent contribution to medical hterature out of all relation to 
its size "~ Scotsman 
i Cambridge DEIGHTON, BELL, & CO 
London GEORGE BELI & SONS 


THE ENTOMOGLOGIST’S MONTHLY, 
MAGAZIN K; ; 


Price Sixpence, Monthly, 24 pages 8v@, with occasional INustrations 
Conducted by C G Barrett, J W Doucnas, R McLACHLAN, FRS, 
E C Rye FZS,E Saunpers, FLS,and H T Srainron, FRS 

This Magazine, commenced 1n 1864, contains standgrd articles and notes 
on all subjects connectgd with Entomology, and especially on the Insects of 
the British Isles e 

Subscrptron—~Six Siiflings per Volume, post free 
mence with the June numberin each year œ 

Vols I to VI (strongly bound in cloth) may be obtained by purchasers af 
the entire set to daft, at the increased price of ros dach, the succeeding 
vols may be had separately or togetMer, at 7s each ~ 

, London JOHN VAN VOORST, 1, Paterngster Row 





The volumes com, 


Examples Fourth Fdition Revised and Enlarged Two Vols N B —Communications, &c , should be sent to the Editors at the above 
Vol I@Elementary 14s Vol II Advanced 14s address * 
MICRO-ORGANISMS AND DISEASE 


an Introduction into the Study of Specific Micro-Organisms By E 
KLEIN, MD, FRS, Joint Lecturer on General Anatomy and 
hysio®gy fn the Medical School of St Bartholomew's Hospital, 
ondon With 108 Engravings Fcap 8vo 4: 6g 


i MACMILLAN & CO, LONDON 
a YE a aaa a AA i AA A A a a h A 
New and Enntaiged Edition goixteenth Thousand), 318 closely printed pages 


Crown 8vo 55 
OURSELVES, OUR FOOD, AND OUR 
© 


j PHYSIC 


„a By BENJAMIN RIDGE, MD ®FRCSE, 
Author of “ Brinaiples gf Organic Life,’ ‘ Health and Disease,” &c., &e 


Winersted by Colouged Drawings & the ‘longue, and Woodcuts 
e 
Lorficn CHARLES HIGHAM, 2%, Faringdon Street, E C 


MINERALES AND STONE 
IMPLEMENTS. " 


MR BRYCE-WRIGHT begs to call the attention of his Clients and the _ 
Public to his large Series of @ ° e 


MINERALS AND STONE IMPLEMENTS, 


from which single specimens can be selected 
Elementary Collections of Minerals, Fos@ils, and Rocks frome £r upwards, 


+ N B —These Collect ons Mtaned thg Prize Medal, B62 
GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION 
e BRYCE-WRIGHT, 


Mineralogist avd Expert in Pyecrous Stones, 
204, REGENT STREET, LANDON, W 


+e 


è 8 . 


Qet. 23, 1884]. 
@ 


r e 





SUBSERIPTIONS tee“ NATURE.” 
d 


$ 

Yearly ; 28 o 

Half-yearly ‘ © 14 6 

Quagterly. . = gave - 7 6 

* To the *Unifed States, the Continent, and all places 

“within the Postal Union — ® 

s d 

. Yearly @. .. . 30 6 

i Half-yearly . jas . 15 6 

p~ Quarterly. . oo... - 8 Oo 


CHARGES for ADVERTISEMENTS 


Thre¢ Lindin Column 2s 6d gd per Line after. 
a s 


4 d 

One-Eighth Page, or Quarter Column ... 018 6 
Quarter Page or Half a Column ©. « IWO 

e Helf a Page, or a Column . oe ees 3 § O 

° Whole Page ¢ , 6 6 a 


Post @ffice Orders payable to MACMILLAN & CO. 
OFFICE 29, BEDFORD STREET, STRAND, W C. 


- iarv of Societies 


e LONDON 


< FRIDAY, OCTOBER 24 


, QUERIT MicroscoricaL CL@s, at 8-~On the Relations of the various 
Types of the Genus Orbitohtes Dr W B Carpenter, CB, FRS 


SA TOURDAY, OCTOBER 25 





rf 


+ + Eser Frecp Cuun, at 7 (at the Public Hall, Loughton, Essex) —Entomo- 


logical Notes from an Old Pocket-béok J@nes English ~River-Dnft Man 
, in South-West Essex Wuham H Smith —On the Transmission of Form 
» in Heterestyled Plants Edward Rosling, F RMS, and Robert Miller 


Christy 
@ SUNDAY, OCTOBER 26 


SunvDay Lecture Society, at 4—The True Meaning of Evolution 
Edward Aveling, D Sc Lond 


H. & E J. DALE, 
MANUFACTURING OPTICIANS 
°” AND ELECTRICIANS 


PATENT MULTIPLEX CAMERA to carry 
13 Dry Plates 
A PERFECT APPARATUS FOR TOURISTS 
{Cheaper and better than Double Backs) 


Hllustrated Circular Posi Free 


Complete Photographic Sets of High Quality, 
with Multiplex Camera, from 45 55 
Illustrated Catalogue, 4 Stamps Electric 
Catalogue (roo pages), 4 Stamps 


26, Ludgate Hill, London, EC 


“SCIENCE AND ARTDEPARTMENT 


so PERCENT GRART FOR THE PURCHASE OF STANDARD 
COLLECTIONS AND APRERATUS FOR TEACHING GEOLOGY 
AND MINERALOGY NEW LISTS and FORMS on which the 
Application ıs to be made supplied by 


(THOMAS J DOWNING, 
° Geologist, ogy, © 
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Prize Medal, Calcutta 
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LIGHTNING CONDUCTORS. 


Expenence, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size ® the best 
of allapphances for the protection of every description of building from the 

destructive effects of lightunty 


NEWALL &-CQ:’S. 


PATENT 


COPPER LIGHTNING CONDUCTOR, ` 


As apphed to all kinds of Buildings and Shipping ın all parts of the woyld 
with unvarying success, 1s the most Trustworthy, most Effective, and aiso 
he Cheapest Conductor ever offered to the Public 


R. S. NEWALL & CO., °° . 
130, STRAND, W C , 7, NEW QUAY, LIVERPOOL, . 
68, ANDERSTON QUAY, GLASGOW > 
MANUFACTORY—GATESHEAD-ON-TYNE. 


FERNS, A SPECIALITY. 


The largest and most profusely ILLUSTRATED CATALOGUE® 
of FERNS ever published, containing much valuable information, many 
Synonyms numerous Deseriptions, and copious yet simple # Hints on 
Fern Culture” , representative of our IMMENSE STOCK of FERNS, 
which 1s probably the largest in the World, suitable for STOVE and 
GREENHOUSE cultivation, for OUTDOOR FERNERIES, and 


other purposes 
May be had on application, PRICE 15 
ABRIDGED CATALOGUE OF OVER I000 SPECIES AND 


VARIETIES POST FREE 


W. & J. BIRKENHEAD, 
FERN NURSERY, SALE, MANCHESTER 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL: HANDICRAFT, . 


PRICE 48 74. ati FREE 


A CATALOGUE OF GHEMIGAL APPARATUS, 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp , Illustrated with r,600 Woodcuts 
Most Complete and Cheapest List of Apparatus. 


JOHN | GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C 


SANDERSON & Co., 


Sole Inventors of the Solid Copper Tape 


LIGHTNING CONDUCTOR 


In Continuous Lengths, without Joints as supplied by them to Her Mayesty’s 

Government and the Colonies, the Itahan Government the Argentme Re- 

public, and other Foreign Governments , the Royal Courts of Justice, Strand, 
the Houses of Parlixment, &c 

Chimney Shafts Repaired, Hooped, Raised, Pointed, or Straightened with- 

out Stoppage of Works Luightning Conductors Inspected andeTested by 

Experienced Electricians Electric Bells, Speaking Tub&s, &c , fitted on 
the most Improved Principles 











a ê WHISKIN FERURI; LONDON, EC áġæver Quarter of a Century) LEADENHALL HOUSE, 101, LEADENHALL STREBT, RC. 
THE CHEMISTRY OF THE SECONDARY BATTERIES OF 
. PLANTE and FAURE By J H GLADSTONE, PhD » ERS, and ALFRED TRIBE, F Inst C, Lecturer on 
° Chemistry at Dulwich College Crown 8vo as 6d e [t Mature” Serves ~ @ 
°“ The httle volume 1g a valuable contribution to out knowledge of secondary batteries, and deserves to be widely eirculated ”— 
Electrical Renew o@ bad 
“Tt does not néed many words to commend this clear and practical little volume to all whom it may concern ”—Atheneum 
MACMILLAN & Co, LONDON, WC © a ` 
+ 
e Š ° 
oe ty a Sct tke am Ce E £, sE nat m- ° ga THIS NOTICE O F REMOVAL 
: Pw S ~ 4 A S o i T'E- ve aaa aa _ secre 
HALLOW AYS:PILLS: MEDICENE THOMAS D RUSSELL, 
ee Serre Late of ESSEX STREET, SBRAND, e 
Ys a Certain Cure for all Disorders of the LIVER, STOMACH | Eas removed his extensive Collections of Geological, seoa L Meter 
a l l, and Microscopical Specimens to more convement ses ah 
AND BOWELS A Great PURIFIEP of the BLOOD ae "3 NEWGATE STREET, year the New General PoseOffice Address® » 
Powerful Invigoisgpr of the System, in cases of WEAKNESE THOMAS D. RUSSELL, e ' 
Se e 
* AND DEBILITY, and 1s prequalled in Female Complaints, 78, NEWGATE STREET, LONDON: Ec za 
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-A WARM FIRE INSTANTLY. 
e + s 9 
*, °  *.,NO DIRT OR TROUBLE. ' M 
> s ” í 
è ~ 
; FLETCHER s ° < + 
a + 
PATENT INCANDESCENT ASBESTOS FIRES: 
i e ee ¢ so 
2 a NEW PATENT, SEPTEMBER 1884. y . 
* » ° 
e ECONOMICAL IN USE. SUITED FOR LARGE OR SMALL ROOMS. 
The cheapest form+1s powerful and well made, for permanent hard use, hes flatter and closer to “the 
» grate than any other, and will warm a 100m 14 feet square efficiently, in the severest weatheél, The » 
asbestos can be renewed at intervals of four or five years if necessary, at a trifling cost 
e 
EAN WE EI GRY ee re aar 
l ; Rage aah . 
ABs J; ce ae » o . 
* We. Ms Re + 
IEN IENA 
BS HETE. a = 
. SA ES 
y Gps ATV tse ; 
Se tl z 
RARA Si i WRA eh à n i 
= AEE Ta 52 sa SES os SEXES. v= 
ih i 
e. : 
Pe . . 
7 a eet = ro © 
DP RICE Ss 3: ; ee 
C, No. 15°12s. D, 15s. to 34s. K, 21s. to 40s. E, 30s. H, 40s. to 745. B, 60s 
Ta A, 80s. 3F, Os. to 6Os. C, 475? i — 
. ð PRICES VARY ACCORDING TO, FINISH. à 
Many Patterns with *and without fenders, plain and enamelled, with hand-painted and other tyes are now ° 
~ e- ° ready, and several others ın preparation as 
& + 
See Tilustrated List of Domestic Labour-Savitig. Apparatus, 
4 2 d F P3 ICE 2d, post Sree. e’ ġ 2 & 
a r O ere ae TEA TE N RCT NO e 
@ $ t 
(HOS. FLETCHER, e 4 
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e 


n *°THYNNE STREET, WARRINGTON. , 


š è 
a May be sn in Operation at DEANE’S, London Bridge, MAYFIELD’S, Queen Victasta Street ô and most of the 


o ‘we © Gas Offices and Dealers througout Great Britain . > ° 
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must be paid for with the Beer 
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6. DS. See wae. 
In Casks, 12/6 per 9 gals In Bottle, 3/3 ver doz Impl Pts * 


* Bottles chaiged 2/- per doz, and allowed at the sawe rate if returned , but they 


Neither sugar, saccharum, nor any of the many new Brewing Materials are used in { 
the manufacture of the “S N” Stout, ıt 1s Brewed entirely from the finest Malt and 
4 Hops, it ıs, too, more hopped than Stout ıs generally, therefore, besides being very 
# nutritious, it 1s an excellent Tonic and particulaily suited fer invalids, ladies nursing, or 

anyone requiring a good strengthening beverage 
and very much 1ecommended by Medical men 


WALTHAM BROT FERS, 





+ 


Special Prize Medal, Samitary Institute 
Silver Medal, National Health Society, 1883 


It i a “Sound Nutritious” Tonic, 








: “HALE GUINEA’ ALT BREWERY LONDON SW 
ə 
ť:, HARY EY AND PEA KE, 
° F ° [By Appointment to the Royal Instetutzo-t of Great Britazn,] 
. SUCCESSORS TO W LADD & CO., 
+ + 


. BEAK SRREET, REGENT STREET, LONDON, W 
MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 
e SCHOOLS, COLLEGES, OR PRIVATE RESEARCH 
SEE EXHIBIT AT HEALTH EXHIBITION, EDUCATIONAL SECTION; ROYAL ALBERT HALL, 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE 





Cc. D. AHRENS, 
PRISM WORKER AND PRACTICAL OPTICIAN 
36, GREAT RUSSELL STREET, LONDON, WC 


° SPECIAL NOTICE—Sve the New Polarising Prism 


Can be used over any A & B Eyepiece Strongly recommended for Lantern 
Work, will take in any Object Also see the New Erecting Microscope 
@Any Object-Glass And any Eyepiece can be used withit Itis the only way 
of seeing the Objects in their right shape and form Maker of the Largest 
Nicol Prisms ın existence for the Late W Spottiswoode, Esq, PRS, &c, 

&c , and for Frank Crisp, Esq , LLB, BA, &c, &e 


TRADE SUPPLIED WITH PRISMS e 


LELECTRICITE’ 


Chaque Samed:, {6 pages, grand in 8vo, 2 colonnes 


REVUE HEBDOMADAIRE, 


Scientifique, lustrée, spéciale, seul journal tenant les lecteurs 
au cowrant de toutes les expositions édlectgiques, et de tous les 
progrès de P’dectfcité 


* Comité de Rédaetion, ARMENGAUD JEUNE, 


° Président , á 
A BERTHON, E BOISTEL, F BOREL, 
R. de COUSON, W de FONVIELLE, L MAICHE, 
eA, de MERITENS, D MONNIER, D. NAPOLI 

° Subscription Yeagly, 20s , Sex Months, 10s 
Agency for England afd Colonies— 
e LE FEVRE AND CO., ENGINEERS, 
26, BupGrE Row, CANNON STREET, LONDON. 


Specusen Coby sent ®@ost free 
a i ec ee ee 


16s per Ann, 2os Post Free 


DER NATURFORSCHER 


* Wochenblatt zr Verbreitung der Fortschritte in den 
Naturwfssenschaften 
Herausgegeben von Dr WILHELM SKLAREK 
A Weekly Periodical devoted to Natural Science.gs2 Nos , 16s Specimen 
Numbers may be had through any Foreign Bookseller 1884 commenced 
the XVIIth volume % 





® Berin DUMMLER, 77, Charlottenttrasse S W , and all Booksellers 
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AUTOTYPE PHOTOGRAPHIC BOOK 


ILLUSTRATION. 


ADVANTAGES 
sst They present Faithful Representations of the Subjects 
and Printed on the paper of the Book itself, mounting not required 
srd For Editions of rooo and under they are cheap 
Employed by the Trustees of the Bnutgh Museum and by the Learned 
Societies , also by many of the leading Publishers 
Amongst the Works recently done, or at present in the press, may be 
atea Lady Brassey’s ‘‘ Tahiti”, Prof Gardner's “The Types of Greek 
Cons”, Holtzapffell’s ‘‘Practice of Ornamental Turnng”, Audsley’s 
t Ornamental Arts of Japan”, Lockyer’s “‘Spectral Analysis” , Burgess’s 
“ Archeological Survey of India”, “Samuel Palmer a Memoir” 
Of this last work the 4 themeua says —‘‘ This book 1s admirably illus 


trated by fourteen autotype reproductions from lovely and characteristic sepia 
drawings ” 


FOR THE 
ARTISTIC DECORATION OF THE HOME, 


VISIT THE 
AUTOTYPE FINE ART GALLERY, 


74, NEW OXFORD STREET 
(Twenty Doors West of Mudie’s Library) 
SPLENDID COPIES OF THE OLD MAST&§RS, ° 
From the most celebrated Galeries of Furope 
REPRODUCTIONS OF MODERN PAINTINGS, 
From the Luxembourg, “The Salon,” Royal Academy, &c , 
FACSIMILES OF TURNER'S “LIBER STUDIORUM,” ~“ 
COPIES OF REYNOLDS, GAINSBOROUGH, ,eLAWRENCE, 
And rare works from the Print Room, British Museum 
An ILLUSTRATED PAMPHLET, with Pré§s Motices from the Ti1ttes, 
Athenaum, Academy, Portfolio, Art Journal &c , free per Post 
Fine Art Catalogire, 124 pages, price Sixpence, free per Post 


THE AUTOTYPE COMPANY, 
74 NEW OXFORD STREET, WC 


Prce Sixpence By Post, Eightpence 


THE ENGLISH® e 
ILLUSTRATED MAGAZINE., 


Contents for November ® 
t=" Play A Scene from the Life of the Last Century ” Engraved by J 
D Cooper, from a Drawing by Hugh Thomson (Frontispiece ) 
2-~-Eton By Mowbray Mors With Illustrations 
3 — Thoughts ina Hammock (a Poem) ByW Crane With Illustrat ons 
4 ~—That Terrible Man By W E Norns (To be continued », 9 
5 ~The Malatestas o@Riıminı By A Mary F Robinson With Mugggitions 
6~--Baby Linguistics By James Sully 
7-A Family Affair 
be continued } 


e $ 
MACMPLLAN &to , LONDON «* 
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EE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stammers, i 


ARE THE ORIGINAL MAKERS OF 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenit. . 


Sole Address-— 1x10, HIGH STREET, MANCHESTER SQUARE, LONDON, W., 
$ May be obtained of all Decorators ý 
Award of Ment, International Medical and Sanitary Congress 


* 
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Chaptgs V, VI, YI By Hagh Conway (8 >» , 


cevijı NATURE ,° > œ Ea a, TO. 
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‘ence. Tae “OTTO” BAS Enone Sepa 


CONSUMPTION of GAS guaranteed to 
*be NS to 75°/, less ae ANY other 
» Gas Engine per brake horse-power. 


CROSSLEY’S PATENT TWIN ENGINES— 
Impulse every Revolution 
à Tbe steadiest running Gas Engine yet made 
s 'CROSSLEY’ S PATENT SELF-STARTER— 
The Safest, Sımplest, and Best 


° cROSSLEY'S NEW VERTICAL ENGINES— 
Requi-ing little Giound Space 


ICROSSLEY BROS., Limited, Manchester. 22°03 
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» London 24, Poultry, EC Glasgow 58, Union Street cg see n —— 
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MAKE YOUR OWN PICTURE FRAMES. 


BOOTHE BROTHERS 
MITRE CUTTING MACHINE AND CORNER CRAMP? | 


(REGISTERED) 


Sold by Agents m LONDON, SHEFFIELD, BIRMINGHAM 
Wate for Illustrated List, Post fiee, from the Sole Makers 


Frret-Work and Sold Carving. 


Our Extended Catalogue of Fret-Work and Solid Wood Carving Patterns contains nearly 
300 Designs, photolthographed one-tenth the original size, and is sent post free on receipt of 
Four Penny Stamps List of Tools and Materials 1s also inclosed e 


. BOOTH BROTHERS, 63, Upper Stephen Street, Dublin,” 
THE “EXCELSIOR” THE NEW PATENT 
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PATENT SPRING MATTRESS, AWARDS WOVEN WIRE MATTRESS. 
SOE 
ERUEN EDALS, at SS 
FOURTEEN ne Se ye 
CERTIFICATES RESER n 
OF MERIT SSS 
e 
THE The leading peculiarity of this Mattiess tsethe unique com 
The principle of arrangement permits the free movement «« Excelsior” bination of a woven wire centia? portion with helical 
of one sleeper without inconvenience to the othe1, admits Re spungs of great strength afd reliable temper, giving 


of complete isolation of each, and ¢fuctually prevents Matlock”? advantages possessed by no other make ‘The helical 
depi ue beg cenite springs obviate the tendency m al wove wire mattresses 


BED-RESTS to become nollpw and so cause sleepers to roll yto the 
Tae “EXCELSIOR” & “MATLOCK” COUCHES middle of the bed $ 


eRetað from Cabinet Makers, Upholsterers, & Bllusts ated D&co tptive Crrcularand Pite Lists from 


CHORLTON & DUGDALE, MANCHESTER: 


~-PREPARATIONS FOR THE MICROSCOPE: 
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P. WHEELER, W. WATSON & SONS 
HAVE JUST ISSUED ` 
Late of TQLLINGTON ROAD, HOLLOWAY, begs to NEW DESCRIPFIVE CATALOGUE OF 
announce that in consequence of ill-health he ys compelled to MICROS@OPIC OBJECTS, 


velingwesh Business, and has tiansferred his good-will and the | A classified representation of then stqgk, wich the addgion just 
whole of his stock to made to 1t of between 40,000 and 50,000 choice slides P rchased 


witi? the business of Mi E WAEEL ER 
° ANa EO E O MICROSCOPES and APPARATUS 
° wo $13, HIGH HOLBORN, LONDON | Pa AR 


$ | An Lilustrated and Descriptive Catalogue of Lnstruments withealt 
a °’ f whom for the future agl Orders showld be addressed | the most modern improvements 25 also prilgzshedl, post free, 2d 


Pag “WATSON & SONS, 313, HIGH HOLBÓRN, LONDON. ’ 


š TWO DOORS FROM CHANCERY LANE © ESTABLISHED 1837 a 
ry * See ee eB a E ete 2 
$ s è Priated by gh yeas Soys, np TAYLOR, at 7 and 8, Bread Street Hill, Queen Victoria Stres’, in the City of Londen, anfepublshed by e 
D ACHILEAN AND Co, at the Office, 29 and 30, Bedford Street, Covent Garden —luurspay, Onob@ a 18E 49 
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° . 3° WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
e - *s ba 
š : “t To the solid ground 
Of Nature trusts the mind which builds for aye.” — WORDSWORTH ad 
s ce MN OTE a ES ROE ESET i i AI A a a hE I EASE EY TPE AER A AS OBC PETES OUP LIS 
*No. AB VoL 30] THURSDAY, OCTOBER 30, 1884 [PRICE SIXPENCE 
ý Reged asa Nes »paper at the General Post Office] {All Rights are Reserved 
ee THE “LOISETTIAN ” 
od SCHOOL OF MEMORY. 
E INSTANTANEOUS MEMORY! 
: ART of NEVER FORGETTING]! 
Pad DISCONTINUITY CURED!! 
- A PhysvotcouaPSysten, wholly unlike Mnemonics, using none of 
rts © Locaties,” “Ays,” “Pegs,” “Links,” or “Associations ” 
Dr ANDREW WILSON, FRSE, *Editor of 
, o “ Heglth,”o says — 
» ° PROF LSSOR LOBETTES SYSTEM IS PHYSIOLOGICAL AND 
i SCIENTIFIS IN THE HIGHEST DEGREE ” 
K Mr RICHARD A PROCTOR, Editor of ‘* Knowledge,” 
n in No 119, dated January 25, 1884, says —— 
I HAVE NO HESITATION IN THOROUGHLY RECOMMENDING 
i THE SYSTIM TO Al- WHO ARE IN EARNEST IN WISHING TO 
TRAIN THZIR MËM RIES EFFECTIVELY, AND ARE THEREFORE E a ee 
WILLING TO TAKE RŁASONABLE PAINS TO OBTAIN SO USEFUL ASTRONOMICAL TELESCOPE 
A RESULT” Pe With 3-mch Achromatic Object Glass of excellent quality, with brass body, 
7 e one Jerrestial and two Celestial Eyepieces, ın Case complete Guaranteed 
Any Book Mastered in One Reading to be capable of dividing Double-Stars and showing Saturn’s Ring and 
Great Induccments to Correspondence Classes Jupiter's Belts £ 
° Progpectug post-free on application to Bad re: che 6 ee rs b 
Pp R ts) E E S Q O R L O I S E T T E REALOJ HE Ù SEPOMORICA ELESCOPLES SEN vee 
37, NEW OXFORDI) STREET @pposite Mudie’s Library), LONDON JOHN BRO WNING, 63, STRA ND, LONDON y WC 
MAPPIN & WEBD’S METEOROLOGICAL INSTRUMENTS. 
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2 om 
PXFORD STREET, WEST END, AND Opticians and Scientific Instriument Makers | e 
MANSION HOUSE *BUILDINGS, CITY, To Her Majesty te QUEEN, i 
e = * LONDON. e y HOLBORN VIADUCT, ; 
. MANUFACTORY —Tta Royal Plate and Cutlery Works, SHEFFIELD 45, CORNHILL, & 122, REGENT STREET, d°ONDOW. i 
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” | UNIVERSITY OF ST ANDREWS 


z . CLASS OF NATURAL HISTORY 
The Course of Lecares on Næural History (Zoology) by Prof McInrosu 
will corgmence on MONDAY, November 10, at 3 p m , with an Introductory 
Peary on the “Eggs of Fishes,” and will be continued Thrice Weekly 
o (Monddys, Wednesdays, and Fridays) at ro a m 

A Practical Class for the Examination of Living Marine and other Forms, 
and the use of the Microscope, as well as 2 Marine Laboratory for Special 
Researches—under the Professor or his Assistants—will also be available for 

g@tudents attending the Course 
a (By Order} J MAITLAND ANDERSON, Secretary 
The University, St. Andrews, October 20, 1884 


> UNIVERSITY COLLEGE, DUNDEE 


6 CHAIR OF BIOLOGY 
The Council 1s prepared to receive applications for a Chair of Biology 
e ‘The app&intment will be made, in the first instance, for four years, in eich 
of which the salary will be £400, with two-thirds of the fees, the total income 
eng guaranteed to be not less than 4soc per annum during that period ~~ 
Applications, accompamed by 25 copies of Testimonials should be sent to 
Messrs SHIELL and SMALL, s, Bank Stree- Dundee, not later than 
NOVEMBER 15 ‘Lhe s&ccessful Candidate will be expected to commence 
work after Christmas 


ZOOLOGICAL SOCIETY OF LONDON 

TheFirst Scientific Meeting of the Session 18&4 85 will take place at the 
Society’s House on TUESDAY, November 4, at half past eight o clock 
P L SCLATER, Secretary 








r 


m 
3, Hanover Square, London, W 


CIVIL SERVICE COMMISSION —Ex- 


amination for Assistant Eaxamuinershrps in the Patent Office (2r 25), 
November 14 Salary, eso to £400 The date specified 1s the latest 
at which applications can be received They must be made on forms 
to be obtained, with particulars, fr m the SECRETARY, Civil Service 
Commission, London, S W 


Fa 


EVENING LECTURES TO WORKING MEN 
NORMAL SCHOOL OF SCIENCE AND 
ROYAL SCHOGL OF MINES 


The First Course, consisting of Six Lectures on ‘The Foundation Stones 
of London,” by Prof JUDD, F RS, will be delivered at the Museum of 
Practical Geology in Jermyn Street, S W , commencing at eight o'clock on 
MONDAY, November xo, 1884 Tickers may be obtained by Working 
Men only on application at the Museum on Monday Evening, November 3, 
from six tọ ten o’cloch Fee for the Course, 62 Each applicant is re- 
quested to bring his Name, Address, and Occupation written on a piece of 
paper, for which the ‘licket will@e exchanged 


FRANK HATTON MEMORIAL PRIZE. 


Some friends and fellow workers of the late FRANK HATTON, who 
lost his hfe during an arduous Scientific Expedition m North Borneo, propose 
to create, in honour of his memory, an Annual Prize to be held by Students 
of the Royal School of Mines and Normal College of Science, South Ken 
sington, to be called ‘The Frank Hatton Memonal Prize” ‘The Council 
have indicated their approval of the project, and recommend that the Prize 
be given for Organic Chemistry, m which section of Science the late Mr 
Frank Hatton was more especially distingutshed. 

Subscriptions (which are only invited from friends or acquaintances of the 
late Frank Hatton, and those who may take sufficient interest in the subject 
for which the Prize will be given to help the Fund materially) may be for- 
warded to Dr HODGKINSON, at the Royal School of Mines, South Ken- 
s'ngton, or to the credit of “The Frank Hatton Prze Fund,” Londor and 
Provincial Bank, Susser Place, Kensington, SW ‘The following sums are 
already promised or received ~~ 


s d A Zsa 

Alfred Dent, Esq 25 o o| F Cousins Esq 5 00 

Henry Irving, Esq 20 o oj H F Gilhg Esq 50o 

Laurence Bawett, Esq zo o o| Wm Bond Esq à. 5 00 

W J Elissa, FRGS 5 o o! H Ward, Esq I ro 

Joseph Cowen, Esq, MP 5 oo MM ọ ro 6 

Col Beck 5 0 0 | A Srudent o lo 6 

> P L Toole, Esq 5 5 o; Other Subscriptions 30 0 o 
E Streeter, Esq o 5 5 o | 


BIRMINGHAM SCHOOL BOARD 


A FIRST ASSISTANT SCIENCE DEMONSTRATOR ıs required (in 
consequence of the appointment of the present Assistant as Chief Demon- 
strator at Nottingham), commencing Salary 4140 per Annum Require- 
ments ~A Practical Knowledge of Chemistry, Physics, and Physiology, with 
eaperience 1n teathing large Classes 

Apphtecations, inclosing Copies of Testimomals to be received not later than 
SATURDAY, November 15 addressed to the CLERK of the School Board, 
Burgnghae, @% 


Burgngham, 9 a 
e WESTMINSTER! TEGHNICAL 
&CHOOL (in connection with City Guilds Institute) -EVENING 
CLASSES —Electrical and Mechanical Engineermg, Mechanics, Mathe 
matics, Drawing, MacMne and Building aOR, Matriculation, 
Civil Service, and other subjects —Syllabus and terms post free, 
E GOFFIN, Hon Director United Westminster Schools, 

e Pajgce Street, S W 


8 
te KING EDWARD VIS SCHOOL, BERK- 


HAMSTED, HER@S, 28 miles rom Euston —27 School Scholar 

s shipa,, four Exhibittons fom the School Laboratory, heated 

ote Bath, Fives Courts, &c sof per Annum —Address, HEAD 
ASTER 
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: * [Oct 30, 1884 
LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, ` - 
who has last week sert to his subscribers Acineta grandis, with drawing and 
description He has also sent out Cnistatella mucedp, Piynatella repens, 
Fredericella sultana, Paludicella Ehrenberg, Stephanoceros E1chornu, 
several Floscules, also Hydra, ceba, Vorticella, and other Specimens for 
(Huxley and Martin's) Biological Laboratory work + 
Weekly Announcements will be made in this plage of Organisms T B js 
supplying 
Specrmen Tube, One Shilling, post free. e- 


Twenty-six Tubes n course of Stx Months for Subscription of £1 18 , « 
or Iwelve Tubes for 10s 6d * - 
ecach 





l 


Portfolio of Drawings, Ten Parts, 


SKELETON OF FROG? carefully pre- 


pared, 4s , post free 
fF WADE WILTON Nerthfield Villas, Leeds 4 


ICROSCOPIC OBJECTS FOR HIRE, » 
Histological, Botanical, Geological, by the best Mounters Let 
out on most moderate terms Particulars of B Wis, Dalmam 


Road, Forest Hull 


COACHING FOR MATRICULATION 


SCIENCE EXAMINATIONS —Apply to EDWARD AVELING, 
D Sc, Fellow of University College, London, 55_Great Russell Street 
(opposite Bittish Museum) Practical Work During the past y@ur 
forty eight out of fifty s.x of Dr AVELING'S Pupils passe the Examina- 


tions for which they entered 
VISITING TUTOR, ,.LONDON SAND 


SUBURBS.—STU DENTS desiring Instruction in Classics and Mathe- 
matics ittended at their own houses by a High Wrangler, M A, Trip e 
Coll, on very reasonaie ternis —X , 9, Dorville Crescent, Hafnmer- 


smth 


S 





SCIENTIFIC ART 
LECTURE-ROOM DIAGRAMS (Chemical, Physical, Geological r 


Archæological, Biological, &c.) of any epee sc&ig in black and white or : 
l , with refi letters or printed descriptions ? \ 
eee AWINGS on WOOD and the LITHOGRAPHIC STONE for V 


Scientific Works, carefully and neatly executed by 
S DUNCAN, Screnyric ARTIST, 22, Delamere 
Teirace, Bayswater, W . 


G. CALVER has received HIGHEST: . 


AWARD for ‘Excellence and Improvements” in Reflecting Telescopes 
exhibited at the Internattonal Eahibition, London —Descriptive Cata- ~J 
wt 


logues, twelve stamps 
G CALVER, FRAS, Widford, Chelmsford 


A GREAT BOON TO AMATEURS, 


Photographic Apparatus and Materials of the Highest Quality supplied 
at City Prices from 
THE PHOTOGRAPHIC ARTIST’S STORES, 
43, CHARTERHOUSE SQUARE, EC 
(Close to Aldersgate Station) 


COMPLETE TOURISTS’ OUTFITS se EVERY REQUISITE 
New Ilustrated Præe List 62 Address the MANAGER 


AMATEUR, 
PH@TOGRAPHY. 


AMATEURS SUPPLIED 
WITH ALL 
NECESSARY APPARATUS— 
DRY PLATES, CHEMICALS, &c 
SS 


®, ® 
InSuctions Gruen 


GEORGE HOUGHTON & SON, 
80, High HOLBORN, LoNpoNn, W C 


EDWARD .WARD, >` 


Preparer of Microscopic Shdes and gf Mounting Media. 
WHOLESALE AND RETAIL m 
249, OXFORD STREET, MANCHESTER 
(Nearly apposite Owens College) 
Specialty —SLIDES OF VOLCANIC DPST from the*Xrakatoa Eruption, 
ts eich, Post Free, 1s 2d Z 
UNMOUNTED OBJECTS FOR AMATEURS IN SERIES AT 25 EACH SERIES 











eats List on Appl:Mntion 
* NON-MAGNETISABLE’ arenas i 


WATCHES which cannot be MAGNETISED,”’ constructed at 
the recommendation of W Crookes, Esq , F RS, and as exhibited at the 
Electrical Exhibrtio® Pans 

E DENI & CO, Makers of the Primary Standard Trmekeeper pf the 
Royal Observatory, Greenwich 

Only Addresses —6x, Strat, and 34, RMal Exchange, London 
N B—Watchescan be gonverted to this plan, 


7" e, ad 
. $ 
. * 6 
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n _ nnn aaa aaa a aN 
StTLVER*MEDAB AWARDED 
To JAMES R GREGORY for 


EDUCABIONAL COLLECTIONS OF GEOLOGY AND 
. MINERALOGY 


; Ry thg International Health and Education Exhibition, 1884 
Medals al Awatded ın 1862, 1867, 1879, and 1883 1n London, Paris, Sydney, 
and Landon 
e` # Speciality — 


. GEOLOGICAL AND MINERALOGICAL COLLECTIONS 
For Mu£ums, Colleges, Schools, Lectures, Students, &c 
© Catalogues and List. on application to— 
JAMES R GREGORY, 
bd GEOLOGIST AND MINERALOGIST, 
88, CHARLOTTE STREE1, FITZROY SQUARE, W 
s 3 Established 1858 


HOW & CO’S 


Geglogical Transparencies for the Lantern. 
2 Desquptive Catalogue on Application 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS 

HOW & CO’S POCKET MICROSCOPE IAMP 38s 6d 
MICRO-PETROLOGY -Sections of Pitchstones, Obsidians, Granites, 
Syenitgs, Dior:tes, Gabbros, Dolentes, Bacalts, Tachyhtes, ‘Lrachytes, 
Andesites, Porphyrites, Rhyohtes, Lavas, Ashes, Gneiss, Schists, Lime- 

@ stones, &c price rs 6d each, 
JAMES HOW & CO, 73, FARRINGDON STREET, LONDON 


- MINERALOGY AND GEOLOGY. 


Jusa recerved from Japan, 


ea SOME MAGNIFICENT SPECIMENS of STIBNITE, single Crystals 
18 inches and 12 inches long , also Groups fgom 8 inches to 24 mches in size 

Lhe Mines being now closed, no further consignments may be expected 

ae Also SINGLE CRYSTALS, and SMALL GROUPS of the NEWLY 
FOUND*HERDERITE from MAINE, US A, SHERRY-COLOURED 
TOPAZES, SIBERIA EMERALD on MATRIX, fine MANGANITES, 


GALENAS, CALYBITES, KONSBERG SILVERS, and very large 
Crystals of KEI, WANITE 





A Lar es of ROCKS, also MICROSCOPIC SECTIONS of the 
same 
Lists on Applreation Hammers, Chisels, and Hammer Straps 


PRIVATE LESSONSe«AND EVENING CLASSES 
ad BLOWPIPE CASES AND APPARATUS Catalogues free 
SA EL HENSON, 


277, STRAND, LONDON, 
Opposite Norfolk Street 


SCIENCE AND ART DEPARTMENT 


so PRR CENT GRANT FOR THE PURCHASE OF STANDARD 

eae AND APPARATUS FOR TEACHING GEOLOGY 

ND MINERALOGY NEW LISTS and FORMS on which the 
Application is to be made supplied by 


THOMAS J] DOWNING, 
Geologist, &c , ° 
38, WHISKIN STREKT, LONDON, EC (over Quarter of a Century) 


°" NOTIGE OF REMOVAL. 


THOMAS D RUSSELL, 
Late of ESSEX STREET, STRAND, 
Has removed hi®extensive Collections of Geological, Petrological, Minera- 
logicaj, and Microscopical Specumens to moge convenent Premises a 
78, NEWGATE STREET, near the New Weneral Post Office Address— 
om ¢ THQMAS D RUSSELL, ə» 
78, NEWGATE STREET, LONDON, E.C. 


tt e e 


RIAMONDS IN MATRIX. 
R C NQCKOLD 


, Diamond and Oriental Stone Cutter and Dealer, has 
on Sgie Specimens of the above, also Cut Precious Stones m all Colours 
Precious Stones valued and bought 
zz, FRITH STREZE SOHO, W 


On the rst of every Month, price Sixpence 


THE ENTOMOLOGIST 


AN ILLUSTRATED A Raine dS BRITISH ENTOMOLOGY 
Edited by Jonn T CARRINGTON, 
With the Assistance of 
Freperick Bonn, F 2S oun A Power MD 
Eg aro A Fitr, ELS Jenner WEIR, FLS 
. F 8Buchanah Wuits, M D ® 
Contains Articles by well-known Entomologists on all Branches of the 
Science , on Insects injurious or beneficial to Farm or Garden, Notes on 
Habits, Life-Hisiortes, occurrence of Rarities, éc ; there are Monthly 
Lists of Duplicates and Desiderata 
umerous Woopcu® ILLUSTRATIONS, to the prmting of which especial 
attention is given, an® occasional DĮTHOGRAPHED and CHROMO-LITHO- 


® GRAPHED PLATES 
SIMPKIN, MARSHAR H & CO, Stationers’ Hall Court 
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SCIENTIFIC EFFECTS OF THE JATE WILLIAM TERRY, Est! 
OF PETERBOROUGH HOUSE, FULHAM è 


MR. J.C STEVENS has regeived Iistruc- 


TIONS to SELL by AUCTION at his Great Rooms, 38, King Stree 
Covent Garden, on FRIDAY, November 7, at half-past re precisely, 
without the least Reserve, the Scientific Effects of the Late WILLIAM, 
Terry, Esq , of Peterborough House, Fulham, consisting of a Valuable ef 
Telescope by Do ttonp, Microscopes and Microscopic Apparatus by 
Power. and LEALAND, and others, Cabinets of Objects by emmgat 
Mounters, Chemical Balances, Gas and other Furnaces, Platina and 
Silver Crucibles, Electrical Machines, Magnets, quantity of Steppered 
and other Bottles containing a Laige Collection of Maher ec uaitot 2 P” 
Blowpipe Tables, Photographic Apparatus, and other items, also Pitchy 

aboratory Table, Bookcases, and Shelves, 





Pine Cabinets, Large 
&e , &e p Š 

On view a‘ter 2 the Day prior and Morning of Sale, and Catalogues had 
i hsb pp a nari EN A kia 


Price Sixpence By Post, Eaghtpence a 


THE ENGLISH i 
ILLUSTRATED MAGAZINE. 


Contents for November e 
ır —“ Play A Scene from the Life of the Last Century ” Engrived by J 
D Cooper, from a Drawing by Hugh Thomson (Frontiggsece ) 
2—Eton By Mowbray Morns With Illustrations 
3—Thoughts ina Hammeckh (a Poem) By W Crare With Mlustrations 
4—That Ternble Man By W E Norns (To be continued ) 
5 —The Malatestas of Rimim By A Mary F Robinson With Illustrations 


6 —Baby Linguistics By James Sully 
7—A Family Affar Chapters V, VI, VII By Hugh Conway (To 


be continued ) 
MACMILLAN & CO, LONDON 


Now Ready, price 6s, Vol KIX Part I, October 1884 
THE JOURNAL OF 
ANATOMY- AND PHYSIOLOGY, 
NORMAL AND PATHOLOGICAL ° 


C@NDUCTED BY 
Professors HUMPHRY, TURNER, and McKENDRICK 


Contents 
z Histology of Vitreous Humour By A C Yoman MB (Plates I 


and 11) 
2 Comparative Vanability of Bones and Muscles By G E Dobson, 
MA,FRS 


Congenital Malformation of Naar | of Horse By F Smith, VS 
Nature of Ligaments (Part TI) By J B Sutton, FRCS 


(Plate III ) a 
Osteology of Numemus longirestris By R W Shufeldt (Plates IV 


3 
4 
5 

and \ 
6 Anatomy of Acquired Flat-Foot By J Symington, M B (Plate VI) 
7 New Method of Cutting Sections for Microscopical Examination By 
8 


J W Barrett, M B 
New Method of Demonstrating Scheiner’s Eapenment By J W 
Barrett, M B 
g Abnormal Disposition of Colon By R_Bruce Young, M B 
10 Delineation of Skulls by Composite Photography By A Thomson, 


MB (Plate VII) 
1x Repair of Wounds and Fractures in Aged Persons By Prof Humphry 


rz Abnormal Development of Coronary Arteries of Heart By F C Turner, 


MD 
13 Abnormal Ureters By W S Richmond 
MACMILLAN & CO, London 


Ga ek 

LA SEMAINE FRANCAISE: a Weekly 
Newspaper and Review in the French Language Politics, Literature, 
Science, Art, Varieties, Notes Price 2d, through Booksellers, and at 
the Railway Bookstalis Office, 441, Strand, WC “a 

LA SEMAINE FRANCAISE, Journal Français pour 
VAngleterre Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes Un exemplaire par la poste, 22 entimbres poste Abowne- 
ment franco par la poste--un an, ros 10d ,@1x mg1s, 5$ sd Prixad 
chez tous les libratres et aux gares des chemins de fer On 8’abonne 
aux bureaux, 441 Strand, Londres, WQ@ & @ 

LA SEMAINE FRANCAISE —“*‘La Semaine Fran- 
gaise’ has been brought out in London for the benefit of those Englaglg=sst®™ 
readers who may wish to study contemporary French from all points of ad 
view, mstead of confining their reading to one Rarticdfar Galle print 


It certainly merits success "—Graphic 
TERMS OF SUBSCRIPTION — s d 


Three Months a 


Siz oF oo ore + a? na 5 


Twelve Ki $ ese tèt è + ot 
POO payableto A Cristin r 


a 
Publishing Office, 441, Strand, W C e 


HANDY VOLUMES FOR TOURISTS AND THE LIBRARY å 
PHILIPS’ HANDY ATLAS OF THE 
COUNTIES OF ENGLAND 43 Maps, with i. Crovg 8vo, ® 


Cloth 6a o 
a ° Uniform with the above ea m 
COUNTIES of SCOTLAND 32 Maps, with Imdex 3s 6d Pe, 
COUNTIES of IRELAND 33M oe with Index „38°67 y 
NORTH and SOUTH WALES 16 Maps, with Ingty 2s 67 * œ 


London GEORGE PHILIP & S@N, Fleet Street, and all Bookgejyers « 
e 
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e * O KINŒS COLLEGE, LONDON. ' : 














oe PRELIMINARY SCIENTIFIC EXAMINATION, UNIVERSITY OF LONDON ° 4 
ra Studenta preparing for this Examiation are strongly recommended, as advised by the Uriversity of Lofidon, to devote a Wfnter and a i 
Summer S€ssion to Study for that purpose A 7 
IT Classes for thi8 Examination will be held as follows --- 2 i 

@ Monday Tuesday | Wednesday | Thursday Friday \ 

8 WINTER SESSION Hour Hour Hour Hour Hour ia 

INORGANIC CHEWISTRY— ` 

Prof C L Bloxam, FCS r æ IÒ rg torr I5 IO I5 tO TI Hiro I5*0"I I5 8 Bo, 

è Ba H Jackson . - It I5 t012 15 I2 I5 t0 I30 @ | ancludmg Practicaf® 

@ EXPERIMENTAL Puys'cs— 


e @ H_ Tomlinson, B A 


3° Chemistry ) 


Prof W G Adams, MA,FRS . 


cs 2 to 4 2 to 4 8 $ o 
x Tutor, E F Herroun ro 15 to I2 I5 1x 15 to12 15 
PRACTICAL BIOLOGY- å 
Prof Gerald ¥ Yeo, M D - 


Demonstrator, ] W Groves t 2to4 2to4 &§ 8 o @ e 
ZooLoGY— y ° 
Prof F Jeffrey Bell, MA 4to5 4to5 4 tos 484 © 
SUMMER SESSION , 
PRACTICAL CHEMISTRY— à 
Prof C L Bloxam, FCS 
e J M Thomson, FRCE, FCS IO I5 t0 I2 15 iorstote |ro T3 tore 
G S Johnson, FCS » F 
Tutor, H Jackson 


2 tö 
4 e 
BoTrany— 


Prof Bentley, F LS tz 30tox 30 [r2 30t0 X30 72 30tO I 30|12 30t0 130 f 4 0 
Tutor, N J C Trard, MD g to x0 ò 
EXPERIMENTAL PHYSICS— L e s 
Prof W G Adam, MA, ERS » 
H Tomlinson, B A 2 t04 2to4d e 
Tutor, E F Herroun 10 to 12 10 to r2 ae + 
PRACTICAL BioLoGy— 


e | 
Prof Gerald F Yeo, M D i 
Demonstrator, J W Groves s 2to4 i) | 


2to4 y 


The Fees for Matriculated Medical Students of King’s College for this Course are £16 16s For Occasional Students, £32 1 For Separate Classes 
as above Classes for the Primary F R GS and the Intermediate M B Examination of the UnivePsity of London will commence aN Christmas : 


This Day, handsome cloth, price 18s. 


_A MANUAL OF GEOLOGY. +. 


By JQHN PHILLIPS, F RS, late Professor of Geology in the University of Oxford x 
Rewnitten and Edited by ROBERT ETHERIDGE, FRS,and H G SEELEY, FR re 


Part I. PHYSICAL GEOLOGY AND PALAZONTOLOGY. By Prof. Szgrey, 


FRS With Illustrations and Chromo Frontispiece S a 
London. CHARLES GRIFFIN & CO, Exeter Street, Strand 





Now: Redya Coan Sv: Pee AUTOTYPE PHOTOGRAPHIC BOOK 


Ir, I G H T. ILLUSTRATION. i 


ADVANTAGES .® d 
xst They present Faithful Representations & the Subjects * 


aa 








and Printed on the paper of the Bookgtself, ti i 
By P G. TAIT, M.A $ ‘ a oh Editions o Da and aa e aet RE not required 
Profi norman’ Fellow of St Peter's College, Cambridge , Societies also by many of fan aie ce ia bi ne ened 
ofess songst the Works recentiy de t t ' 
rofessor oPNatural Philosophy in the University of Edinburgh. eee ey Brassey's * Take” Oe Gade The Tenet nyt se 
ê Edinburgh A &C BLACK Coins”, Holtzapffell’s a‘ Practice of Ornamental Turnng”, Audsley’s 
°° “t Ornameneal Arts of Jap&n”, Lockyer's ‘S gtral Anafysis” , B 4°. 5 
ondon LONGMANS  Archæological Survey of India gee Samuel Palmar a Memor” ES 
Of this last work the 4 theneuin says —* This book*1s admirably illus- 
b By Ca Je WOODW ARD, B Sc ae fourteen autotype reprodacti®ns from lovel@ and characteristic sepia ê 
~ ARITHMETICAL PHYSICS. sce a o à 
» p es = a 
er = ACOESTICS, ae BERT ARTISTIC DECORA TION OF THE HOME, 
a Part Ila —MAGNETISM AND ELECTRICITY 
eee AUTOTYPE, FINE, ART GALLERY, 
Simiar in glan iÉ the Author’s “ Arnthmettcal Chemistry ” Concise ex (Twenty DoorsgWest of Mudie’s Library 
planat®ns followed by numewus graduated exercises SPLENDID COPES OF THÆ OLD MA TERS, 
° e London SIMPKIN, MARSHALL, &%CO rerea a mosi E brated Callees of Burops i 
TING 
Sst Pb Ronan cit ee, ee 
, GEOLOGY .F WEYMOUTH, PORT- COPIES OF REYNOLDS, G INSBORDUGH, LAWRENCE, 
rare works from t t 
Lang, AND CSasr oF DORSET, FROM SWANAGE TO | an mdimen ois fom se Pat Room, Real Museum, 
* Re. ORT ON THE SEA with Arckzologecal and Natural History | Aphenansn. A a P ; ORCS AFOUL EG. -AES 
o votes By ROBERT DAMON, FGS New and Enlarged Edition nenw, Academie! ortjolo, Art Journal, &c , free per Post = 
ar’ Ilustrated ePrice 5s „pr with Geologyal Map and extra Plates, 7s 6a n a 16, 124 pages, price Sixpence, free per Post @ 
Osh eS: e AUTOTYPE C@MPANY 
ee ect os R F DAMON , Weymouth 74, NEW OXFORD STREET, we g ë 
' = a a è à e $ e °, 
6 ® o + e s a ie 
% . 9 e e (Y Oe ® e A 
e * ] e + e 
si r a e * 
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SUBSCRIPTIONS to“ NATURE” 
a 


$ 
è Yeaily y . 28 o 
Half-yearly h im i t4 6 
. Quarterly ei - 7 6 


To the Urıted States, ‘the Gontinent, 


and all places 
witam ti Postal Union — 


i s d 
Yearly S 4 30 6 

o Half-ygárly : ©  « 15 6 
d Quarterly : : 8 o 


CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s 6¢ 9d per Line after 


. s d 

One-Eighth Page, or Quarter Column . OI 6 
puta Page or Half a Column aoe. 215 00 
alfa Page, ora Column . ‘ 2 3 5 0 
Whole Page 6 6 90 


Post Office Orders payable to MACMILLAN & CO, 
OFFICE 29, BEDFORD STREET, STRAND, W.C. 


« Mtarvy of Societies 


sd LONDON 


\ SUNDAY, NOVEMBER 2 
Sunpay Lec Tere Sociztry, at g¢—Arctic Norway W Matteu Willans 


« (wWabailustrations) 
AMONBRAY, NOVEMBER 3 
Rovan GEOGRAPHICAL SOCIETY, at 8 30-~Through the Masa: Country to 


e @ Vigora Nyanza Joseph Thomson 


SOCIETY OF CHEMICAL INDUSTRY, ATS + 


n TUESDAY, NOYŞMBER 4 

Z@OLOGICAL SOQETY, at 8 30 —Report on Recent Additions to the Soctety’s 
Menagene The Secretary —On the Anatomy of a Gigantic Earthworm 
(Microchztus rappn) frgxn the Cape of Good Hope Frawk E Beddard — 
On a Collection of doptera made by Major J W Yerbury at or near 
Aden A G er, F LS —On Lepidoptera collected at Kurrachee 
Lieut - swinhoe, FZS 

WEDNESDAY, NOVEMBER 5 

GEOLOGICAL Society, at 8--On agNew Deposit of Plaocene Age at St 

Erth, near the Land's F nd, Cornwall Searles V Wood -The Cretaceous 


-> Beds at Black Venn, near Lype Rows, with some Supplementary Remarks 


on the B'ickdown Beds Rev W Downes, B A —On some Recent Dıs- 
coveries in the Submerged Forest of Torbay D Pidgeon 
THURSDAY, NOVEMBER 6 
Linnean Society, at 8 ——Notes on some New Zealand Birds Thos Potts 
—@n a Collection of Plants made in‘Limor-Laut Islands H O Forbes — 
On some Ports in the iPevelopment of the Five-bearded Rockling (Motella 
mustella} Geo Brook —Remarks on the Reproduction of the Hetero- 
cismal Uredines Chas B Plowright 
EMICAL Society, at 8 —On the Vanadates of the Ammes G H Batley 
On the Action of Aldehydes and Ammonia on Benzil (continued) F R 
Jabp, Ph D, and S C Hooker —On Isomertc Modifications of Sodium 
Sulphate Spencer U Pickering —-Contributions to our Knowledge of 
Aceto Acetic Ether (Part 1) Willam James —On the Origin of Calcium 
Thiosulphate Dr Divers —On Magnesium Hydrosulphide as aSource of 
Hydrogen Sulphide Dr Divers and T Shimidzu 
SATURDAY, Novrgiper 8 
Pyysican Socizry, at 3 —On Certain Phenomena attending Mixture Dr 
Guthne, F R S —®n V&taic and Thermo-voltaic Constants Dr C R 
Alder Wright, FRS and C Thompson 
Rovat BOTANIC SOCIETY, at 3 49% 


EO R CE. 


N By T. WAKELIN, BA. 





a + ò e 
A DISCUSSION OF *%HE NATURE OF FORCE AND 


e OF ENGRGY 
e Pf@sure 1s a dynamic effect ”——Page 17 


° Ø `  TRUBNER, LONDON 
e Price is 0 


-BEST BLACK INK KNOWN. 
DRAPER’S NK (DACHROIC). 
DIFFERING FROM ANYTHING ERSE EVER PRODUCED 
Writing bemes a pleasure when this Ink 1s used It has heen adopted 
by the pringal Banks, Publ Š fices. and Railway Compantes throughout 

: ° Irelang * b 
It writes almostinstantly Full Black ¢ Flows easily from the Pen 
Does not corrode Stee] Pens j Blottmg-paper may be apphed at the 
Iscleanly touse and m t hable to Blot moment of wutng 
Can be obtained ın London, through Messrs BARCLAY & Sons, Farring- 
don Street, W Epwarpse Old Change, E Newaery & Sons, Newgate 
Street, J Austiv & Co @Duke Street, J.iverpool , and to be had of all 


Py Stationers 
BEWLEY & a (Limited), Dublin 
s 2 
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LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Bé@nyamin Franklin, proves” 


conclusively that a Conductor made of Copper of adequate size 1s tbe besi 
of allapphances for the protection of eyery description of building from the 
destructive effects of lightning, 


NEWALL & CO.’S ; 


PATENT 


COPPER LIGHTNING CONDUCTOR, “ 


As applied to all kinds of Buildings and Shipping ın all parts of the world 


with unvarying success, 1s the most Trustworthy, most Effective, agdgalso 
+ e 


the Cheapest Conductor ever offered tothe Public 


R. S. NEWALL & CO., 


130, STRAND, WC , 7, NEW QUAY, LIVERPO®,, 
68, ANDERSTON QUAY, GLASGOW ° 
MANUFACTORY ——GATESHEAD-ON-TYNE. 


SECOND EDLTION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS, 


{LLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp , Ilustrated with x1,600 Woodcuts, 
Most Complete and Cheapest List of Apparatus 
JOHN 1! GRIFFIN anD SONS, 22, GARRICK STREET, 
LONDON, W C 


SANDERSON & Co., 


Sole Inventors gf the Solid Copper Tape 


LIGHTNING CONDUCTOR 


In Continuous Lengths without Joimts, as supphed by themto Her Mayjesty’s 

Government and the Colonies, the Itahan Government the Argentine Re- 

pubhe, and other Foreign Governments $ the Royal Courts of Justice, Strand, 
the Houses of Parlizment, &c 

Chumney Shafts Repaired, Hooped, Raised, Pointed, or Straightened with- 

out Stoppage of Works Lightning Conductors Inspected and ‘Jested by 

Experienced Electricians Electric Bells, Speaking Tubes, &c , fitted on 
the mpst Improved Princigles 


LEADENHALL HOUSE, tox, LEADENHALL STREET, EC 


FERNS, A SPECIALITY. 


The largest and most profusely ILLUSTRATED CATALOGUE 
of FERNS ever published, containing much valuable information, many 
Synonyms, numerous Descriptions, and copious yet simple “Hints on 
Fern Culture ” , representative of our IMMENSE STOCK of FERNS, 
which 1s probably the largest in the World, suitable for STOVE and 
GREENHOUSE cultivation, for OUTDOOR FERNERIES, and 


other purposes 
May be had on application PRICE 1s 


ABRIDGED CATALOGUE OF OVER 1000 SPECIES AND 
VARIETIES POST FREE 


W. & J. BIRKENHEAD, 
FERN NURSERY, SALE, MANCHESTER, 


C. D. AHRENS.. 
PRISM WORKER AND PRACTICAL OPTICIAN 
36, GREAT RUSSELL STREET, LONDON, WC 
é 


SPECIAL NOTICE—See the New Polarisyig Prism 


Can be used over any A & B Eyepiece Strongly recommended for Lantern 
Work, will take m any Object Also see the New Erecting Microscope 
Any Obyect-Glass and any Eyepiece can be used with it ®It is ghe only way 
of seeing the Objects in their mght shape and form Makerof the L&&rgest 


Nicol Prisms in existence for the Late W Spottwoode, Esq, PRS, &c, e 
i ® 


&c , and for Frank C&sp, Esg, LLB, BA, &c, & 


TRADE SUPPLIED WITH PRISMS 


GOLD MEDAL, 
CALCUTT Ag 1884 


@ 
g “Pure Cocoa ”—C Mhs À 

Caweron, Analyst for Difin 

ti + 
Strictly pure, easily assımlatęg ” e 
--W W Srorrart, Analyst for X f R AS J e 
Bristol r 
0 es 


Nineteen Prize Médals Awarded. 
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`.. WALL PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, * 


|. ARE THE ORIGINAL MAKERS OF ° 
+ . > 


ARTISTIC WALL PAPERS, Guaranteed Freg from Arsenie. - 
Sole Address -110, HIGH STREET, MANCHESTER SQUARE, LONDONA W. e 
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May bs obtained of a’! Decorators Special Prixe Medal, Sanitary Institute . 
Award of Merit, International Medical and Sanitary Congress Silver Medal, N ationaN{ealth Society, 1883. 
GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION e ® 
@ 
x 
om 
é eS. I. Sear. 
In Casks, 12/6 per 9 gals In Bottle, 3/8 per doz Imp] Pts” 
* Bottles charged 2/- per doz, and allowed at the same rate if returned, but tney 
` must be paid for witn the Beer 
hd Nerrher sugar, saccharum, nor any of the many new Brewing Materials are used in 
swe the manafacture of the “S N” Stout, it is Brewed entirely from the finest Malt and its r A 
wai Hops, ıt 1s, toz, more hopped than Stout 1s generally, therefore, besides bemg very MIAK eo 
S nutritiots, it 1s ar excellent Tonic and particularly suited for invalids, ladies nirsing, or QHO 
anyone requiring a good strengthening beverage It 1s a “Sound Nutritious” Tonic, AY á 
and very much recommended by Medical men 
WALTHAM BROTHERS, 
THE “HALY GUINEA” ALE BREWERY, LONDON, SW 
@v 
HARVEY AND PEAK,’ 
[By Appantment to the Royal Institution of Great Britain ] ù z 
SUCCESSORS TO W LADD & CO., P 
a 4 L] 
BEAK STREET, REGENT STREET, LONDON, wW z 
® MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FO 
SCHOOLS, COLLEGES, OR PRIVATE RE eai. OE 
RAIN-BAND SPECTROSCOPE, WITH ADJUSTABLE SLIT AND FOCUSINSWLENS, 
5 IN CASE, £2 2s. . -n 
e 
HATRORN, DAVEY, & CO a a F T 
ie ) J "3 | PERILS ABOUND ON EVERY SIDE? 
LEEDS. ae 
` ee Railway Passengers’ Assurance Company 
ees THE INSURES AGAINS 
. ACCIDENTS OF ALL KINDS—ON LAND OR WATER. 
A AND HAS ° 
d i i FST} p M ATOR THE LARGEST INVESTED CAPITAL, fe 
= THE LARGEST INCOME, ( 
(DAVEY’S PATENT) aND PAYS YEARLY 
è THE PDA AMO OF OET EN SSON l 
any Acc dental Assurance Company 
The most economical small motor for Chat-man—HABVIE M FARQUHAR, Esq 
pumping water and driving small machinery Apply to the Clerks at the Railway Stations, the Loer! Agents, or 
ae of fuel one farthing per horse power per Werst-Enp Orrice —8, GRAND Boti Buecoings, CHARING Crofs, 
our oratthe ©@ . 
Head Office —64, CORNYILL, LONDON, EC 
PRICES FROM £30 AND UPWARDS. WILLIAM J VIAN, Secretary 
Catalogues on Application NORTH BRITISH AGRICULTURIST, 
Š ® 16s per Ann, 20s Post Free Da only Apricoitural es Suan, ari extensWely among 
- agdowners, Fagyers, Res.dent Agents, and others interested in the 
DER N A URFORSCHER., management of lard throaghout the Unged Kingdom e ~e 
W&herblatt a A in den The AGRICULJURIST 1s prbhshed every Wednesday afternoon in time 
Heraufgee&ben von Dr WILHELM SKLAREK o Ae Evening Mails, ane conta Reports of all ‘Ne principal British and 
È ish Markets of the wee 
“remem A Weekly Periodical devoted to Natural Science s2 Nos, 16s Specimen “Phe speccal attention of Land Agentsisdirected to thg@®GRICULTURIST 4 
` Numbers may be had thugh any Foreign Booxseler 1884 commenced | 2s one of the best exist ng papers for Advertising Farms to bw Let and Estates 
the XVIT@ volume lor Sale t. re 
Berlin DUMMLER, 77, Charlottenstrasse S W , and all Booksellers Advertisers addressing themse'ves to® Farmers will find the P:RICUL- 4 
With numerous Illustrations, Crown 8vo, 3s 6d TURD 5 a fet class rare for ace por Class i 
POLARISATION OF LIGHT By W rice 3 y post 34 nual Subscripti8h, payable in advance, 14s 
. Offices—-377, High Street, Ed-nburgh, and r45, V 
GPOTTISWOODE, LL D (laie Premdent of the Royal Society. & | Londes Do SX Sime a And 4S, Queen Victorias Street 
å Kid Edition HAG CTAR & CO, LONDON [Nature Series Money Orders payable tog@narigs ANDERSON, Jung Edinburgh 
a THE “ HANSA,” 
A CERTAIN Published since 1864 in Hamburg, is the independent prdfessional paper 
è Germany dedicated excluswADto Mante Objects Essiys, Critiques, 
REMEDY Reviews, Reports, Advertisements » Strict eye kept upon the development 
‘9 í $ of Manane ee Im svay respect Fabel second nday one Number in 
i 4to at least , frequent supplements and drawings Subscription at any time, 
-2 + For BAD .PREASTS, OLD WOUNDS, and SORES If preceding nihe f B ees furnshed subsequently Price res for twelve 
= . effectually rubbed @n the Neck® and Chest, it cures SORE months pieces ad a line widely spreqd by oy paper ; congderable 
: abatement for 3, 6, r2 months’ insertion Busgjess ce Aug Meyer an z 
« "e THROATS, BRONCHITIS. COUGHS and COLDS; and for Dieck nann, Hamburg, Alterf4l 28 Edited by W von Freepen, M R 
èo ` °* GOUT, RHEUMATISM, and ail Skin Diseases itis unequalled, | Hamburg, Alexander Street, 8 e ° 
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j FRANCIS R. JAPP, MA, PhD, FIC, ` 
ae, Assistant Professor of Chemistry m the Normal School of Science i ¢ 4 
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VALENTIN’S QUALITATIVE CHEMI- 


ILLUSTRATIONS OF THE INFLU- 





a 3 D 
CAL ANALYSIS Edited by W R HODGKINSON, PhD ENCE OF THE MIND UPON THE BODY IN HEALTH AN 
= Wurzburg, Demonstrator of Bae Chemistry in the Science Schools, DISEASE Designed to Elucidate the Action of the ]maginati®n e py Py 
South Kensington, Professor of Chemistry and Physics in the Royal DANIEL HACK TUKE, MD, FRC# ,&ditor of the Joyrnal ofa 
Miltary Academy, and H M CHAPMAN, Assistant Demonstra or Medical Scrence Second Edition, 2 vols Crown 8vo, 155 ¢ 
r} of Chemistry in the Royal pats i Maines aud Po bic erage tes By the same Author, 7 : 
PEA ricer E Siat ition mach Enlarged, with En- SLEEP-WALKIN G AND HYPN OTIS M. 
@ a 8v5, 55 
eo 
PHYSICAL AND INORGANIC CHEMIS- en See e 
TRY, founded on the wellknown MANUAL of FOWNES By es, 
HENRY WATIS, BA, FRS With Coloured Plate of Spectra AMBULANCE HANDBOOK ach ON 
and rso Wood Engravings, 1 8v0, os LEERS and OTHERS By J ARDAVON R „Wate Surgeon 
HM ‘Transport, No 14, Zulu Campagyn, and Surgeon wei i . 
Also, Ed Mr Warts, With x6 Plates (so Figures), Crown 8vo, 3s 6d 
FOWNES’ MAN L O ORGANIC a 
CHEMISTRY, or Chemis the Carbon Compounds Twelfth e 9e 
ic E SEAS THE PEDIGREES OF DISEASE: bging 
i + oy Si. Lectures on Temperamegt, Idiosyncracy, and Diathesis delivered e 
CHEMIST RY, IN GANIC AND OR- a ake Theatre of che Royal College of Surgeons, by *SIJQ@NATHAM 
GANIC WITH Expertven; 8y CHARLES L. BLOXAM, Pro HUTCHINSON, FR S, late Professor of Surgery and Pathology in 
+ fessor of Chemistry in King’s C e, London Fifth Edition, with 292 the College, meritus Professor of Surgery ithe London Hospital E 
Engravings, 8vo, 16s a 8vo, ss 
AN INTRODUCTION TO PHYSICAL By Becta BENTLEY f JE 
MEASUREMENTS wih Appendices on Absolute Electrical Mea- | THE STUDENTS GUIDE O § á 
surement we- By BrE DOIMI PSICH Frofaator an rduiery Bt TEMATIC BOTANY, including the Classification of Plants and @ 
> the Umversity of Wurzburg Translated from, the Fourth German | Descriptive Botany With 350 Eneravings, Fcap 8v0, 35 6d ra 
Second (English) Edition, withe7 Engravings, 8vo, 135 THE STUDENT'S GUIDE TO STRUC- 
TURAL, MORPHOLOGICAL, and PHYSIOLOGICAL BOTANY. 
CHURCHILL'S TECHNOLOGICAL With 660 Engravings, Fcap 8vo, 7s 6d è 
HANDBJOKS Edited by JOHN GARDNER FIC, FCS, 7 
assisted by Experts having Pht cal Knowledge of the various subjects A MANUAL OF BOTANYA, Fourth Edi 
treated tion, with 1185 Engravings, Crown 8vo, 155 
5 BREWING, DISTILLING, AND WINE —— i s 
T Y 
Now Ready MANUFACTURE With Engravings, Crown 8vo, 6s 6d THE MICROTOMIST’S VADE- ME CUM 
BLEACHING, DYEING, AND CALICO a Handbook of the Methods of Microscopic Anatomy By ARTHUR 
PRINTING With Engravings Crown 8vo, ss BOLLES LEE Crown 8vo [in the ess 
Ths woi® comprises upwards of Five Hundred Formule and Methods 
In the Pres, ACETIC ACID } ALUM, AMMONIA altei fom the ae of the best workers, and 15 belreved to contam a 
= *,* Other Works in preparat cn perfectly exhaustive statement ofall the methods of Modern Microtomy 
= et Ba mrt hy AE = @ 
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No XCVI, OCTOBER, with 13 Lithographic Plates, Prce tos e ° 
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THE QUARTERLY JOURNAL OF MICROSCOPICAL SCIENCE. 
Edited by E RAY LANKESTER, MA, FRS, FLS, Fellow of Exeter College Oxford, and Jodreél Piofesso. 
@ Ve £ 
e ` of Zoology ın University College, London ¢ 
With the co-operation of W T THISELTON DYER,MA,CMG,FRS,FLS A€sistant-Directo of the Royal Gardeng, ee 
we K’w, E KLEIN, MD, ERS, Jomt-Lecture: on General Anafomy and Physiology in St .¥urtholomw’s Hospital 
Medical Schoel, London, H N MOSELEY, MA, FRS, FLS, Lingcre Professor of Human aad Comparative 
Agatomy in the Unrveisity of Oxford , and ADAM SEDGWICK, M A, Fellow and Assistent-Lecturegof Tinity College, 
Cambridge * ° o* 
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